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SECTION  I. 

General  Pathology  op  Surgical  Diseases. 

INFLAMMATION. 

Introduction. — Inflammation  is  the  succession  of  changes  which 
occurs  in  a  living  tissue  when  it  is  injured,  provided  that  the 
injury  is  not  of  such  a  degree  as  at  once  to  destroy  its  structure  and 
vitality  (Burdon  Sanderson).  It  is  a  process  combining  degeneration 
and  regeneration  :  on  the  one  hand,  a  degeneration  of  cells  and 
tissues,  with  a  pathological  exudation  from  the  blood-vessels ;  and  on 
the  other,  a  regeneration  of  cells  and  tissues,  with  an  absorption  of 
the  exudation  (Ziegler).  The  degeneration  is  the  first  result  of  the 
injury,  and  varies  in  extent  according  to  the  kind  of  injury  causing 
it,  but  is  always  harmful,  and,  so  far,  antagonistic  to  the  regeneration, 
which  is  beneficial  as  tending  to  repair  the  results  of  the  injury. 
Here  the  word  "  injury  "  includes  all  the  causes  of  inflammation  (see 
p.  10).  If  the  cause  quickly  ceases  to  be  operative,  the  inflamma- 
tion may  end  by  leaving  the  tissues  apparently  normal  (see  Resolution, 
p.  14),  or  by  replacing  degenerated  cells  and  tissues  by  newr  ones 
derived  especially  from  the  fixed,  previously-existing  cells  of  the 
tissues,  notably  the  connective-tissue  cells,  so  that  a  scar  is  formed 
(see  Repair,  p.  7).  If  the  cause  be  an  active  one,  as  when  due  to 
certain  micro-organisms,  there  is  such  a  rapid  death  of  cells  and 
tissues,  and  so  much  pathological  exudation,  that  a  creamy  fluid, 
pus,  in  a  cavity,  abscess,  is  produced  (see  Suppuration,  p.  19).  Or 
if  this  process  occurs  on  the  surface  of  the  skin  or  of  a  mucous 
membrane,  it  is  spoken  of  as  ulceration  (see  p.  29).  When  the 
injury,  or  the  inflammation  resulting  from  the  injury,  is  very 
severe,  there  follows  death  of  the  tissue  in  masses,  gangrene  of  soft 
parts  (see  Gangrene),  and  necrosis  of  bone  (see  Bone). 

w.  B 
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When  the  cause  remains  chronically  netive.  degeneration  and 
regeneration  continue,  the  latter  indeed  going  on  to  fibrous  thicken- 
ing in  excess  of  that  useful  for  repair,  chronic  inflammation  (see 
p.  17). 

\  i  lean-cut  wound,  involving  simply  a  division  of  the  continuity 
of  the  tissues,  is  followed  by  very  little  cell  and  tissue  degeneration 
and  pathological  exudation,  so  long  as  the  causes  of  suppuration, 
especially  the  pyogenic  micro-organisms,  are  prevented  by  the 
methods  introduced  by  Lister  (sec  Wound*)  from  becoming  active. 
Thus  the  inflammation  leading  to  the  repair  of  such  a  wound  is 
one  mainly  of  cell  and  tissue  regeneration. 

lull  animations  of  a  special  character  are  set  up  by  various 
tyrgani&m*  (see  Infective  organisms)!  the  character  varying  with  the 
organism. 

Whilst  inflammation  includes  regeneration  by  cell-proliferation, 
and  whereas  in  chronic  inflammation  the  cell-proliferation  may 
continue  beyond  that  useful  for  repair,  yet  the  continuous  cell- 
proliferation  which  characterises  ntw  fftcrtrtk*  or  tumoWTM  proper, 
whether  benign  or  malignant  (see  Tnmour*)t  is  not  at  present  re- 
garded as  simitar  to  that  of  inflammation  either  in  its  causation  or 
in  its  course.  On  the  other  hand,  these  new  growths,  by  the  products 
of  excretion  and  of  their  degeneration,  tot  M  ft  muse  of  inflammation. 

Naked- oyo  outlines  of  the  process  of  inflammation. — 
Inflammation  amy  <nvnr  uny  where  in  the  body,  and  in  whatever 
tissue  or  organ  it  oceurs,  whether  on  the  surface  of  the  skin  or  of  a 
serous  or  muoous  membrane,  «»r  in  a  deep  organ,  in  a  tissue  vascular 
or  non-vascular,  hard  or  soft,  the  process  is  essentially  the  same. 

Inflammation  of  the  skin. — The  affected  area  of  skin  shows,  in  com- 
parison with  that  surrounding  it,  the  four  classical  signs  of  mfluiumu- 
tion  :  redness,  swelling,  heat  and  pain,  to  which  may  be  added 
a  fifth,  i.e.,  disturbance  of  function.  The  retinas  may  he  uniform 
and  fade  away  into  the  natural  colour  of  the  surrounding  skin  ; 
at  first  it  disappears  mnmentnrily  on  pressure,  but  later  may 
become  mottled  and  of  a  deeper  I  me,  and  does  not  disappear  when 
the  Soger  presses  on  the  skin.  This  redness  is  due  to  dilatation  of 
the  blood-vessels  ;  hence  it  varies  much,  being  marked  where  the 
skin  is  vascular  and  the  vessels  dilatable,  as  on  the  face  and  limbs, 
or  the  reverse,  as  on  the  hairy  scalp  and  palm.  The  wicrmswi  heat 
is  due  to  the  same  cause,  dilatation  of  the  blood- vessels,  so  that  the 
inflamed  surface  gives  off  more  heat  and  feels  hotter  than  is  normal 
for  that  particular  surface.  The  warmth  of  the  skin  surface  thus 
more  nearly  approaches  the  heat  of  the  blood  in  the  large  vessels, 
ing  accord i ug  to  the  vascularity,  Normally  the  skin  over  the 
patelht  when  exposed  for  a  minute  strikes  cold  in  (he  palm  of 
the  billdi  whilst  a  mere  sensation  <>f  warmth  is  given  off  when 
the  kuee-jomt  is  slightly  inflamed,  although  no  redness  can  he 
detected.      <  hj    the   Other    hand,  the  eheeks  or  ears  may   feel   very 
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hot   without  being  inflamed      However  grout  the  sensation  of  heat, 

a  surface  thermometer  applied  will  always  show  a  temperature  leas 

i hut i   Tiint   ol   the   blood   generally.     The  iteetiing   is  the   result  of 

\\    exudation    (adema)  ;     this   miry    be    displaced    bv    the 

lire  of  the  finger,  so  that  ou  relaxing  the  pressure  a  pit  in 
ikin  is  left,  which  only  slowly  rills  up.  If  a  cut  be  made  into 
inflamed  akin,  it  will  be  seen  to  be  full  of  bright  red  blood,  mixed 
with  (Edematous  fluid  like  blood  serum.  The  veins  leading  from  the 
part  are  fuller  than  normal,  and  the  lymphatics  are  distended  with 
lymph  exudation  as  far  as  the  lymphutie  glands  corresponding  to 
the  inflamed  area.  The  /«tiu  felt  bv  the  patient  is  the  result  of 
irri  tat  ion  of  nerve-ends  by  the  pathological  exudation,  and  varies 
with  the  natural  sensitiveness  of  the  part  and  with  the  degree  of 
teaalOQ  caused  by  the  exudation,  being  much  more  marked  in  an 
inflamed  tooth  alveolus  than  on  the  neighbouring  cheek,  in  the  tense 
eyeball  than  in  the  loose  scalp*  in  the  finger  than  on  the  back  of  the 
hand,  in  the  tense  hip-joint  than  in  the  slack  shoulder,  in  the  firm 
groin  than  in  the  loose  axilla.  The  patient's  sensations  are  the 
result  of  the  nerve  excitation,  and  are  likened  to  burning  heat, 
although  the  part  be  not  so  hot  as  the  blood  in  the  larger  ve 
The  skin  shows  dirtmrbance  o/fimettan  by  becoming  dry, 

Iiiit<i}iimiiti*ni  of  a  muo&w  mmfame*—  The  five  cardinal  signs  are 
to  be  noted  in  varying  degrees.     An  inflamed  mucous  membrane  is 

r  or  not  according  to  its  natural  vascularity;  thus  the  con- 
junctiva becomes  markedly  tedder,  but  not  so  the  very  vascular 
mucous  membrane  of  the  nose.  An  increase  in  heat  is  but  little 
noticeable.  Swelling  due  to  the  collection  of  serous  fluid  in  the 
submucous  tissue  is  wall  marked,  according  as  the  mucosa  is  loosely 
attached  or  the  reverse.  Thus  there  is  much  more  swelling  id  the 
pharynx  or  larynx  than  in  the  mouth  or  on  the  palate ;  on  the 
turbinal  bone  than  on  the  septum  of  the  nose.  The  pain  felt  is 
more  severe  when  the  mucous  membrane  is  closely  attached,  as  on 
the  nasal  septum,  palate,  or  gum.  The  chief  pain  results  from 
inoii  extending  into  suhjaeent   Tniisele,  giving  rise  to  pain 

cramping   kind,  a*    in    the   case   of    the    pharynx  hi   tonsillitis. 
The  trked  sign  of  inflammation  of  a  mucous  membrane  is 

diftturb&DCC   "i    function — at   first  a  diminution,  and   then  an 

esoe>*  retlOO  of  mucus  mixed   with  pathological  exudation. 

Inflammation  qf  fl  mhmn& — The  most  marked  of  the 

I    is  the  disturbance  of  function,   along  with  an  exudation 

the  main  pathological.      Redness  is  seen  when  the  inflamed 

-"ileum  is  exposed  ;   there  is  not,  however,  marked  swelling,  the 

exudation   mainly  escaping  on   the  surface,  and  only  infiltrating  tin' 

subserous   tissue  to  any  extent   in   chronic    intlaininatiou.      Pain    is 

irii-edof  a  stabbing  kind,  especially  when  l lie  surfaces  rub  ou 
one  another  in  the  early  stages,  not  when  they  are  separated  by  the 

ition.     The  exudation  is  primarily  an  excessive  secretion  of  the 
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norma]  Lymph  along  with  a  variable  addition  of  fibiiuogen  which 
forms  tibrin. 

inflammation  m  *i  ticep-sert-tcd-  organ. — Redness  is  only  detected 
when  an  inflamed  organ  is  cut  into;  the  organ  is  then  found  to  be 
excessively  vascular.  Swelling  varies  with  the  texture  of  tlie  orjjan, 
according  as  it  can  become  infiltrated  by  t  tn>  exudation;  thus 
lymphatic  glands  swell  markedly,  the  testicle  less,  the  eye  very  little, 
periosteum  considerably,  bone  not  at  all.  The  pain,  generally  of  an 
aching  diameter,  is  severe  whenever  the  organ  cannot  swell  owing 
to  an  inelastic  fibrous  tissue  f  mine  work,  as  in  the  case  of  the  eye, 
testicle,  and  bone.  Function  will  be  disturbed  according  as  the 
inflammation  affects  the  various  component  parts  of  an  organ,  for 
example,  in  a  gland  according  as  the  glandular  elements  or  the 
connective-tissue  framework  is  most  affected. 

Minute  changes  in  inflammation. — The  early  changes  an  to 

be  observed  in  translucent  tissues, 
in  which    the   normal    circulation 
can  be  seen,  such  as  the  spread - 
/^f\SL§j^^^^^^fwo      out  omentum  of  a  dog  or  rabbit, 
s\  LfIBJ!*' itCVk  tne  wm&  °*  a  ^!Lt?  the  mesentery 

or  tongue  or  web  of  a  frog,  the 
tail  of  a  fish  or  newt.  In  a  vas- 
cular area  simple  exposure  to  the 
air  is  sufficient  to  set  up  the 
phenomena  of  inflammation,  which 
become  more  marked  when  it  is 
touted  with  salt  or  some  greater 
irritant.  As  distinguished  from 
the  normal  circulation,  the  follow- 
ing changes  occur : 
(a)  Stage  of  oeftw  kypatwmia — There  is  a  dilatation  first  of  the 
smaller  arteries,  then  of  the  smaller  veins,  so  that  the  blood  stream 
is  accelerated,  the  corpuscles  being  carried  mainly  in  the  axis  of  the 
vessel  (Fig.  1,  1),  The  peripheral  portion  of  the  current  in  contact 
with  the  vessel  wall  consists  of  yellow  serum,  with  here  and  then  < 
white  blood  corpuscle  or  leucocyte  travelling  along  more  slowly. 
The  position  of  the  leucocyte  in  the  periphery  of  the  current  is  due 
to  it*  lighter  specific  gravity  ;  the  peripheral  current  being  slower 
than  that  in  the  axis  of  the  lumen,  owing  to  delay  by  {notion  with  the 
vessel  walls.  Indeed,  this  may  be  considered  as  a  normal  result 
of  dilatation,  and  need  not  l*e  followed  by  the  other  phenomena  of 
inflammation, 

(6)  Staft  of  $ta*U. — The  current  is  next  seen  to  slacken,  first  in 
the  small  veins,  then  in  the  cupilho  i<  s  and  small  arteries,  next  to 
oscillate  bark  wards  lod  forwards,  and  tinullv  to  come  to  a  standstill. 
Thi-  Btftttt  may  persist,  or  corpuscles  are  ween  to  move  on  again,  and 
flir    current   to  become   re-established.       During  the  slowing  more 


Fkj.  t, — Mmnte  change*  in  inflam  na- 
tion. 1.  Active  hy pern m in.  2.  8t  i-.is, 
3,  Emigration  of  leucocytes.  4.  Din* 
pedww  of  red  blood  corpuscle*. 
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leucocytes  appear  in  the  periphery  of  the  current,  and  they  tend  to 

t"   the  inner  surface  of  the   vessel-wall  {mniijiruitltat),  and, 

as  the  stasis  becomes  definite,  to  pass  through    the  capillary  wall 

when  stasis  has  definitely  occurred  that  inflammation  can  bti 
nid  t<>  have  commenced  (Fig.  1,  2)4 

Bum  of  teuvoet/tes, — -Tho  white  blond  corpuscles  emigrate 
from  the  vessels  j  they  immigrate  into  the  surrounding  tissue.  An 
emigration  of  leucocytes  is  to  a  certain  hut  u^  yet  undetermined 
extent  a  normal  phenomenon,  hut  in  the  process  of  inflammation  this 
occurs  to  an  extent  altogether  beyond  that  which  is  physiological  It 
is  the  polynuelear  leucocytes,  which  form  about  70  percent,  of  the  total 
Ddmber  of  white  corpuscles,  that  emigrate.  After  marginatum,  or 
the  falling  out  from  the  axial  into  the  peripheral  current  ami  adhering 
to  the  vessel-wall,  they  begin  to  multiply  by  direct  division  and 
continue  to  do  so  after  having  passed  through  the  vessel- wall.  The 
passage  through  the  wall  of  the  capillary  is  carried  out  by  the 
amceboid  properties  of  the  leucocytes,  -i.e.,  it  is  an  active  movement 
of  the  leucocyte  itself.  Before  the  capillary  wall  has  been  markedly 
altered,  the  leucocytes  pass  through  the  cement  substance  between 
the  endothelial  cells,  This  may  be  compared  to  the  film  of  a  soap 
bubble,  through  which  a  tine  object  will  pass,  the  Him  closing  again 

id.  The  leucocytes  in  passing  through  show  pear  and  hour-glass 
shapes  and  amteboid  movements,  but  afterwards  resume  a  spherical 
shape  in  the  tissue  spaces  outside  the  v.  v^lwall  (Fig-  1,  3), 

(-7)  Dtapcdenh  qf  the  red  blood  corpuscles. — -Red  corpuscles  do 
not  as  a  normal  process  pass  through  capillary  walls-  In  the 
earlier  and  slighter  stages  of  inflammation,  red  corpuscles  are  not 
seen  outside  the  vessels ;  but  as  the  capillary  walls  degenerate,  some 
few  may  be  carried  out,  and  if  the  walls  of  the  capillaries  entirely 
give  way,  as  they  do  in  Home  forms  of  acute  inflammation,  there  is 
free  extravasation  (rhexis)  of  blood  into  the  surrounding  tissues. 
The  part  played  by  the  red  corpuscle  is  entirely  a  passive  one, 
depending  upon  the  blood  pressure  on  the  one  hand,  and  the  giving 
way  of  the  capillary  wall  on  the  other  (Fig,  I,   U 

(e)  * — There  takes  place  normally  a  passage 

of   the  fluid  portion  of  the  blood  into  the  surrounding  tissues  and 

lymphatic  spaces  (lymph).    This  is  partly  owing  to  the  secreting  ad  too 

of  endothelial  cells,  and  partly  to  a  mere  transudation  depending 

□  blood  pressure  and  osmosis.     The  exact  relationship  of  these 

Factors  in  the  formation  of  normal  lymph  is  still  an  unsettled 

iological  matter,  and  &fortim*i  therefore  as  regards  pathological 
exudation  The  secretory  activity  of  the  capillary  endothelium 
perhaps  becomes  stimulated  by  toxins  acting  as  lymphftgogueB  .;  the 

t  pressure  in  the  capillaries  is  raised  in  consequence  of  the 
dilatation  and  the  obstruction  caused  by  the  stasis  ;  also  the  capillary 
wall  in  degenerating  becomes  more    permeable.      All    three   factors 

f»H  it  present  considered  to  act  in  bringing  about  the  exudation  \ 
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in  all  probability  the  influence  of  each  one  ia  different  in  the  varying 
forms  of  intiammatiou.  The  exudation  in  some  cases  resembles 
blood  serum  (serous  inflammation)^  which  by  distending  lymphatic 
spaces,  and  overflowing  into  the  lymphatics,  and  infiltrating  and 
Booking  the  tissues  \wtUma)l  causes  them  to  swell.  It  may  escape 
freely  from  a  mucous  or  serous  surface,  ur  collect  in  a  cavity  formed 
by  displacement  of  surrounding  cells,  as  in  ft  Mi-xter.  In  other  cases 
the  exudation  resembles  blood  plasma,  especially  when  the  damage 
to  the  walls  of  the  vessels  is  severe,  coagulating  and  forming  fibrin 
within  the  vessels  as  a  tht*wnbu§,  or  filling  the  lymph  Bpseet  with 
semi -sol  id  material,  or  collecting  oil  a  serous  or  mucous  surface  as  a 


Fia.  % — The  wall  of  a  blood-vessel,  after 
Zieglcr.  Proliferation  of  endothelial 
and  connective *tiitlM  osllt.  1.  Red 
mnmmtom*  2.  White  corno^cica, 
dividing  directly  to  form  leucocjtea. 
',].  Endothelial  culls  lining  blood -vraAeL 
with  nuclei  in  various  Htaga*  of  katfo- 
kino*  is.  4,  Connective  -  tftwue  cell* 
with  nuclei  undergoing  karyokinelic 
change*  outside  the  vewcl-walh 


Fin+  3* — Proliferation  of  MtdothaUaJ  and 

eonnc-tivL-ti-^ue   eells    to    form 

falifti    (Ballaaoe    and     .Sherrington), 

L    ftad    W I   OOTpllMldS   in  the  lumen 

of  ft  blood -YtHwel.  ft,  hhdrihalird  I'ell* 
lining  a  bkod-VWMl,  and  eonnectivc 
tissue  eell*  outside  dividing  and  forming 
fibroblasts.     &   Dilatated  capillaries. 


false  membrane.  In  the  latter  case,  within  the  fibrinous  network 
Men  broken-down  white  cells  and  Mood  platelets  as  well  as  red 
corpuscles,  whilst  the  whole  is  soaked  bj  the  exudation  like  a  wet 
sponge  with  water.  This  exudation  may  infiltrate  and  extend  into 
previously  healthy  tissue,  *o  obstructing  the  circulation  and  injuring 
nutrition  as  to  cause  further  defeneration  and  inHatnmalion*  The 
pathological  exudation,  derived  directly  from  the  blood,  becomes 
mixed,    especially   in    glandular  with    the   secretion    of  the 

organ,  owing  to  the  latter  being  excited  to  an  abnqruuil  activiiv. 
At  times  it  may  contain  so  many  red  corpuscles  as  to  be  termed 
hemorrhagic, 

(f)  Chan fff§    in    tkt  find  mUi   and    H$tmn. — The    proe< 
just  described  are  all  degeu«ratrre  In  character,  and  so  also  ia  the 
first  change  in  the  fixed  cells  and  tissues;    for  the  arrest  of  the 
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it  ton  and  the  exudation,  after  causing  the  walla  of  the 
capillaries  to  become  turbid,  aftect  th<_*  surrounding  tissues,  The 
rinii]  soaks  among  the  connective-tissue  fibres,  causing  them  to  swell 
Mid  become  loose,  whilst  the  cells  become  vacuolated  and  break 
up  into  granules,  which  together  with  the  fibres  fall  into  the  fluid 
tad  disappear. 

But  very   MOB   in  the  slighter  forms  of  inflammation,   the   fixed 

it  lb   show  signs  of  activity  by  undergoing  karyokinetie  changes  in 

nuclei  and  multiplying,  and  this  marks  the  commencement  of 

rln   ptooem  of  regeneration.     This  change  is  more  easily  followed  in 

TtacuJftT  area,  such  as  tin    cornea*  but  is  also  to  be  observed  in 

peritoneal  cavity  or  in  the  wall  of  a  large  blood- vessel  obstructed 

hy  elot  1  Fig,  J) 

h  the  centre  of  the  cornea  be  injured,  a  turbidity  follows 
around  the  injured  spot,  extending  oat  to  the  cireumcorueal  zone 
of  blood  vessels,  which  uw  seen  to  be  dilated.  Examining  such  a 
DORM  til al  &eetXOQS,  taken  from  animals  at  various  times  after 

an  injury,  it  can  be  seen  that  from   the  dilated  capillaries  of  the 
cireumcorueal    BOOB   leucocytes  immigrate    into   the   corneal   lymph 
-,    rod    travel   towards   the    injured   centre.      But   meanwhile 
nd   the  injured  spot,  in  a  steadily  increasing  degree*  a  change 
occurs  in  the  cells  forming  the  corneal  corpuscles  lying  in  the  lymph 
spaces.     These  commence  to  proliferate  by  kary  akinesia  or  redirect 
division  of  nuclei,  as  can  be  seen  when  the  cornea  is  suitably  stained 
— e,£tj  by  Flemings  osmie  aeid-safranin  stain — so  that  the  corneal 
spaces    become   filled    by    cells,      Formerly    there    was    much   con- 
troversy as  to  the  origin  of   the  small  round cells  forming  scKrdUd 
mlat  ion-tissue,  and  the  cornea  was  one  of  the  battlefields,      lu 
it  years  this  matter  has  approached  a  settlement,     The  leueocy le 
proper    is  derived  from    the    poly  mi  clear    white    blood    corpuscle 
1  Fig*.  S  .'ind  3),     It  multiplies  directly  both  within  and  outside  the 
Capillary,  and  forms  a  small  cell  composed   OJ  only  a  him  of  ppoto- 
11  around  a  nucleus.      It  at  first  stains  deeply,  but  this  property 
gets  less  imtil  the  cell  degenerates,  breaks  up,  and  disappears.     The 
other  small  cells  show  an  oval,  at  first  less  deeply  staining  nucleus 
surrounded  by  a  varying  amount  of  granular  protoplasm,  according 
bo  the  age  of  the  cell;  they  are  descended  I'nun  the  endothelial  uud 
connect]  ve-tisMie  OOTpuaoles  by  karyukinesis(  Figs*  3  and  1 ),  and  if  they 
divide,  they  do  so  in  the  same  way*      They  show  two  important 
of  activity,  (a)  erne  in  the  direction  of  repair:  hence  they  are 
tiled  fibroblasts— a  function  now  definitely  denied  to  the  descendant 
the  white  blood  corpuscle;  {h)  secondly*  they  act  as  phagocytes 
:trrestmg    the    activity   of    the    irritant,    and    aiding    the 
>s    of    absorption     although    this    property,    which    originally 
lute    corpuscle,   is    perhaps    also  retained    by    its 
id; int  leucocyte, 
(./>  —This  is  found  to  begin  some  time  after  the 
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commencement  of  inflammation,  eight  hours  at  the  earliest,  and  it 
is  often  not  evident  until  after  twenty-four  or  forty-eight  hours. 
It  is  brought  ahout  by  cells  derived  from  the  fixed  cells  of  the 
tissues  (Fig*  4).  If  a  small  glass  chamber  is  inserted  into  the 
peritoneal  eavity,  cells  descended  by  proliferation  from  endothelium 
enter  the  chamber  and  begin  to  form  fibrous  tissue.  When  a 
vessel  is  thrombosed  (Fig.  3)  the  endothelial  cells  proliferate,  and 
the  young  cells  invade  the  blood-clot  and  replace  it  by  fibrous  tissue 
<  IVillumv    and  Sherrington),      Those  fibroblasts  are  recognised  by 

their  oval  nuclei,  and  by  hav- 
ing a  considerable  Although 
variable  amnmit  of  granular 
protoplasm,  which  gives  them 
the  aspect  of  epithelial  cells* 
and  hence  the  term  "epithe- 
lioid/1 The  cells  divide,  the 
daughter  cells  are  mononu- 
clear, club-  or  pear-shaped,  or 
oval,  and  then  spindle-shaped, 
both  cell  and  nucleus  gradu- 
ally elongating.  Next  a  fibril- 
lar change  takes  place,  either 
in  the  fluid  secreted  around 
itself  by  the  cell,  or  in  the 
actual  protoplasm  of  the  cell* 
This  may  go  on  until  the 
whole  cell  and  nucleus  is 
transformed  into  fibrous  tia- 
sue,  or  the  elongated  nucleus 
persists  with  a  little  proto- 
plasm around  as  a  connective- 
tissue  corpuscle,  Some  have 
(need  fibroblasts  to  cells  emi- 
grating fn  uti  the  vessels.  Such 
cells  are  doubtless  derived  from  the  ettdothaUttiD  lining  the  vessel, 
although  possibly  a  fibroblast  descending  from  a  connective- tissue 
cell  may  wander  into  the  circulation,  and  later  pass  out  again, 

A  surface  lesion  becomes  covered  in  by  proliferation  of  epithelium 
in  the  case  of  skin  or  mucous  membrane,  or  of  endothelium  in  the 
case  of  serous  membrane,  Epithelial  cells  proliferate  by  karyokinesta 
to  form  new  cells  of  a  similar  character, 

{h)  Bator&titm  qfekimlmHm  (Fig.  5). — The  i.-itvuhition,  arrested 
Mom)  by  the  (urination  of  new  Uood*T«tteIl  round  and 
past  the  obstructed  point,  and  in  the  regenerating  fcJWBf.  This  occurs 
by  budding  from  previously  existing  capillaries,  by  whuh  means  new 
loops  are  formed.  Quite  early  endothelial  cells  multiply  and  sprout 
nut  from  the  vessel  to  reach  across  and  meet  a  similar  budt  or  to 


Fro.  4.  —  Regeneration  by  fibroblasts. 
1,  Mononuclear  leucocyte.  2.  Mujti- 
nuilrnr  leu  oocyte.  3.  Endothelial  or 
connective  -  tissue  fixed  cell  becoming  n 
fibroblast,  4.  A  pear-slmped  cell,  5.  A 
stellate  oil.  -..  A  coll  with  tun  nuclei. 
7.  A  multinucleated  giant  cell.  8.  A 
spindle  cell,  its  ends  becoming  tibrill&tetl. 
1«  and  10.  Fibrous  tissue  formation,  leaving 
s  nucleiiH  and  some  protoplasm  of  the 
fibroblast  as  ft  fidflftAGtive- tissue  cell. 
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join  another  capillary,  the  sprout  being  composed  of  granular  proto- 
plasm and  multiplying  nuclei.  Then  this  loop  differentiates  into 
endothelial  cells,  which  become  arranged  as  a  capillary  wall,  around 
a  hollow  channel  through  which  blood  begins  to  flow,  the  whole 
process  being  similar  to  that  which  takes  place  in  the  embryo. 

(i)  Absorption. — The  fluid  exudation,  along  with  the  products  of 
degeneration  of  cells  and  tissues,  and  also  the  leucocytes,  tends  to  be 
removed.  This  is  chiefly  brought  about  by  the  restoration  of  the 
circulation,  aided  by  the  activity  of  cells,  the  agent  producing 
the  inflammation  being  no  longer  active.  The  fluid  portion  of  the 
exudation  passes  away  by  the  lymphatics  and  veins,  chiefly  owing 
to  the  vis  a  tergo  of  the  blood  stream.  The  lymph  flowing  in  the 
lymphatics  contains  unorganised  debris  of  cells  and  fibrin,  also  some 
still  organised  leucocytes,  which  are  carried   up  to  the  lymphatic 


Fig.  5. — New  formation  of  capillaries  by  sprouts  composed  of  granular  protoplasm 
and  multiplying  nuclei.  1.  Multiplication  of  endothelial  cells  in  the  wall  of 
a  capillary.  2.  Growing  outwards.  3.  Forming  a  protoplasmic  loop  on  the 
capillary.  4.  Joining  another  capillary.  5.  Differentiation  of  the  protoplasm 
and  nuclei  to  form  a  hollow  tube. 

glands  to  be  destroyed  there.  The  endothelium  aids  absorption  by 
the  normal  secretion  of  lymph. 

Phagocytosis  (Fig.  6). — Cells  derived  from  connective  tissue  and 
endothelium,  called  macrophages,  take  up  cell  debris,  pigment,  etc.,  and 
digest  it ;  bacteria  are  thus  swallowed,  lose  their  staining  properties, 
die,  and  disappear.  Some  cells  which  act  in  this  way  are  held  to  be 
leucocytes,  and  called  microphages.  These  macrophages  and  micro- 
phages,  after  digesting  and  rendering  harmless  organisms  and  debris, 
in  turn  degenerate,  break  up,  and  pass  off  with  the  fluid.  But 
macrophages,  after  taking  up  material,  may  still  serve  as  fibro- 
blasts, as  proved,  when  they  take  up  pigment,  by  finding  the 
pigment  afterwards  in  the  fibrous  tissue.  A  microphage  when  it 
takes  up  pigment  carries  it  to  a  lymphatic  gland,  where  the  cell 
breaks  down  and  deposits  its  pigment,  as  seen  after  tattooing. 

Proteolysis. — As  a  further  aid  to  absorption,  a  portion  of  the 
degenerated  material  may  be  rendered  soluble  by  a  process  of 
proteolysis,  the  proteolytic  ferment  being  formed  specially  by  the 
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leucocytes.  This  is  a  process  of  extru-eellnl  ir  digestion,  us  compared 
with  the  mtracellubu  digestion  by  phagocytes. 

Causation  of  inflammation. — Theories*— In  the  present  state 
of  knowledge  it  is  not  wise  to  let  theories  of  inflammation 
influence  the  mind  lest  it  colour  practice*  Surgeons  formerly 
spoke  much  of  "  Nature,"  and  of  the  "  vis  medieatrix 
untune  *'  of  some  unseen  force,  which  acting  by  itself  tended  to 
cut  short  inflammation  and  promote  repair,  or  "  to  antagonise  or 
remove  irritants  ami  prepare  the  way  for  reparation  M  (Ad  ami),  or  "a 
phagocytic  reaction  of  the  organism  against  irritants'  (MctchnikoH  i. 

Surgery     has      advanced     by 
actively  interfering  with,  either 
/l£yA  &~<*7         to— n3         preventing   or    removing,    the 

causes  of  inflammation. 

Anything  injurious  to  the 
cells  and  tissues  of  the  body, 
if  of  sumi/ieii!  intensity,  can 
provoke  i  nil  animation.  Gene- 
rally, the  injury  comes  foam 
Without,  is  ecUujrnoiMi  a 
lur  rhauicai,  thermic,  electrical 
or  chemical  irritant.  This  lust 
is  the  most  frequent  cause, 
hoiijtf  produced  by  organ  i- 
which  have  in  their  siihM;ihrc, 
or  which  excrete  soluble  chemi- 
cal poisons  or  toxins,  causing 
widespread  cell  degeneration 
and  destruction.  These  organ- 
isms being  parasites,  and  so  living  and  multiplying  in  the  fluids  of 
the  body,  the  poison  is  continually  formed  aMb. 

Inflammation  also  arises  within  the  body,  U  mdepmow.  Thus 
eelMe^'en-ration  takes  place  on  an  extensive  scale  when  a  part  is 
deprived  of  its  circulation.  The  products  of  abnormal  metabolism 
set  up  inflammation,  tfo  in  gout.  Tumours  excrete  from  their 
cells  harmful  products,  and  alio  their  cells  degenerate,  especially 
when  th.y  htfigato.  Another  form  of  inflammation  is  by  WMtiHkm*, 
the  excitants  being  earned  onwaidfl  by  the  blood  or  lymph  stream, 
I  up  inflammation  elacwhere,  aa,  for  example,  in  passing  out 
through  the  kidney. 

Jt,f'  "ttJrnt   nf  th*   rmtrul   flf  tfa  MTWM*   §#&*, 

When  it  occurs  in  a  part  in  which  there  is  primary  hypenwoia, 
wlu/ther  from  vasodilatation,  us  in  a  rabbit's  ear  after  division  of 
the  cervical  sympathetic,  or  in  the  ease  of  a  limb  with  venous  OdB- 
prtaon,  it  is  apt  to  be  acute,  But  recovery  from  such  hyperemia 
may  occur  without  any  of  the  changes  above  described.  The  first 
characteristic    feature   of    inflammation  is  tiasi*.     This    b   bfWghl 


u\  —  Phagocytosis  {lifter  Ruffiir). 
1,  Macrophage,  a  cell  derived  from  con* 
ii«tiro'iih*u«  Jiii'1  t'itih»tljtliiim  which  has 
induced  a  poly niidtrnrJiHii.'iK* vie      2.   Len- 

cot-yte  ditappetriDg  to  Uw  lueiopbi 
only  nu'-lvi  MM      I.  Kfcaropfet£«  whfitth 

Im*  imlmh-iJ  Willi.     4,  **  Bacilli  foiling," 
low  rift     -iUuniii^     projicrtie*-       5,    Macro* 

phigt,  vfckfa  1 1 _ i. -  Hi*  in.i« *]  red  ui leer* 

puudeft*     rt.  Rpfl  corpuscles  dkappearfag, 
■oily  Irtejuogfobin  ituvwci  seen. 
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•  naive  changes  in  tin-  vessel- wall,  and  as  a  result, 

ere  i  led  resistance  bo  the  hl<M><!  current,     Mw  increase  of 

ction   between   the  blood -stream  and  the  vessel- wall  disturbs  the 

udihriutu  normally  existing,  and  ho  the  Mood  stream  first  becomes 

owcr,   and  then   is  arrested.     The  slowing  of  the  stream   Favour's 

nation   nf   the  white  culls,  which  then  adhere  to  the  vessel-wall 

ir  processes,   or   there   is   an    increased    adhesiveness    of    tin 

veaael-waH  which  causes  the  white  cells  to  stick.     The  degeneration 

it i    tin*  v< ^sehwall  results  also   in  a  greater  penetrability.     Thus, 

in  if  animation  may  be  said  to  ftWWWHW  m  the  vesxpf-wati,  and  when 

i  of  Inflammation  are  brought  by  the  blood,  rv?,,  in  the  case 

It  as  above  mentioned,  it  is  conceivable  that  inflammation  ntay 

!  jctly   limited  to  the  vessel-walls,   hut  generally,  especially  hi 

e  case  of  the  arterioles  and  capillaries,  the    surrounding    tissue 

tues  involved  to  some  extent* 
Further,    in    inflammation   (lie   tissues  around  may  influence   the 
easel- wall  ;  a  relaxation  by  degeneration  of  connective  tissue  would 
thus  allow  a  capillary  to  dilate  and  so  favour  slowing  and  stasis. 
Tin  I  ks  the  commencement  of  inflammation  audi 

I'V  tilt-  formation  of  a  blood-clot,   the  clotting  being 
rted  by  the   breaking  up  of  white  blood   corpuscles  from  contact 
ith  the  roughened  walls  of  the  vessel. 

The  adhesion  of  tbe  white  corpuscles   to  the  vessel- wall  and   their 
ttion  into  the  tissues  niav  he  considered  to   be  due  to  chemical 
iucts   liberated    by  the  conunencing   defeneration    of   the   en«lo- 
elia]  cells,  the  cbeuiical  products  attracting  the  leucocytes,  post- 
fttjrtit,       in  some  cases  leueooytes  are  repelled,   *egativ* 

The    immediate    or    exciting    causes  of    inflammation. — 

These  must  be  regarded  as  in  the  main  chemical,      A  mechanical 

injury,  as  a  cut  or  bruise,  the  rapid  abstraction  of  water  from  the 

tissues    by   heat   or   cold     or   electricity,    actually   destroys  some 

Teasels,  so  that  the  circulation  is  thereby  arrested,     But  chemical 

irritants  are   formed  from  these  cells  and  tissues,  thus  mechanically 

injured.      Troton  nil  or   mustard  applied  to  the  skin,  or  mercury  or 

turpentine   injected    into  the  connective  tissue,  cause  degeneration 

mid  death  of  the  cells  and  tissues  with  which  they  actually  come  in 

can  Diet     These    csells    in   dying    liberate    substances    which    cause 

f tilth'  ration  and   inflammation,   by  acting  as   unorganised 

tits  or  enzymes.      Now  all   cause*  such    as    the  above,  quickly 

Kid   allow  regeneration    to    start.      Likewise  a  foreign 

k!v  which  does  not  introduce  with  itself  organisms,  seta  up  only  a 

y  limited  inflammation  merely  displacing  tissue  and  giving  rise 

The  chief  exciting  causes  of  inflammation  then  are 

tl  fyroduct*  q/  th?  action  of  arganum^  for  by  the  activity 

It  of  organisms    fresh  cells  are   continually   degenerating 

■>h  toxie  substances  are  being  produced. 
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The    predisposing    causes    of  inflammation,  so   called,  are 

ncit  to  be  distinguished  from  the  exciting  causes,  since  they  act  in 
the  same  way,  tending  to  cause  cell  and  tissue  degeneration,  by 
impairing  the  quality  of  the  blood  generally  or  the  quantity  of 
the  supply  to  the  attested  part.  The  quality  of  the  blood  is 
impaired  by  deviation  from  normal  metabolism,  by  insufficient  or 
improper  food  or  air,  or  by  morbid  states  such  as  anas  mi  a, 
alcoholism,  BrightTs  disease,  diabetes,  gout,  syphilis,  the  tuberculous 
diathesis,  or  by  poisoning  by  lead,  mercury  or  phosphorus.  The 
quantity  of  blood  flowing  through  the  part  is  impaired  by  a  feeble 
heart's  action,  or  by  arterial  or  venous  obstruction.  Disease  or 
injury  of  a  nerve  centre  or  nerve  trunk  disturbs  the  nervous  control 
of  the  circulation  and  the  normal  functions  of  the  part,  so  that  it  is 
the  more  easily  attacked  by  inflammation, 

Symptoms  of  inflammation. — Fever.  —  The  eoftffftiffiOMJ 
tpmptowu  qf  tfijftuittttfiti'tft  may  be  summed  up  as  those  of  fiver* 
There  is  a  rise  of  temperature — often  preceded  by  chilliness  or  even 
by  a  distinct  rigor,  a  quickened  pulse,  dry  skin,  furred  tongue,  loss 
of  appetite,  constipation,  scanty  and  high-coloured  urine,  headache, 
perhaps  delirium,  and  a  general  feeling  of  malaise,  When  the 
inflammation  is  slight  there  may  be  no  fever  ;  but  when  it  is  at  all 
intense,  or  occurs  in  an  important  part,  the  fever  is  generally  con- 
siderable, especially  in  infective  inflammations.  Inflammatory  fever 
has  been  divided  into  the  sthenic,  asthenic,  and  the  irritative  or 
nervous.  In  the  sthenic  all  the  symptoms  are  acute,  the  temperature 
is  high  (104-  or  105";,  and  the  pulse  full,  strong,  and  bounding. 
In  the  itJttktnir  the  symptoms  assume  what  is  called  a  typhoid 
character  ;  the  temperature  fails,  the  tongue  becomes  brown  and 
dlji  the  lips  and  teeth  are  covered  with  sondes,  and  the  pulse  is 
quick,  soft,  and  feeble.  In  the  jmtoftt*  there  ii  in  addition  to 
either  of  the  above  set  of  symptoms,  delirium,  violent  in  the  one  case, 
or  low  and  muttering  in  the  other,  and  a  state  of  general  nervous 
excitability. 

The  symptoms  constituting  /ever  indicate  a  complex  general 
disturbance  of  metabolism  The  riti  it*  id  tmaperatvit  of  the  body 
point*  to  j»  disturbance  of  the  normal  equilibrium  between  the-  pro- 
ductiim  and  the  luss  of  heat.  Heat  is  produced  in  execs*  owing  to 
increased  oxidation,  as  shown  by  the  greater  amount  of  urea  and 
other  nitrogenous  SubstaBOBJ  excreted  in  the  urine,  and  by  th. 
in  the  quantity  **f  earl  ionic  acid  expired  ;  also  by  the  loss  of  body- 
weight  and  the  uaiog  up  of  (at — not  that  this  increased  oxidation 
ever  reaches  in  amount  1 1 1 ; ■  t  brought  about  by  muscular  exertion. 
With  the  iDcreaned  production  of  heat  there  is  not  a  corresponding 
loss.  Early  m  a  fever,  when  the  fmih  are  oooatrioted  and  the  skin 
there  may  be  no  Uns  of  beat  above  tfee  normal;  even  less ;  during 

tin  height  of  the  liver,  when  the  skin  is  hot,  there  is  an  increased  Lou 
of  heat,  but  not  pfpportiojiafce  to  the  increased  production.     It  may 
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be  difficult  to  bring  down  the  patient's  temperature  to  the  normal 
level  even  by  applying  cold.  The  chilliness  or  distinct  rigor  is  the 
result  of  the  contraction  of  the  peripheral  arteries,  so  that  the 
amount  of  blood,  therefore  the  amount  of  heat  reaching  the  skin, 
is  less  than  normal,  by  which  a  reflex  involuntary  excitation  of 
muscles  is  set  up.  Later  the  skin  becomes  hot,  showing  an  excita- 
tion of  vaso-dilator  nerves,  or  a  paralysis  of  vaso-constrictors ;  or 
part  of  the  skin  may  be  too  cold  and  part  too  hot,  showing  a 
disturbance  in  the  vaso-motor  regulation.  The  skin  is  dry  from  the 
arrested  secretion  of  sweat  coupled  with  the  vasoconstriction.  At 
other  times  there  is  an  excessive  secretion,  especially  as  the 
temperature  falls;  or  at  night  a  "hectic"  fever,  indicating  a  dis- 
turbance of  the  normal  regulation  of  secretion  of  sweat. 

There  is  diminished  secretion  in  glandular  organs.  Deficiency  of 
saliva  causes  the  mouth  and  lips  to  become  dry,  and  the  saprophytic 
organisms  in  the  mouth,  no  longer  kept  down  by  the  saliva,  develop 
freely,  and  form  with  epithelial  debris  the  fur  on  the  tongue.  A 
diminished  secretion  by  the  stomach  leads  to  loss  of  appetite  and 
inability  to  digest ;  the  failure  of  intestinal  secretion  to  constipation  ; 
whilst  the  dry  mouth  and  the  increased  loss  of  fluid  by  evaporation 
give  rise  to  thirst. 

Similar  influences  on  the  kidney  result  in  the  scanty  amount  of 
urine,  of  high  colour,  from  the  excess  of  the  nitrogenous  excreta. 
The  pulse  is  increased  in  frequency,  the  control  of  the  heart  by  the 
vagus  being  disturbed.  At  first  full,  the  pulse  tension  lessens  as  the 
force  of  the  heart-muscle  becomes  weakened  by  the  poisonous 
products  of  the  inflammation.  This  may  become  so  marked  as  to  be 
the  immediate  cause  of  death.  A  similar  effect  on  the  muscles 
generally  causes  debility  and  prostration.  Toxic  substances  act  on 
the  nervous  system  in  the  same  way  that  the  products  of  fatigue 
from  muscular  exertion  do,  causing,  if  slight,  malaise  or  headache, 
if  severe,  disturbances  of  consciousness,  delirium,  trembling  and  twitching 
movements  of  the  hands,  or  convulsions  in  children. 

Fever  is  not  caused  by  one  chemical  substance,  but  by  many,  all 
derived  from  cell  degeneration.  The  transfusion  of  blood  from  one 
animal  to  another  gives  rise  to  fever,  as  does  also  the  injection  of 
various  products  of  animal  and  vegetable  decomposition.  But  fever 
is  chiefly  due  to  the  destruction  of  cells  brought  about  by  growing 
organisms  and  by  the  substances  they  excrete.  How  far  fever 
results  from  a  direct  influence  on  the  nervous  system  is  doubtful. 
That  it  possibly  results  in  this  way  is  shown  by  the  fever  which 
occurs  in  epileptic  attacks,  from  emotional  excitement,  in  progressive 
paralysis,  fright,  the  passing  of  a  catheter,  etc.  Experimentally, 
fever  can  be  caused  by  puncture  or  excitation  of  the  central  nervous 
system.  But  whatever  this  nervous  influence  amounts  to,  it  is  small 
as  compared  with  that  of  the  chemical  products  of  cell  and  tissue 
degeneration  resulting  from  the  infective  organisms. 
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Termination  of  inflammation  by  resolution.— The  symptoms 
subside  and  the  function*  become  aomul,  whilst  the  inflamed  part, 
even  on  microscopical  cx;uuiiiiiiR>]i,  may  show  no  variation  from  the 
normal  structure.  This  termination  entails  first  the  cessation  of  the 
activity  of  the  eau.st\  and,  fur  the  change  to  be  permanent,  its  removal 
from  the  body  and  a  return  to  the  normal  circulation  of  blood  through 
the  affected  part,  both  as  regards  quality  and  the  regulation  of  the 
quantity*  Organisms  may  be  killed  and  digested  by  cells,  or 
rendered  inocuous  and  excreted,  A  temporary  obstruct  ion  in  a 
mucous  tr;u  t  may  pass  on  and  so  relieve  the  retention  behind  it. 
Ql  fchfl  Qftuee  may  be  removed  by  surgical  means,  a  foreign  body 
extracted,  organisms  destroyed  by  antiseptics,  the  tension  due  to 
retained  fluid  relieved  by  incision.  The  cause  being  removed,  the 
circulation  is  restored  by  the  formation  of  new  vessels  to  take  the 
place  of  those  blocked  by  stasis,  toxins  in  the  blood  are  oxidised  and 
ted,  and  thus  the  quality  of  the  blood  returns  to  the  normal, 
and  it  is  again  properly  regulated  as  to  quantity  by  the  vaso-iiininr 
on  I'lianism. 

Treatment  of  acute  inflammation. — From  the  foregoing  con- 
siderations it  is  clear  that  treatment  must  be  directed  to  ivm*. 
or  at  least  rendering  harmless,  the  cause,  and  to  favouring  the 
restoration  of  the  normal  blood-supply.  Whilst  this  is  taking  place 
in  j  urioua  ijrcn  p  toi  n  s  a  re  eon  1 1  te  r;  tc  t  e<  I ,  I  iy  w  h  i  c  h  i  nean  s  t-h  c  put  i  i 
genera]  condition  is  improved,  and  the  return  to  the  normal 
favoured.  Treatment  must  aim  at  preventing  acute  inflammation 
from  being  followed  by  chronic  inflammation,  suppuration,  ulceration 
or  gangrene, 

(A)  Local  remedies. —  T/i?  rrmomt  of  the  c*ut*em — The  measures 
for  p  re  v  e  u  t  i  1 1  g  organisms  fro  m  set  ting  up  i  n  fla  m  in  at  i  o  1 1 ,  al  so  t  h  eir 
destruction  and  removal,  will  be  dealt  with  under  the  Trfatrnmi  of 
tftnuois.  The  relief  of  tension  and  the  removal  of  foreign  bodies, 
etCuj  will  be  described  in  numerous  places. 

Jf*8fttf?l  fawow  ititj  th*  rtfftmt  qf  fkt  normal  blood^upfiy, — 
first. — This  is  one  of  the  most  important  means  we  possess  in 
the  treatment  of  surgical  inflammation.  It  should  be  complete  if 
possible  ;  not  only  rest  of  the  ftfiected  part  and  of  the  general  fune- 
Of  the  body,  but  also  of  tbe  mind.  Premature  movement 
whilst  regeneration  is  going  on  may  cause  destruction  of  newly* 
formed  tissue  and  further  inflammation. 

Situation  of  the  pari  affords  relief  by  diminishing  the  excessive 
arterial  supply  until  the  vessel- walla  cease  to  be  dilated  and  regain 
their  DOrmal  tonus,  whilst  gravity  favours  the  venous  return,  and 
tin-  draining  off  by  the  lymphatics  of  the  inflammatory  exudation. 
Thus  an  inflamed  band  should  be  placed  in  a  sling,  an  inflamed 
foot  raised  on  a  pillow. 

CM  is  i  powerful  IgeoJ  in  controlling  acute  inflammation,  bill 
is  it   nmedj    which   requires   cautious    And    seasonable    application. 
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It  acts  by  causing  contraction  of  the  small  arteries,  and  consequently 
diminishes  the  flow  of  blood  to  the  part.  Perhaps  it  likewise  checks 
the  excessive  emigration  of  leucocytes  by  limiting  their  amoeboid 
movements.  Cold,  however,  when  intense,  lowers  the  vitality  of  the 
tissues,  and  itself  promotes  stasis,  and,  as  exemplified  by  frost-bite, 
destroys  by  arresting  the  blood  flow.  Its  most  important  service  is 
inhibitory  in  the  earlier  stages  of  inflammation ;  later,  when 
inflammation  is  fully  established,  it  may  do  mischief.  If  used,  its 
application  should  be  continuous ;  when  intermittent,  cold  tends  to 
increase  inflammation  by  the  dilatation  of  the  vessels  and  the 
slowing  of  the  current,  which  follows  as  a  reaction  to  the  contraction. 
Geuerally,  it  should  not  be  applied  where  the  circulation  locally 
is  poor,  or  in  old  people  or  young  children,  or  to  a  vascular  part 
except  when  it  gives  relief  to  the  patient.  It  is  best  applied  in  the 
form  of  an  ice  bag,  small  lumps  of  ice  wrapped  in  lint  and  covered 
by  oiled  silk,  or  ice-cold  water  passed  through  coils  of  lead  tubing 
(Leiter's  tubes). 

Heat  and  moisture  act  by  causing  a  general  dilatation  of  the 
smaller  vessels  and  a  free  flow  of  fresh  blood  through  the  part  into 
the  veins  and  lymphatics.  Their  application  is  especially  useful 
when  inflammation  has  become  fully  established  and  suppuration 
threatens.  Under  the  latter  circumstance  the  process  becomes 
localised  and  the  abscess  tends  to  come  to  the  surface.  It  is 
best  applied  as  boric  acid  fomentations  ;  lint  is  soaked  in  a  boiling- 
hot  saturated  solution  of  boric  acid,  picked  up  with  forceps  and 
dropped  into  a  clean  (or  better  sterilised),  dry,  warm  towel,  which 
is  now  twisted  up  tightly  so  as  to  wring  the  lint  out  as  dry  as 
possible.  It  is  then  quickly  applied,  covered  with  oiled  silk,  and 
over  this  a  layer  of  wool  to  keep  in  the  heat.  Neither  perch loride 
of  mercury  nor  carbolic  acid  should  ever  be  used  in  this  way : 
not  only  may  they  be  absorbed,  but  the  perch  loride  causes  pustular 
eruptions,  and  the  carbolic  acid  gangrene,  especially  of  the  fingers. 
Dry  heat  may  be  applied  by  wool  heated  in  an  oven,  by  an  electric 
bell  lamp  held  over  the  part,  or  by  Leiter's  tubes  through  which 
hot  water  is  passed.  Poultices  of  linseed-meal,  bread,  or  charcoal, 
should  never  be  used  for  surgical  purposes  ;  wherever  there  is 
an  open  wound  they  promote  decomposition. 

Local  blood -letthaj  relieves  the  vessels  of  the  inflamed  part,  so 
removing  tension  which  prevents  the  return  of  the  proper  circu- 
lation. This  may  be  done  by  means  of  leeches,  wet  cupping, 
punctures,  and  short  incisions.  Leeches  may  be  applied  directly 
over  a  part,  such  as  the  knee,  or  at  some  distance,  e.//.,  behind  the 
ear  to  relieve  an  inflamed  eye.  Further,  haemorrhage  may  be 
encouraged  by  applying  a  fomentation.  A  leech  should  never  be 
used  again,  for  fear  of  infection.  Wet  cupping  may  be  used,  the 
punctures  being  made  by  a  tenotome  or  by  a  spring  scarificator, 
which  being  set  to  cut  about  an  eighth  of  an  inch  deep,  is  held 
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firm  1  j  on  the  skin  and  the  trigger  pulled,  allowing  a  number 
knives  to  be  protruded  and  then  withdrawn.  A  cupping  glass  is  of 
tough  material  with  a  smooth  rounded  rim.  The  skin  is  moistened, 
also  the  rim  of  the  glass,  then  the  air  in  the  glass  is  heated  by 
holding  it  over  a  spirit-lamp,  or  by  rinsing  it  out  with  spirit  or 
by  putting  in  a  strip  of  filter  paper  saturated  with  spirit,  then 
igniting  and  applying,  while  still  flaming,  over  the  punctures. 
There  must  be  no  excess  of  spirit  to  drop  on  the  skin.  The  cup 
should  be  applied  just  firmly  enough  to  promote  a  vacuum;  if  too 
firmly,  pain  is  caused  and  the  flow  of  blood  impeded.  Multiple 
punctures  or  short  incisions  are  useful  in  some  forms  of  inflamma- 
tion, such  as  phlegmonous  erysipelas.  They  should  be  made  in  the 
long  axis  of  the  limb  or  in  the  lines  of  the  folds  of  skin,  avoiding 
important  structures,  superficial  veins,  etc.  Hare  must  be  taken 
that  such  punctures  are  not  re- in  fee  ted  from  without. 

Axtritujrtitt  aet  by  constricting  the  blood-vessels,  and  are  espe- 
cially useful  in  inflammations  of  the  mucous  membrane  of  the  mouth, 
nose,  urethra,  and  conjunctiva. 

(B)  Constitutional  remedies*— Like  the  local,  these  should  be 
used  according  to  the  intensity,  nature  and  situation  of  the  inflamma- 
tion, and  the  type  of  the  constitutional  disturbance.  In  an  ordinary 
case  of  simple  inflammation,  beyond  a  brisk  purge,  subsequent 
regulation  of  the  bowels  and  secretions  by  salines,  and  restricting 
the  diet,  no  apodal  constitutional  treatment  is  required.  But  when 
the  fever  is  high,  the  patient  young  and  vigorous,  and  the  pulse 
rapid,  full,  and  strong — in  short,  where  the  fever  is  of  the  sthenic 
type,  antiphlogistic  or  lowering  treatment  should  be  adopted. 
Where,  on  the  other  hand,  the  patient  is  weakly  or  old,  or  broken 
down  to  constitution,  and  the  fever  is  of  a  low  or  asthenic  type, 
stimulating  plan  of  treatment  will  he  required. 

{nfipMwjixtiv   treatment   nifty   be   considered  under  the  heads  of 
diet  and  drugs.     General  blood-letting  is  now  rarely  employed 

The  cfot  should  be  restricted  to  milk,  weak  beef-tea,  barley  wa 
arrowroot)  and  the  like, 

ttnttj** — Purgatives  determine  the  flow  of  blood  to  the  infc 
tines,  and  so  relieve  the  inflamed  part.  They  are  generally  em- 
ployed as  a  brisk  purge  at  the  onset  of  the  in  Ham  mat  ion,  e.fj.%  in 
nhica  and  orchitis,  in  which  they  are  of  considerable  benefit 
by  removing  pelvic  congestion.  In  inflammations  of  the  intestine 
aperients  must  be  used  with  caution,  Diaphoretics  and  diuretics 
relieve  the  distended  vessels,  the  former  by  determining  the  flow  of 
blood  t"  i he  skin,  the  latter  to  the  kidneys.  They  are  not  often 
employed  in  surgical  inflammations.  Aconite  in  small  doses,  fre- 
quently repeated,  reduces  the  frequency  and  force  of  the  heart's 
lotion,  and  is  Of  much  service  m  acute  tonsilitis.  Antimony  was 
formerly  much  employed,  and  is  still  used  in  inflamed  testicle, 
Mercury   in   combination   with    opium    was   once    in    much   favour 


- 


ater, 

utes- 


CM  RON  IC   1 N  FLAM  M  ATION . 


i\ 


and  was  thought  to  have  a  controlling  action  on  the  inflammation. 

seldom  given  at  the  present  day,  except  in  syphilitic  inflamma- 
tion, and  as  a  purgative  in  the  form  of  calomel  at  the  commencement 
Of  other  nit  lam  mat  ions.  Opium,  however,  is  frequently  used  to  relieve 
Md  it  also  seems  to  have  some  action  iti  eon  trolling  the 
mflamumtiou.  It  may  be  given  by  the  mouth,  or  in  the  form  of 
morphine  as  a  subcutaneous  injection  by  which  constipation  is 
avoided.  tjuiniue,  salicylic  acid,  and  antipyrin  are  sometimes 
employed  when  the  temperature  is  high,  as  is  colchieuiu  in  gout, 
potash  and  salicylate  of  sod*  in  rheumatism,  perch  ioridc  of  iron 
in  erysipelas,  and  morphia,  nepenthe,  hyoseyamus,  bromide  d 
potassium,  sul phonal,  triontti,  chlorotone,  and  chloral  when  there  is 
v%:iut  of  sleep, 

In  aHhmit  tttjfftwrti'ittort  the  itimiti&ti&Q  /Jan.  of  treatment 
should  be  adopted.  It  may  be  considered  under  the  heads  of  diet, 
drugs*  and  stimulants*  The  tliet  should  consist  of  essence  of  beef, 
milk,  eggs,  milk>pud dings,  oysters,  strong  soup,  plasmon,  and  of 
white  fish  and  minced  chops  when  solid  food  can  be  retained.  Of 
iiimonia  ami  bark,  or  quinine  and  iron  will  generally  be 
found  uf  most  service  ;  whilst  HimvIanU  in  the  fonu  of  brandy,  the 
hnndy-und-egg  mixture,  port-wine,  champagne,  or  any  other  that 
t Ue  patient  has  been  accustomed  to  take,  should  be  given  in  divided 
and  measured  doses  at  stated  intervals.  Stimulants  increase  the 
force  of  the  heart's  action,  and  so  drive  the  blood  through  the 
inflamed  part,  and  maintain  the  circulation  till  the  crisis  has 
been  tided  over.  The  indications  for  their  use  are  a  feeble  and 
frequent  pulse,  a  high  temperature,  u  dry  and  brown  tongue,  and 
general  signs  of  prostration, 

Chronic  inflammation, —  In  chronic  inflammation  the  piOOOtB  is 

t  tally  the  same  as  in  acute,  but  the  vessels  remain  dilated  for  a 
longer    period,  emigration    of   leucocytes   continues,    whilst   siniul- 

usly  proliferation  of  the  fixed  cells  goes  on,  often  to  an  c\ 
beyotid    that   suitable   for   repair,  *v/.,  the  walls  of  the  blood-vessels 

thickened,  especially  their  inner  coat.  Thfl  causation  is  like- 
similar*  The  exciting  cause  acts  less  severely,  but  more 
continuously  or  repeatedly,  ?.;/.,  organisms  continue  to  develop  and 
remain  at  the  site  of  iufection,  preventing  healing,  also  keeping  up 
a  production  of  toxins,  and  *o  there  is  a  chronic  intoxication 
unfavourable  to  nutrition,  or  there  \>  some  | insistent  error  in 
metabolism.  No  so-called  pradigpavrag  muses  may  be  placed 
under  one  of  these  two  headings,  viz.,  the  continuous  action  of 
Ofgonisms,   especially    in   tuberculosis,    perliup*   ah  phllis  and 

rfaeamatlam,  or  a  disturbance   in   cell  nutrition   brought  about   by 

ve    congestion,  gout,   etc.      Secondary   influences   may   play    \\ 

;  thus  a  trivial  injury  bi  A  rheumatic  subject,  absence  of  rest, 
tension  in  the  synovial  membrane  of  a  joint,  ete.f  may  keep  Mp 
inflammation    faff   months  Of  years. 

w,  c 
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tit/mptomi. — Of  the  local  signs  redness  may  be  absent,  or,  if 
present,  may  be  of  a  dusky  hue  from  venous  congestion  rather 
than  from  arterial,  whilst  the  part  is  often  discoloured  by  pigmenta- 
tion derived  from  red  blood  corpuscles,  which  have  brokcu  down  after 
diapedesis,  The  pain  is  less  severe  than  in  the  acute  form,  often  of 
a  dull  aching  character,  but  increased  to  a  marked  degree  by  pressure, 
it  is  also  sometimes  worse  at  night.  The  part  is  generally  slightly 
butter  than  uoruuU,  but  at  times  no  increased  heat  is  apparent.  Swell- 
ing is  a  marked  sign,  resulting  partly  from  inflammatory  exudation, 
partly  from  excessive  cell  proliferation  and  the  resulting  fibrous 
tissue-  Constitutionally,  the  patients  health  is  often  feeble;  lie  is 
amende,  or  has  tuberculous,  gouty,  rheumatic  or  syphilitic  symptoms. 
At  times  there  may  la  some  fever.  Chronic  inflammation  may 
terminate  in  #vW^/o//,  leave  behind  permanent  jihrvw  ttmthmmfy 
or  be  followed  I*}  wppumtt*m  and  **kemtmn. 

Treatment. — The  indications  are:  To  remove  the  cause  aud  all 
secondary  sources  of  irritation;  to  promote  the  absorption  ol  inflam- 
matory products ;  and  to  re-establish  the  normal  nutrition  of  the 
damaged  tissues.  Constitutionally,  an  endeavour  should  be  made  to 
improve  the  general  health  by  a  careful  dietary,  regulation  of  the 
bowels  and  urine,  the  administration  of  stimulants  and  tonics.  In 
the  tuberculous,  cod  liver  oil;  in  the  syphilitic,  mercury  or  iodide  of 
put;  ism  urn  ;  in  the  gouty,  eolchieuiu  ;  und  in  the  rheumatic,  [•■ 
sidts,  salicylate,  •  nLuucum,  and  sulphur  are  especially  indicated. 
Itesidcncc  at  the  seaside  or  in  the  country,  a  course  at  some  spa 
suitable  bQ  the  diathesis,  or  a  sea-voyage,  may  be  enjoined. 

Locally  the  means  at  mil*  command  after  the  removal  of  tie  < 
kf  poiaiblfi  such  ifl  OCgankmB,  foreign  bodies,  dead  bone,  arc — 
1,  Rest ;  2,  Counterdrritatiou  by  mustard,  eantbarides,  iodine  or 
Other  stimulating  liniments  J  tt,  Krielion,  shampooing  Pftfa  hot  water 
or  hot  sea-water,  msway  ;  4f  Inunctions  of  mercury  or  iodide  of 
potassium ;  5,  Pressure  by  careful  bandaging  over  wool,  or  by  an 
elastic  bandage  (Martin's),  strapping  with  the  compound  mercury 
ointment  spread  on  chamois  leather  and  cut  into  strips  (Scott  *g 
dressing)  ;  6,  Setous  are  now  seldom  used,  unless  it  be  just 
wit  hill  the  margin  of  the  hair  or  the  temple  for  chronic  eye  inflam- 
mation, at  the  nape  of  the  neck  for  migraine.  The  skin  is  shaved 
and  cleaned,  a  little  nitrous-oxide  gas  given,  a  fold  of  skin  pinched 
up  aud  transfixed  by  a  tenotome,  along  the  blade  of  which  a  probe  is 
pasaed  with  its  eye  threaded  with  a  large-sized  silk  thread  ;  this  is 
lulled  through  and  the  ends  tied.  Infective  complications  must  be 
prevented  by  cleanliness  and  dressing  ;  the  silk  thread  is  periodically 
moved.  Korinerly  unguentum  Minna  was  applied  to  increase  the 
rfftct  7.  Issues  were  formed  by  inserting  a  foreign  body,  such  as 
a  large  I  Had,  into  the  subcutaneous  tissue,  but  are  not  now  used. 
8.  The  actual  cautery,  Streaks  or  dots  are  made  with  the  beimn 
cautery    under   nitrous-oxide   amesthesia  over    chronically    iuil 
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joints  ;   the  burning  should  not  go  through  all  the  thickness  of  the 

-km      But  this  method  is  mainly  confined  to  veterinary  surgery. 

Umpuocture.     Pine,  highly  polished  steel  needle?  are  pawed  m 

wlnt>t.  deftly  rotating  the  needle  between  the  thumb  and  fingers*    Jl 

widely  ttaed  in  the  Hast,  and  is  ho  still  among  native 

tit  loners*,  the  needles  being  often  passed  deeply,  *%;/<,   into   the 

r.     It  lias  proved  nf  service  in  ohroaie  muscular  rheumatism. 


BUPFI  RATION   AND    ULCERATION. 

We  have  already  seen  that  tin:  iullumrmUory  process  involves 
mi  at  nigra  tion  of  leucocytes  from  the  blood,  together  with  1  patho* 
inn,  which  is  followed  by  prolifo ration  of  tissue  cells 
in  tlie  direction  of  repair.  In  the  presence  of  active  pyogenic 
organisms  and  their  toxins  the  emigration  ol  leucocytes  beoonofifl 
excessive,  whilst  the  proliferation  which  produces  fibroblasts,  and 
active  phagOCytei  capable  ol  destroying  organisms,  is  cheeked  and 
held  back.  The  Leucocytes  die  and  liberate  a  proteolytic  Ferment 
which  readers  much  of  the  products  of  degeneration  soluble,  whilst 

be  time  being  the  ce  Us  pro  1  i  f crated  by  the  t i  ssu  e  a  re  kiU  ed.  0  i  i  ly 
when  relieved  by  removal  of  the  toxins  and  dead  products  can  the 
fibroblast**  gradually  get  the  upper  hand  and  start  healing*  Suppura- 
tion, then,  is  the  degenerating  phase  of  the  inflammatory   process 

Ujg  cell  attd  tissue  destruction  U<  re  the  regenerating 

phase  can  overcome  it     Suppuration  occurs  (1)  hi  the  substance  of 

-,  where  it  may  be  (a)  eiivmn-rrihed  or  limited  in 

it,  ftinijiu^:   in  abscess  ;   (M  diffused,  mure  or  less  widely,  either 

rtrtily,  or  exhibiting  numerous  fooi  oon&Ututing  small  abscesses, 
which  may  afterwards  fuse:  (J)  In  the  serous  or  mucous  lining  of  a 

ly,  the  products  collecting  in  the  cavity  to  form  an  empyema, 
which  may  extend  to  neighbouring  tissues,  or  discharge  on  the  sur- 
m  or  into  a  raucous  tract.  (8)  On  the  free  surface  of 
the  skin  or  mucous  membrane,  the  discharge  escaping  being  known 
a*  purulent  " eatarrikal  *'  exudation,  when  the  inpermiaJ 
epithelium   are  involved,  or  us  ulceration  when  the  process  extends 

through  tO  the  deeper  parts. 

|  Circumscribed  suppuration  or  abscess. — An  abscess  may 
ibed    an   a    circumscribed  culled  ion  of  pus,   the    result  el 
mil  am  math  u.      h    may   be  acute  or  chronic. 

.-    Studying  the  formation  of  an  abscess  in  superficial 

tissues,  the  inflamed   part   is  found    hot,   red,  swollen,   and    painful. 

The   swell  first  more  or   less  diffuse*  becomes  pronounced  at 

ooe  spot  ;   bete   the   redness   is  more  intense,  ami   the  pain   has  a 

throbbing  oharacLer,  for  the  vessels  are  so  dilated  and  the  nerves  so 

that  each  pulse  wave  can   be  felt.      When   pressing  lightly 

the  fingers  upon  this  spot  there  is  acute  tenderness,  the  skin 

i wing   i"  superficial  adema,  and  a  sensation  of  displacing  fluid, 

0  2 
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tltofwttum,  is  perceived  beneath  the  skin,  when  pressure  is  made 
alternately  with  two  fingers-  If  left  untreated  the  abscess  wall 
yields  to  tbe  tension  within  in  the  direction  of  least  resistance,  Le.} 
generally  towards  the  free  surface  of  the  skin,  or  towards  a  tmUQOQfl 
canal  or  a  serous  cavity,  e.g.,  a  joint*  or  the  pus  may  become  diffused 
into  tbe  subcutaneous  or  intermuscular  connective  tissue.  In  the 
case  of  a  superficial  abscess,  the  centre  of  the  fluctuating  area 
becomes  more  prominent,  almost  conical,  with  the  surface  a  dusky  red 
and  glazed.  The  abscess  is  said  now  to  point.  The  skin  wilt  soon 
L< ,  niii<.  hluisli -black  ;  it  will  ulcerate  or  slough,  and  bursting  of  the 
abscess  with  discharge  of  pus  will  ensue.  For  within  the  ftbf 
the  fluid  is  imder  a  tension,  which  approaches  that  of  the  blood  in  the 
dilated  arteries  of  tbe  inflamed  part,  whilst  the  thin- walled  veins 
and  lymphatics  are  pressed  to  one  side  and  compressed,  so  that 
absorption  cannot  occur.  Moreover,  when  gas- forming  organisms 
are  present,  the  gas  production  increases  the  tension  within  the 
abscess  walls. 

The  minute  changes  concerned  in  this  process  are  briefly  as 
follows  (see  Figs,  7,  8) :— The  excess  of  emigrated  leucocytes 
along  with  a  smaller  number  of  cells  resulting  from  the  original 
h.'IIs,  aggregate  at  the  focus  of  inflammation,  around  the 
micro- organisms  which  have  settled  down  and  multiplied  there. 
These  cells  and  tbe  neighbouring  tissues  undergo  degeneration 
and  death  ;is  the  result  of  the  toxic  products  of  the  organisms. 
The  cell  and  tissue  elements  may  first  beoome  swollen  by  bedag 
infiltrated  by  the  fihrogeuons  exudation,  which  then  coagulates 
UltO  fibrin.  This  degeneration  and  death,  aroiijipiuicd  by  infiltration 
a  in]  formation  of  fibrin,  is  called  rmujul'tfitm  nwrotii*  Following 
upon  this  necrosis,  there  ih  softening  and  liquefaction  by  means 
of  a  proteolytic  ferment  resulting  from  the  leucocytes,  so  that 
the  centre  of  the  inflammation  is  occupied  by  a  fluid  in  which  the 
dead  leucocytes  and  connective  tissue  cells  Boat,  The  latter  as* 
known  as  pm  OOTptachij  the  fluid  as  liffuvr  pari**  Around  this 
focttfl  iutiniiitmclinn  continties.  with  emigration  and  exudation  from 
thr  blood  vessels  and  proliferation  of  tissue  cells,  Kit  her  the 
lieratiou  advances  and  more  dead  cells  fall  ofT  as  pQA  OOtpmtol 
into  the  fluid  and  the  abscess  cavity  enlarges,  or  an  equilibrium  is 
iied,  and  then  proliferation  and  regeneration  get  the  upper 
hand,  and  the  abscess  wall  comes  to  be  OOmpoeed  of  fibroblast*, 
among  which  new  blood-vow  ok  an   developed,  forming  a  zone  <>f 

vascular  gnmulation  tissue,  which  is  called  the  pyogenic  WWfi  It  is 
a  pyogenic  on*  if  the  suppuration  is  extending,  or  whilst  the  tendency 
to  degeneration  and  pus  format  inn  on  the  one  hand,  and  of  the 
tendency  to  repair  on  the  other,  is  in  equilibrium.  As  soon  M 
regeneration  gains  the  upper  hand  the  pgogmic  -"'^'  becomes  the 
fibroblastic  zon*,  young  vascular  fibrous  tissue  forming  in  it  from 
without  iu wards,  and  gradually  changing  into  definite  scar  tissue. 
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Cftarttcter*  of  pits. — Pus  from  an  acute  abscess  is  typically  a  thick, 

Day,    opaque,  yellowish-white,    slightly  alkaline     fluid,    with   a 

faintish  ftioklj  smell,  saltish  taste,  and  specific  gravity  of  about  1030. 


Flu    §       lJiagram  of  the  mi  unto  changes  in  an  inflammatory  focun. 

1'iider  the  microscope  pus  corpuscles,  granular  material,  and  fat- 
globiiha  are  seen   floating  in  a  fluid.     The  corpuscles  are  mainly 


■  —  lliajjrram  m^tii'  representation  of  the  rain  at*  change*  in  the  formation   ami 
J  hi    upper  half  st  u  en  Jarring  ;  tin*  lower  hill 

*I«««m  Km 

poly  nuclear  leucocytes,  the  two  or  three  nuclei  being  more  clearly 

oo  the  addition  of  acetic  acid,  the  rest  of  their  substance  being 

composed  of  granules,  fat^g  lobule*,  and   vacuoles.     Most  are  dead 
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and  swollen  by  imbibition  of  fluid.  In  an  acute  abscess  some  cells 
are  still  alive,  and  show  amoeboid  movements  mi  a  warm  stuL'e.  In 
size,  therefore!  the  dead  pus  corpuscle  is  rather  larger  than  the  living 
leucocyte  or  white  blood  corpuscle.  Whilst  varying  much,  it  has  an 
average  diameter  of  ^rfcr?  in.,  or  1 0  p* 

The  liquor  puris  contains  albumen,  which  coagulates  on  boiling, 
and  salts,  especially  chloride  of  sodium.  It  does  not  generally 
coagulate  spontaneously,  the  fibrinogen  of  the  exudation  having 
already  formed  fibrin  j  but  when  an  acute  abscess  is  opened  early, 
some  spontaneous  coagulation  occurs  on  standing. 

Various  organisms,  especially  the  pyogenic  organisms,  are  present 
in  pus.  If  allowed  to  stand  or  remain  uud rained  in  an  abscess 
cavity  after  opening,  saprophyte  grOW  in  it  freely,  especially  the 
bacillus  pyncvaueus,  giving  rise  to  a  blue  colour. 

V'trittifs  of  pv#. — Pus  is  spoken  of  as  sanious  when  it  contains 
blood  ;  curdy  when  portions  of  coagulated  fibrin  float  in  it ;  ichorous 
or  serous  when  thin,  and  consisting  largely  of  serum  ;  muco-puruleut 
when  mixed  with  mucus  from  a  gland  or  surface. 

Thf  cttttM  of  tttppWatiOA  ami  tf&iflfttl, — Any  cause  of  acute  infiam- 
in;inuu  leading  to  excess  of  degeneration  promoted  by  the  persistent 
action  of  the  irritant  and  the  lack  of  regeneration  on  the  part  of  the 
patient  is  also  a  cause  of  suppuration*  Practically  suppuration  is 
due  to  the  presence  in  the  tissues  of  one  or  more  of  the  pyogenic 
organisms  in  such  miHilhc  slate  that  their  attack  cannot  be  suffi- 
ciently resisted.  The  ertaphylooooCBB  and  streptococcus  pyogenes 
are  the  chief  organisms,  especially  the  staphylococcus  in  a  circum- 
scribed abscess,  the  streptococcus  iu  diffuse  phlegmonous  suppuration. 
Both  also  cause  mueo-purulent  inflammations  and  ulcerations,  as 
does,  too,  the  gonoeoecus,  When  the  suppuration  is  near  the 
intestinal  tract,  the  action  of  pyogenic  organisms  is  complicated  by 
the  preocnee  of  gas -forming  organisms- — the  bacillus  coli  communis 
and  its  allies.  The  diplococcus  pneumouite,  or  pneumocoecus,  gives 
tta  to  suppuration,  especially  on  serous  surfaces,  such  as  the  pleura 
and  large  joints.  Tuberculosis,  also  syphilis  and  actinomycosis, 
give  rise  to  inflammation,  readily  going  on  to  suppurating 

Experimentally,  suppuration  has  been  set  up  without  organisms 
by  inflammation  starting  with  exirssive  cell  unl  hsmk-  destruction, 
Sterilised  cultures  of  various  bacteria  (including  those  saprophyte* 
growing  in  decomposing  pus,  such  as  the  bacillus  pyocyaneus), 
OO&tafcioiag  Iwicteria-protem,  also  quicksilver,  turpentine,  erofcon-oil, 
petroleum,  and  nitrate  of  silver,  when  injected  aseptieally,  cause  a 
limited  abscess,  which  does  not  spread  locally  nor  fonn  metastases ; 
tin  pus  contained  is  free  from  Qgfftrufflpa,  is  sterile,  and  not  virulent 
when  animals  are  inoculated  with  it. 

The   am$U$%Ui(mal  lyftlfifomi  of  (\n  ncitU  ahitctn  are  at  tfr*t    the  we 

of  inflammation  ;  generally  i  chill  or  rigor  ta  experienced  at  the  time 
when  throbbing  pain  is  first  felt.     The  pain  usually  gets  leas  when 
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Ion  is  fully  established.    Although  the  abmw  may  he  rapidly 

_  pet  tlio  patient  often  feels  temporarily  quite  relieved  owing 

to    th  ion    of   tension,       The   absorption    from    the   cavity  of 

J  toxins  sets  up  an  increased   formation   of  white  blood  cells, 

<),    so  that    the    number  of    white    cells,    especially  the 

poly  nuclear  cells,  normally  varying  between   5,000   to   10,000  per 

I  cubic  -mm.,  may  increase  to  20,000  or  more. 

Diagnosis  of  suppuration* — The  formation  of  an  acute  abscess  is 
indicated  by  the  severity  of  the  local  signs  of  inflammation — the 
throbbing  pain,  the  local  tenderness  on  pressure,  the  pit  Hug,  then  the 
appearance  of  fluctuation,  and  later  that  of  pointing.  Deep-seated 
suppuration  is  often  difficult  to  detect;  but  superficial  oedema, 
subcuticular  mottling  or  deep-seated  resistance,  should  lead  the 
surgeon  to  suspect  its  occurrence.  In  such  a  oaae  the  presence 
of  leueucvtosis  may  prove  of  value  as  an  aid  to  diagnosis  ;  other 
causes  of  leukocytosis  being  discounted,  such  as  hemorrhage,  pneu- 
monia, diphtheria,  scarlet  fever.  For  instance,  leucoevtosis  may 
appear  in  acuta  appendicitis,  going  GO  to  suppuration,  and  in  typhoid 
when  perforation  has  occurred,  The  diagnosis  between  deep- 
ftted  abscess  and  aneurysm  will  be  referred  to  under  the  latter. 
Ttmurtttition  nf  suppuwtion* — 1,  Exceptionally,  under  favourable 
circun  i  and  when  limited,  an  acute  abscess  may  gwAtonapiftf*1 

'.  the  walls  then  fall  together,  and  become  lined  by  granulation 
,  which  forms  fibrous  tissue,  so  that  the  cavity  e-on  tracts  and 
fills  up   until   only   a  scar  remains.      (Generally   some  complication 
ensues,  thus: — 

1.   The  abscess  cavity  may  form  a  sinus  or  fot\da  (see  p.  20). 
&    Retention    and    decomposition    of    the    pus    may  keep    up    a 
continuous  absorption  of  toxins,   nvplic   intorirfttionf    toamomM,  or 
mpratmdOi    at  the  organisms  penetrate  the  abscess  wall  and  enter 
the   blood,   Upi  so  that  metastatic  abscesses  arise,  pyemia 

fnfrctive  Pnx< 
\    The  suppuration    may  sprmd  locally  until  it  involves   some 
important  put      tha  peritonea!  cavity,  a  joint,  or  a  large  vessel  from 
whirh  h&raorrhage  may  then  occur, 

at — To  relieve   inflammation  threatening  suppuration   a 
hmicaeid  fomentation  sprinkled  with  tincture  of  opium,  or  a  poppy- 
head  fomentation,  may  be  applied,     Whenever  inflammation  has  defi- 
nitely passed  on  to  suppuration,  the  abscess  cavity  should  be  opened  by 
a  free  incision  at  the  earliest  possible  moment*     In  deriding  upon  this 
the  surgeon  should  exercise  his  judgment,  and  not  necessarily  wait 
until  he  can  definitely  obtain  fimtuation,  still  less  wait  for  pointing. 
This  last  ffiai  excusable  before  the  introduction  of  anaesthetics;  when 
-<-.-.-    had  to  be  opened  by  puncturing  and  cutting  out      Now 
8   not  to   wait  for  fluctuation,  owing  to  the  destruction  of 
tissue  irbtofa    ruii^T    »'n sue,  whenever  a  diagnosis  can   be  arrived  at 
kd      -\    -mall   incision  into  an  abscess   in   which  softening 
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at  the  centre  is  only  just  beginning  is  followed  by  rapid  healing.  In 
some  eases  the  diagnosis  may  be  confirmed  by  inserting  a  grooved 
needle  or  exploring  syringe,  pus  escaping  by  the  gltoOTfl  or  being  drawn 
up  into  the  barrel  Even  where  nothing  visibly  escapes,  a  miort> 
seopicul  or  bacteriological  examination  of  the  withdrawn  needle  may 
yield  a  positive  result.  But  no  conchiBKHi  cm  bfl  drawn  from  r\ 
oegfttive  puncture.  Such  exploration  with  a  needle  must  always  be 
follow.)  1  ;it  Hint'  by  an  incision  should  pus  be  withdrawn,  or  in 
withdrawing  the  needle  tissues  superficial  to  the  abscess  may  beOQOM 
infected*  Thus  in  the  case  of  an  empyema  thoracis  suppuration 
may  be  set  up  in  the  chest  wall.  Hence  also  aspiration  should 
never  be  employe*!  when  the  needle  has  to  cross  a  serous  cavity  to 
rti&ofa  the  abscess,  as,  for  jttStafroB,  the  peritoneum  to  reach  an 
appendix  abscess,  lest  the  abscess  leak  into  the  cavity  through  the 
puncture, 

incision  of  an  aftscefit. — In  order  to  open  an  ftbflOQBB  the  patient 
should  be  anaesthetised  with  nitrous-oxide  gaa,  followed  by  ether 
when  the  pus  is  deep-seated.  An  incision  under  local  anaesthesia 
nYrtv.iuLr,  cocain  or  eucain  injection),  or  without  aiuesthcsiu.  by 
puncturing  and  cutting  out,  is  an  indifferent  method  not.  only  because 
of  the  pain,  but  because  when  dealing  with  an  abscess  in  this  way 
there  is  a  tendency  to  wait  for  pointing,  to  make  too  small  an  open- 
ing* to  omit  the  exploration  of  the  cavity  to  learn  its  extent,  and  to 
abstain  from  freely  treating  the  abscess  wall  with  an  antiseptic, — by 
all  of  which  the  formation  of  a  sinus  is  favoured. 

The  patient  being  anaesthetised,  a  free  incision  is  made  generally 
in  such  a  direction  as  will  open  a  dependent  part  of  the  abscess  and 
so  favour  drainage,  A  natural  fold  of  the  skin  is  selected  if  possible 
to  prevent  a  visible  scar.  The  course  of  large  blood-vessels  and  nerves 
must  be  avoided.  The  skin  and  superficial  structures  are  divided 
until  the  abscess  is  reached,  or  after  incising  the  skin,  a  blunt 
instrument,  drawing  or  clamp  forceps,  a  grooved  director,  eft 
pushed  in  the  direction  of  the  tense  swelling,  and  as  soon  as  pus 
is  found,  the  track  so  made  is  stretched  (Hilton's  methyl). 

The  pus  is  allowed  to  escape,  then  the  cavity  is  wiped  or  gently 
scraped  out  so  as  to  clear  away  pus  and  sloughs  ;  next  it  is  swabbed 
out  with  a  strong  antiseptic  (carbolic  acid  1  in  20,  perch loride  of 
mercury  1  in  1,000),  all  of  which  is  afterwards  swilled  away  with 
water*  Then  the  dried -out  cavity  is  filled  with  iodoform  gauze  and 
a  dry  dressing  applied,  or  if  there  is  still  much  surrounding  inflam- 
in  itir>n,  a  lH>rie-ueid  fomentation* 

When  the  abscess  is  multiloeular,  septa  are  carefully  broken 
down  with  the  finger  and  all  recesses  and  pouches  exposed  and 
cleared  out 

hrainage  by  the  use  of  tubes  is  referred  to  under  Wound*.     But 
the  method  above  described  is  very  lnm  h  superior  to  that  formerly 
of  miking  a  smull  incision  and  inserting  a  drainage-tube. 
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Conmitr  opening, — When  an  abscess  is  very  large  and  the  first 
tin  imoii  is  fotitid  insufficient  and  not  dependent*  especially  when 
iratiou  is  becoming  diffused,  a  second  or  counter-opening  is  made. 
by  thrusting  sinus  forceps  from  the  bottom  of  the  cavity  towards 
the  skin  ami  cutting  down  upon  the  point.  The-  forceps  can  then 
be  used  to  draw  in  a  drainage-tube,  and  the  large  cavity  Ik-  well 
irrigated  with  hot  water, 

If  hemorrhage  of  a  severe  character  follows  it  is  generally  venous, 
mid  i  d  by  firm  plugging]  if  arterial,  the  wound  must  be 

enlarged  and  the  artery  tied  above  and  below  the  point  of  com- 
munication. If  a  cavity  is  opened,  such  as  the  peritoneum,  it  must 
be  protected  before  the  wall  of  the  abscess  is  incised, 

■.v«. — A  chronic  abece&fl  forms  slowly  and  the  signs  of 
inflammation  may  pas*  unnoted.  Pyogenic  organisms,  although 
the  cause  and  present  at  first,  often  die  after  starting  the  ftfag 
e»i  that  the  pua  is  Found  to  be  sterile,  at  least  to  simple  hucterm- 
al  examination.  Such  organisms  may  have  entered  with  a 
foreign  body,  have  reached  the  spot  through  the  skin  or  by  way  of 
the  circulation,  or  have  remained  dormant  after  as  acute  inflamma- 
HqH  The  character  of  the  pus  varies  much  with  its  origin  ;  when 
taberouloufl  it  will  be  thick,  creamy  or  granular  and  white,  Of  thin  with 
curdy  masses,  with  very  few  pus  cells  entire ;  when  metastatic,  the  fluid 
may  be  thin,  oily.  The  wall  is  usually  thick,  the  outer  layers  fibrous, 
the  inner  surf: >  h,  velvety,  like  mucous  membrane.    Chronic 

abscesses  are  commonly  tuberculous  in  origin  ;  metastatic  absi  < 
lefly  due  to  pyogenic  organisms. 

A  chronic  abscess  extends  by  burrowing,  especially  in  a  direction 
favoured  by  gravitation,  as  id  spinal  abscesses ;  it  bursts  upon  a 
akin  or  mucous  surface,  and  may  then  lead  to  hectic  and  amyloid 
disease,  ending  in  death  from  exhaustion,  or  it  may  rupture  into  the 
brain  or  spinal  cord  and  set  up  apoplectic  symptoms. 

A  chronic  abscess  may  remain  latent  for  years,  much  of  its  fluid 
being  absorbed,  and  the  solid  portion  inspissated,  forming  g  cheesy 
or  calcareous  mass.  Then  from  B  slight  cause,  I  strain,  Mow,  or  impair- 
ment of  health,  inflammation  is  relighted,  and  a  so-called  nttftfaaJ 
fiAjT?**  is  produced.  A  tuberculous  scar  may  remain  quiet)  yet 
ti  niomoopie  examination  little  cheesy  or  calcified  areas  may  U 
In  an  abscess  latent  in  the  centre  of  a  hone  for  many  years, 
occi  have  been  discovered,  in  one  twenty -five  years  after  an 
acute  septic  inflammation. 

Trmtmmt  nf  a  tknuur  at/we**. — Whenever  possible  a  chronic 
abscess  should  be  removed,  wall  and  all,  by  dissection.  If  not,  as 
much  as  possible  of  the  wall  must  be  scraped  away  and  any  foreign 
body,  sequestrum,  etc,  removed,  and  thus  the  formation  of  a  sinus 
will  be  avoided.  Sometimes  after  excision  the  wound  can  he  sewn 
up  ;  or,  after  scraping,  the  cavity  is  plugged  with  iodoform  gauze  mid 
redressed  daily  until  it  fills  up*     Large  chronic  abscesses,  such  as 
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those  connected  with  the  spine,  require  special  treatment  (see  Spine? 

Sinus  and  fistula. — Although  often  used  synonymously  with 
fistula,  a  sinus  means  a  track  blind  at  one  end  and  opening  on  the 
surface  of  the  akin  or  mucous  niemhmne  at  the  other.  A  fistula 
has  both  ends  open,  giving  rise  to  a  communication  between 
the  skin  and  a  mucous  or  serous  cavity  or  joining  two  mucous 
•  -uvities. 

They  are  generally  the  result  nf  suppuration,  sometimes  of  an 
injury,  but  may  be  of  congenital  origin,  and  then  due  to  the  failure 
to  .lose  completely  on  the  part  of  some  embryonic  fissure,  such  as 
the  branchial  fissures. 

A  ijfin*  is  often  caused  by  carious  and  necrosed  bone,  a  bullet  or 
other  foreign  body,  such  as  a  drainage-tube  which  has  "slipped  into 
an  abscess  and  prevented  healing.  Another  fruitful  cause  is  the 
bursting  of  an  abscess  through  a  small  hole  in  the  skin.  A  (intra 
forms  a  narrow,  often  tortious,  channel  lined  by  smooth  or  tuberculous 
granulations,  surrounded  by  a  thick  fibrous  wall  and  opening  upon 
the  surface  in  the  midst  of  a  prominence  composed  of  granulations. 
Prom  it  by  pressure  pus  can  be  expressed. 

\  fh.t«l.i  I, -is  i  more  varied  aspect.  It  may  resemble  a  sinus,  but 
opens  on  a  mucous  surface  at  it*  deeper  end,  as  in  the  case  of  a 
fistula  in  ano,  A  rectovesical  or  vesioo- vaginal  fistula  is  a  direct 
communication  between  the  bladder  and  rectum  or  vairiim,  the 
E&UCOUS  membrane  being  directly  continuous.  A  salivary  fistula 
results  from  an  injury  to  Stenann's  duct  after  which  the  saliva  is 
diftotliiged  00  bo  the  skin  instead  of  into  the  mouth.  Some  fistulffi 
are  intentionally  made  to  relieve  the  patient,  e.g^  a  colotomy. 

Treatment. —  A  sinus  should  if  possible  be  dissected  out  and  the 
wound  closed  or  filled  with  gauze.  Failing  this  the  next  best  way 
is  to  slit  it  up  as  completely  as  possible,  well  scrape  the  wall,  treat 
it  freely  with  an  antiseptic,  and  then  dress  firmly  with  gauze  to 
make  it  heal  from  the  bottom*  Less  satisfactory  measures  are : 
to  keep  the  external  opening  patent  by  a  drain-tube,  or  by  a  loop  of 
soft  lead  wire,  or  by  inserting  the  head  of  a  bone  stud  perforated 
thnnmh  the  stem.  Into  I  sinus  maybe  syringed  chloride  of  zinc 
i  I  per  cent.),  nitrate  of  silver  (10  per  cent.),  of  peroxide  of  hydrogen 
which  breaks  up  the  pus  and  escapes  as  froth.  A  probe  dipped  in 
pure  carbolic  acid  may  frequently  be  passed  down,  or  the  sinus  may 
be  cauterised  under  an  anesthetic  by  a  narrow  benzine  cautery  or 
galvann-cautcry  point.  Tf  the  blind  end  of  the  sinus  reaches 
towards  the  skin  at  some  other  point,  and  it  is  impracticable  to  lay 
it  open,  then  a  counter-opeuing  may  be  made  by  cutting  on  tin 
of  a  probe  and  a  drainage-tube  passed  right  through  :  later  the  tube 
is  divided  and  a  short  piece  kept  in  each  end.  But  drainage-tnl » fl 
arc  not  now  so  much  in  favour,  as  the  tracks  in  which  they  lie  are 
very  slow  in  healing. 
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The    treatment   of    the    various    forum    of    fistuhe    is   elsewhere 

(B)  Diffuse  suppuration. — Thwoocuw  in  the  subcutaneous  and 
into rmuscular  connective  tissue,  also  in  organs.     It  may  be  primary* 
nd    m   then    most   often    seen    as   cellulitis,  due  to   streptococcus 
Erp*ip*tn*\  but  may  uwe  by  the  rapid  extension  of  a 
ly  circumscribed  abscess.     In  an  organ  a  number  of  separate 
may  rapidly  fuse  together,  as  seen  in  the  breast,  kidney,  etc. 
When  well  established,  a  condition   very  dangerous  to  life  arises, 
incisions  and  drainage  are  likely  to  he  inefficient.    Hence  removal 
by  amputation  of  1   limb  or  ex- 
ii   of  an   organ  such  as  the 
\  mast  or  k  id  u  e  y  m  ay  be  reo  1 1  i  red  * 
t  Suppuration  on  a  sur- 
face,   mucous     or    serous, — 

(Fig*   9)  is  an   intensification   of 
be    inflammation    of    a   mucous 
nbrane.     The   flow    faun  thr- 
ee, which  in  simple  in  flam- 
on  is  largely  serotifi,  boooouta 
thicker  and   more  ropv   from  the 
admixture  of  mucus,   and    mom 
opaque  From  the  increasing  n  um- 
bo* of  cells  until  the  appearance 
is  that  of  pus,      As  the  diael 
continues,    ft    may  get  a    jL'reen 
H  the  bacillus  pyocyaa- 
Microscopically,  a  marked 
eiud  !   multiplication  of 

leucocytes  is  seen,  which  collect 
1    dense    layer    in    the 
•    ie,    and     then 
passing  tap  between  the  epithelial 

s   reach   the   surface.     At    the   sADM   time  an   active   secretion 

•in   is  going   on   from    the   numerous  goblet   cells,  and  also 

►in    the    racemose    glands.      If    the    inflammation    continues    the 

»itheli;d   oeUs  degenerate  and  their  place  is  taken  by  small  round 

\U  :    thai  the   whole  layer  of  epithelium  may  be  destroyed    and 

into  the  submucous  tissue.      As  the  inflammation 

imI  the  emigration  of  leucocytes  slackens,  active  prolifera- 

i  i uueons  connective-tissue  tending  to 

■nd   flu-   gap  in  the  EailCOUfl  membrane  is  covered   in    from 

aidi*  by  the  epithelium  spreading  over,  the  cells  showing  active 


Ki.-.    tP.  —  Mitto-iniruleiit    inflammation 
L     MmM-jiiia    nil    aurfiit-e.       I,    CUi-i 
•  i  Jh   producing  munis  in  ftXPMa,  Md 
kmMSfim  ptmang  towards  the  wa 
to  Urcniue  pBlSoOs,      S+    LtneKjJ 
Um  Hulitntictmi  tissue       \t   Leucocytes 
from      dilated      vessels, 
S.     Uveoli  of   inuirms  gfatul*   ni 
ling. 


-The  boa]  signs  of  mucopurulent  inflammation  are 
ily  seen  when  near  m   orifice;    the  constitutional  sign*  of  ft*\n 
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exist  sharply  at  first,  then  decline.  The  patient  suffers  chiefly  f 
the  loss  of  function  of  the  involved  track,  or  the  retention  of 
muco-pus.  The  muco-pus  may  be  retained  in  a  mucous  cavity,  s 
as  the  maxillary  antrum,  the  frontal  sinuses  or  the  middle  < 
forming  an  empyema,  and  be  followed  by  complications  from  ext 
sion  to  the  bone.  Or  it  may  spread  along  a  mucous  tract,  as 
gonorrhoea,  from  the  urethra  backwards.  The  organisms  n 
penetrate  the  mucous  membrane  and  pass  into  the  circulati 
especially  when  the  inflammation  involves  the  throat  or  t 
intestines. 

Causation. — It  is  generally  due  to  infection  by  micro-organist 
but  occasionally  may  result  from  injury,  heat  or  caustics.  T 
organisms  connected  with  muco-purulent  catarrh  are  still  obscu 
e.g.,  in  the  case  of  a  "  common  cold  "  or  "  influenza."  The  strept 
coccus  pyogenes  is  the  cause  of  a  dangerous  (edematous  inflammation 
the  throat,  the  gonococcus  is  especially  well  known  ;  the  staphyl 
coccus  and  pneumococcus  may  both  cause  muco-purulent  inflamm 
tion.  Naso-pharyngeal  muco-purulent  inflammation  follows  on  tl 
specific  fevers,  measles,  scarlet  fever,  either  directly  or  indirect 
through  debility,  etc.  The  various  forms  will  be  described  und« 
their  special  headings. 

The  treatment  involves  the  improvement  of  the  general  healtl 
the  getting  rid  of  the  muco-purulent  secretion,  especially  if  retaine 
in  a  cavity  before  complications  arise,  and  the  topical  application  t 
astringents,  etc. 

(b)  Sero-purulent  inflammation. — Inflammation  on  a  serous  surface 
as  already  mentioned,  involves  an  excessive  formation  of  lympl 
containing  a  variable  degree  of  fibrinogen,  partly  secreted,  partb 
transuded.  The  more  severe  the  inflammation,  the  greater  the  escapt 
of  leucocytes,  which,  breaking  down,  liberate  a  ferment  changing 
the  fibrinogen  into  fibrin.  This  fibrin  adheres  in  part  to  the  serou* 
surface  forming  layers,  whilst  in  the  sub-serous  connective  tissue  rapid 
emigration  of  leucocytes  takes  place,  which  pass  to  the  surface,  and 
largely  destroy  the  serous  lining  and  invade  the  fibrinous  layers.  With 
the  onset  of  suppuration  these  leucocytes  become  pus  corpuscles,  a 
turbid  fluid  taking  the  place  of  the  serous  exudation.  The  character 
of  the  pus  will  vary  according  to  the  amount  of  fibrin  and  serous 
fluid.  The  cause  is  in  all  cases  micro-organisms.  These  may  reach  the 
cavity  from  the  outside,  pyogenic  organisms  entering  a  joint  or  the 
peritoneal  or  pleural  cavity,  through  a  wound.  The  same  organisms, 
or  the  gonococcus  or  the  colon  bacillus,  may  reach  the  peritoneum 
from  the  intestine  or  genito-urinary  tract.  Empyema  thoracis  is 
apparently  set  up  by  many  organisms,  especially  by  the  pneumococcus. 
The  tubercle  bacillus  is  a  great  determinant  of  suppuration  in  joints. 
The  signs  of  sero-purulent  inflammation  are  partly  local,  due  to  dis- 
tension of  a  cavity  with  fluid  ;  and  partly  general,  due  to  absorption 
from  a  large  area.      However,  pus  may  be  retained  in  a  cavity, 
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especially  when  it  follows  a  serous  in  dan  i  mat  ion,  without  showing  any 
marked  const itutioual  influence,  presumably  because  the  lymphatics 
Brotn  the  serous  surface  ho  come  blocked  during  the  stage  of  Bfiroilfl 
iuriamiti.itioti.  The  treat m,nt  consists  in  early  evacuation  and 
drainage;    by    this  means  complications    caused     by    extension    are 

avoided. 

(2.)    Superficial  suppuration,  pustulation,   and  ulceration, 

—In  Mm  tissLii>.  beneath  the  surface,  the  emigrating  leucocytes  and 
rerating- tissue  ceils  which  degenerate  collect  in  the  Bifid  cx.uda- 
it  the  focus  of  the  iuflanimatiou  to  form  an  abscess.  When 
ibseess  is  near  the  surface  the  skin  degenerates  and  the  pus 
escapes  as  a  discharge,  leaving  an  area  corresponding  t<>  the  wall  of 
an  abscess,  an  ulecr.  An  abscess 
may  therefore  be  said  to  be  a 
closed  ulcer,  au  ulcer  an  open 
abscess.  Ulceration  is  distin- 
guished  from  sloughing  and  gan- 
grene in  being  a  molecular  death, 
as  compared  to  the  death  of  visible 
pieces  or  in  mmntHL  But  there  is 
no  sharp  line  of  division.  The 
ulceration    occurring    in    a    true 

1 1 our  or  new  growth  is  a  com- 
bination of  a  degeneration  of  the 
new  growth  connected  with  au 
imjiaired  blood  -  supply,  together 
with  an  inflammatory  infection  of 
the  tumour  by  organisms  from  a 
nkin  or  uuicow  surface. 

\\\  will  take  first  the  naked-eye 
appeanooee  attending  superficial 
*iippur»tion  and  the  formation  of 
i leer.     An  area  of  skin  becomes 
inrlamed,  with  deeper  redness*  more  swelling  and  tenderness  at  the 
centre.     There  the  tissues  feel   indurated,  a  more  or  less   distinct 
swelling   occupying  the  skin  and    subcutaneous  tissue   which  pits 
from  redema.      At  a   spot  in   the  centra  the  corneous  layer  of  the 
mi  is    appears    whitish,    and    is    raised     by    a    fluid    collection 
ili  fcnto  ;i   pustule  (Fig.  10).     The  contents,  according  to   the 
v    be  serous,   slightly  turbid   From  a   few    leucocytes,   or 
whitish    pin    when   then  are   many  ceils.     The  corneous  lay.- 
epidermis    becoming   detached,    an    excoriation    is   formed,   exposing 
the   deeper  layers  of  the  epidermis  and   dermis,  punctated    by  the 
dilated  capillary  loops  in  the  pupilhc.      Supposing  the  process  to  be 
arrested,  aerons  exudation  containing  a  few  degenerating  lemv 
escapes,  while  the  deeper  layers  of  the  epidermis  quickly  proliferate 
And  cover  in  the  raw  surface. 


Fl«<  10,  —  Formation  of  a  pustule, 
] .  Pub  call*  anil  exudation  collecting 
antl  niUintf  the  romeom  layers  of  the 
epidermic  2.  Epiderwk  with  Ltflflft- 
pauifig  apwanli  between  the 
cells.  3.  Diluted  teasel*  in  ih 
epithelial  tiaiuc  from  which  the  teuoo- 
tea  are  escaping. 
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If,  however,  on  the  epidermis  being  detached  the  dermis  appears 
greyish,  blood -stained,  or  greenish,  and  docs  not  show  any  bright 
vascular  points,  the  whole  thickness  of  the  skin  is  in  process  of  destrue 
tion,  and  an  nicer  forms.  The  ulcer  is  at  hrst  covered  with  thick 
u  hil  ish  or  greyish,  or  blood-stained,  sauious  pus,  through  which  there 
appear  brighter  points  or  granulations,  until  the  whole  surface  of 
the  sore  is  covered  in  this  way.  Then  epidermis  begins  10  spread 
from  the  periphery  over  the  surface  as  a  shelving  bluish  margin, 
whilst  the  discharge  gets  leas,  until  the  raw  surface  is  skinned  over 
and  a  scar  is  left  to  mark  the  previous  situation  of  the  ulcer. 

The  pi* nut r  akmtgm  in  ulceration  are  as  follows  {Pig.  II): — The 
blood-vessels  in  the  subcutaneous  tissue  are  first  dilated,  then  at  the 
focus  of  in  flam  mat  i  011  there  is  Stasis,  thrombi  forming  in  the  capillary 
loops  of  the  papilla.-.  Along  with  this  there  is  a  rapid  emigration 
of  poly  nuclear  leucocytes  into  the  surrounding  connective  tissue, 
which  multiply  by  direct  division.  At  the  same  time  the  pathological 
exudation  inn  Urates  the  subcutaneous  tissue,  and  soaks  upwards 

amongst  the  epithelial  cells,  blun  : 
their  outline  ami  tending  to  collect 
and  raise  the  corneous  from 
deeper  layers  of  the  epidermis.  The 
leucocytes  pass  upwards,  at  first  bv 
intercellular  channels  as  long  as  the 
epidermal  cells  are  intact,  and  collect 
in  the  cavity  with  the  fluid  exudation, 
so  as  to  raise  the  epidermis  and  Eorm 
a  pustule.  Then  the  cells  of  the 
epidermis  ami  derm  is  and  connective- tissue  rihrilhe.  swell,  become 
turbid,  and  break  down  into  granular  debris,  and  are  added  to  the 
pus.  Next  there  BtArtfl  in  the  deeper  zone  of  inflammation  the  process 
of  regeneration  (Fig+  II);  proliferation  of  endothelial  cells  of  the  eapil- 
laries  and  lymph  spices  and  of  connective-tissue  cells  takes  place  by 
k;u  yokinesis,  and  a  zone  of  potential  fibroblasts  tends  to  form  and 
arrest  the  extension  of  the  ulceration.  New  capillary  loops  sprout 
upwards  from  the  pre  existing  vessels,  and  aiouud  each  the  fibro- 
blasts arraugc  themselves,  each  loop  and  its  surrounding  group  of 
cells  forming  a  naked-eye  granulation.  Whilst  some  of  these  fibro- 
blasts on  the  surface  degenerate  and  fall  on"  as  pus  cells,  |>o»soned 
by  the  toxins,  the  deeper  oues  are  rapidly  forming  young  fibrous 
tissue,  which  contract*  into  scar  tissue,  thus  diminishing  the  extent 
of  the  surface  to  be  covered  in.  With  the  vascularisation  of  the 
<f  the  ulcer,  the  Malpighiau  layer  of  epidermis  begins  also  to 
rapidly  divide  by  mitosis,  ami  so  to  spread  new  epidermis  over  the 
healthy  g]  on*. 

San  or  ttMlri*. — The  fibrous  tissue  continue*  to  shrink,  leading  to 
I  >M  iteration  q|  the  blood  -vessels  in  the  cicatrix  and  causing  contraction 
and  often  distortion  of  the  surrounding  parts.    Cicatrices  differ  from 


PlO,    1L--Diagr»m    t-t     ult:vrnti»ii. 
Fmj-i nation  of  gmtm  latum 
New      oftpilbnc*     growing     out 
atuougHt     (hi1,   ^iiiul I    round    ceJta 
from  the  old  ivij-illaricx 
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i]   skin   m   that  they  are  devoid  of  sweat-duels,   hair-follicJes, 

sebaceous  glands,  papilla*,  and  lymphatics,  and  being  also  hut  poorly 

supplied   with  nerves  and  having  a  badly- regulated  blood  supply  are 

»pt  to  break  down  on  slight  provocation,  leading  to  a  ro*op6ttifig  of 

Moreover,  owing  to  their  unstable  nature,  they  are  liable  to 

rgocert&h  a  and  become  the  seat  of  ec/ema,  hypertrophy, 

keloid,  epithelioma,  and  warty  excrescences,  and  to  he  attended  with 

Ug,  pain,  and  intense  neundgia. 

Lead  of  thus  healing,  tht   liter  Wia§  tttteufj  the  deeper  iuHatn- 

I  \    lone   become!   that   of    stasis,   the   connective    tissue,  and 

cells  further   degenerate,    any   cells    which    have    proliferated    die, 

-t   the   emigration  aud   duid  exudation   from  the   blood  vessels 

continue. 

When  an  nicer  neither  heals  nor  extends  the  inflammatory 

ume  becomes  occupied   by  dense  scar  tissue,  which  in  contracting 
diminishes  the  blood-supply  to  the  surface,  aud  checks  its  return  by 
hatics  and  veins.      I'll  us   the   granulations   on   the   surface  are 
pale,  » edematous,   congested,  showing  lack  of  arterial  supply  with 
r -  acted  venous  and  Lymphatic  return,  whilst  the  production  of 
fibroblasts  is  equalled  by  their  destruction.    Meanwhile  the  epidermis 
at  the  margin  cannot  spread  over  the  surface,  but  ;dJ  freshly  farmed 
fall  i» ft'  into  the  pus, 
G&wmUian* — Superficial  suppuration,   pustulation,   and   uleeration 
are   practically  always  caused   by   micru-urga-iiLsma.      Chemical 
»tiin.  isilly    perohJoride  of    mercury   and   emtuu-oi],   being 

rubbed  on  the  surface  o!  the  skin  set  up  pustules;  how  far  this 
may  result  frum  direct  iujurt  h\  Thc^e  *ubst4UiMft,  ur  how  far 
\hsj  diminish  r<^i-f;iM,  I  in  the  attack  of  organisms  already  present 
in   the  epidermis,   haii-folJ.  i    ducts  of    the   Bdbfrc 

swoat-glands,    is   doubtful.       Organ  incrift,  Uly    wtjiphvlococci 

existing  as  latent  saprophytes  in  the  above  situations,  may,  as  the 
result   of   anything    lowering    the    vitality    at    i  he    skin,    1" 

■  •.-tic.      This  tendency  is  directly  combated    in   cleaning  and 

_    the  skin  of   a  patient   for  operation.      I'ure   culture 

hylococci  rubbed  into  the  uninjured  skin  easily  -set  up  pustules, 

furuncles,    carbuncles,       Tfc  ■■mat  ion  btly    Impaired 

h   « i  c  r i  loosJ  tubbing,  uise  of  superficial  suppuration, 

is    frequently    illustrated    in    practice,     wherever    hair- follicles    and 

sebaceous  glands  are  numerous,  as  in  the  armpit.     Small  scratches 

and  punctures  of  the  skin  allow  staphylococci,  also  streptococci,  to 

appuratiou  is  partly  due  to  the  activity  of  the 

inoculated  germ,  and  partly  to  the  lack  of  resistance  of  the  patient ; 

the  former  is  shown  when  the  organisms  have  been  derived  from  a 

source  of  virulent  infection,  *.>/.,  a  post-mortem  wound;   the   latter, 

when    a  slight   Scratch    becomes     important   in   a   weakly   patient. 

Superficial  suppuration  and  ulceration  may  be  metastatic  in  origin,  as 

in  the  course  of  smallpox  or  syphilis,  in  which  the  relationship 
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in  particular  organisms  is  still  iu  doubt;  in  others,  the  organisms 
causing  metastases  are  dearly  staphylococci. 

Ptedtttpoting  e&tM,  so  called,  are  all  connected  with  impairment 
nf  nutrition,  local  or  general,  and  diminished  resistance  to  organisms. 
I.  Poor  living,  advancing  age,  overwork,  bad  hygiene.  2.  Definite 
morbid  states  ;  such  as  syphilis  and  tubercle.  3.  Local  disturbance 
of  the  circulation!  as  from  diminished  arterial  supply,  especially 
illustrated  in  the  case  of  bed-sores,  venous  congestion  as  caused  by 
long  standing,  varicose  veins,  or  lymphatic  obstruction,  as  seen  in 
ulcers  of  the  leg, 

Treatment. — The  general  line  of  treatment  of  superficial  suppura- 
tion and  ulceration  may  be  considered  under  the  following  heads ; 

1 .  Preventative, — Cleanliness  and  the  maintenance  of  the  skin  in 
health.      Particular  attention  is  now  paid  to  this  matter — 

(a)  In  preparing  and  cleaning  the  skin  of  a  patient  before  opera- 
tion, or  tn  dressing  a  wound,  so  as  to  remove  all  organisms  present 
l»oth  on  the  epidermis,  in  concretions  of  sweat  and  dirt  and  hair, 
and  in  the  mouths  of  sebaceous  and  sweat-glands  and  hair- 
follicles  (see   Wounds). 

(>)  In  nursing  patients,  lest  the  slightest  collection  of  sweat  and 
dirt,  rubbing,  or  pressure  may  in  a  feeble  patient  cause  a  Ivedsore 
(see  Bednorts). 

(r)  In  tin-  observance  of  habitual  cleanliness,  where  this  is  apt  to 
be  neglected  as  regards  the  hairy  scalp,  beard,  nape  of  the  neck, 
armpit,  groin,  genital  and  anal  folds  of  akin,  and  on  the  legs,  the 
treatment  of  eczema,  before  it  becomes  well  established. 

2.  The  early  removal  oi  the  epidermis  of  a  pustule,  allowing  the 
escape  of  the  contents  and  the  opportunity  for  the  excoriated  surface 
t  -  *  become  recovered  by  epidermis,  so  leaving  no  murk  or  scar, 
especially   illustrated  in  the  early   treatment  of  smallpox  pustules. 

\  ii in II  iih  ision  is  made  into  a  pustule,  the  pus  washed  out,  mil 
whilst  the  epidermis  is  lifted  by  a  probe,  some  iodoform  is 
dusted  in, 

3.  The  whole  thickness  of  the  skin  being  threatened  or  air- 
destroyed,  the  pus  and  degenerating  tissues  should  be  scraped 
a  way ,  and  tin*  organisms  killed  by  antiseptics ;  the  ulceration  is  thus 
prevented  from  extending,  and  the  proliferation  of  connective-tissue 
and  endothelial  cells  promoted.  Capillary  loops  rapidly  spring  up, 
and  arc  followed  by  the  covering  of  the  vascular  surface  with 
epidermiv.  The  greater  the  tendency  to  spread,  the  more  the  need 
for  active  antiseptic  treatment  and  scraping.  By  early  treatment 
the  teiuiriii  v  to  I  chronic  ulceration  is  prevented;  see,  e.^.,  BoiU  and 
(    nhuncUw. 

4.  A  chronic  ulcer  existing,  the  object  of  treatment  is  to  obtain 
a  vascular  surface,   by  scraping  down  to  and   through  the  fibrous 

HQ  until  a  vascular  zone  is  reached,  when  by  suitable  dressing  a 
surface  covered  by  vascular  granulation  is  obtained. 
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5.  If  the  raw  surface  is  great,  the  epidermis  cannot  spread  over 
rapidly,  so  that  a  chronic  ulcer  is  in  danger  of  developing,  or  if  it 
ultimately  can  do  so,  marked  contraction  and  scarring,  liable  to 
complications,  result.  In  such  cases  skin-grafting  is  indicated  as 
soon  as  there  is  a  healthy  vascularised  surface  (see  p.  39). 


Ulcers. 

An  ulcer  is  the  term  applied  to  an  open  sore  produced  by  a  loss  of 
substance  of  the  free  surface  of  the  skin  or  mucous  membrane  in  the 
process  of  ulceration,  or  of  ulceration  and  gangrene  combined.  The 
term,  moreover,  is  sometimes  extended  to  any  open  granulating 
wound  the  result  of  an  injury  or  operation. 

Varieties  of  ulcers. — The  various  names  given  to  ulcers  are 
derived  either  from  their  local  conditions  and  surroundings  or  from 
their  specific  cause.  The  characters  of  the  specific  ulcers,  however, 
often  become  obscured  by  accidental  local  conditions,  and  these 
latter  again  are  constantly  changing  from  day  to  day,  so  that  an 
ulcer  which  at  one  time  would  be  called  callous  may  at  another  be 
in  a  sloughing  state.  The  following  are  examples  of  the  chief  types 
of  ulcers,  but  in  practice  many  minor  shades  of  difference  in  the 
local  appearances  are  met  with,  so  that  it  may  be  difficult  or  impos- 
sible to  assign  a  given  ulcer  to  a  particular  type. 

The  simple,  healthy,  or  healing  ulcer. — The  edges  are  smooth 
and  shelving,  and  extend  in  the  form  of  a  bluish-white  film  over  the 
marginal  granulations.  The  base  is  level  or  nearly  so,  and  covered 
with  healthy  granulations.  The  discharge  is  inodorous  pus,  or  if  the 
ulcer  is  dressed  antiseptically,  and  all  irritation  avoided,  serum  with 
a  few  pus  corpuscles.  The  surrounding  skin  is  healthy.  This 
is  the  type  that  all  ulcers  assume  when  healing.  Treatment. — Rest 
and  protection  by  porous,  unirritating  antiseptic  dressing.  When 
large,  cicatrisation  may  be  promoted  by  skin-grafting. 

The  exuberant  or  fungous  ulcer  is  generally  due  to  obstructed 
venous  return  from  the  granulations,  the  result  of  undue  contraction 
of  surrounding  tissues,  as  seen,  for  example,  after  a  burn.  The  edges 
are  healthy,  but  the  granulations  rise  up  above  the  surface,  and  are 
turgid,  dark  red,  redundant,  and  readily  bleed.  The  discharge  is 
purulent.  Treatment. — Solid  nitrate  of  silver  or  sulphate  of  copper 
should  be  rubbed  over  the  granulations  until  they  are  reduced  to 
healthy  proportions. 

The  edematous  or  weak  ulcer  generally  occurs  in  connection  with 
tul>erculous  bones  or  joints,  but  any  ulcer  may  become  cedematous 
if  healing  is  delayed  by  the  too, long  use  of  emollient  applications 
The  edges  and  surroundings  are  generally  healthy ;  and  the  graun- 
lutions  are  upraised,  flabby,  bulbous,  semi-translucent,  gelatinous, 
and  friable.     The  discharge  is  profuse  and  watery.     Treatment  ■  — 

w.  i> 
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Removal   of    ihe    cause    where    possible ;     uniform    pressure :    and 
application  of  lotions  of  nitrate  of  silver  or  chloride  of  rims,  or  like 
AAtringenta.     When  tire  ulcer  is  tuberculous  the  granulations  should 
i  ay. 
The  mfiamma  ktftaimed  nicer, — These  tt-rms  are  applied  to 

ulcers  in  which  the  inflammatory  phenomena  are  the  looit 

ire,      The  inflammation   may  depend  on  some    constitutional 
rbance  consequent  upon  alcoholism,  poor  living,  and  the  like; 
or  it  may  be  1 1 1 ^j  result  of  local  irritation  applied  to  any  nicer,  v 

OUfl  character.        For  the   purpose  of  distinction,    the 

term  "inflammatory"  is  applied  to  the  former  condition,  whilst  the 

term  ''inflamed"  is*  generally  restricted  to  ulcers  of  the  latter  class. 

Inflammatory  nloera  have  generally  an  irregular  shape,  the  edges  are 

I  and  shreddy,  or  abrupt  or  aharp-cul  ;  the  surrounding  skin  is 

ud  fedem&tOUB,  nu]  the  base  Mad  of  granulations,  dry.  livid  red, 

irered  with  a  serous  or  lanioue   discharge  mixed  with  tissue 
debris,  and  if  the  inflammation  is  very  acute,  v\ith  yellow  doughs, 
When   inflammation   attacks  a   previously  granulating   ulcer,   the 
gr&nulationfi  become  florid  and  swollen,  and  generally  slough,  whilst 
Lrrounding  parts  present  the  ordinary  inflammatory  phenoim  n.e 
The  treatment  should  consist  ol  rest,  the  elevation  of  the  part,  the 
removal   of  all  local  irritation  and  septic  contamination,  the  applica- 
t  ion  <d  warm  fomentations  of  borie  acid,  attention  to  the  const  itur 
i  regulation  of  the  bowels, 
Th*    demffkin  This    )s   merely    a  severer  degree   of   tie 

former,  «nd  it  differs  from  it  in  that  the  inflammatory  process  is  more 
use  and  of  a  spreading  character.    It  is  often  met  w  i 1 1 1  m  con- 
nection  with   venereal    disease,   especially   when    mercury   has  been 
q  to  esocaa,       The  mien  HOT  at  wurk  in  this  and  the  next 

form  of  ulcer  are  probably  only  the  ordinary  pyogenic  micrococci 
found  in  all  ulcere,  but  here  acting  with  greater  intensity  in  a 
ited  eonBtitattkftti  The  ulcer  spreads  with  great  rapidity,  the 
edges  are  undermined,  inverted,  and  dusky  red,  and  tie  bed 
covered  by  an  uh  grey  or  bkek  slough.  There  is  commonly  D 
pain  and  severe  constitutional  fever.  The  t  refitment  is  similar  to 
that  *d  the  inflamed  variety,  Antiseptics  should  be  freely  used  if 
the  nicer  is  ftml,  and  opium  given  if  there  is  much  pain.  When  due 
to  syphilis,  mercuxy  and  iodides  should  be  used  cautiously,  and  be 
altogether  withheld  on  the  first  sign  of  mercurial  ism. 

J%  pkagedi  ate  utet  r  <  firing  t<>  the  antiseptic  treatment  of  wounds 
and  the  better  sanitary  care  of  patient*  collected  together  in  hospitals, 
the  phagedenic  ulcer  is  rar  erea  in  fu  time  (see  ffm 

rm*).  It  now  generally  arises  in  connection  with  venereal 
sores,  probably  by  direet  inoculation,  and  in  chronic  ulcers  of  the 
leg  from  TH-L-deel,  Its  special  ebaraeteriwties  are  due  probably  to  it 
mixed  infection  of  pyogenic  organisms,  and  of  ■  special  gae-lornring 
baeillcu  (»ee  p.  111).  «  ol  the  ulcer  are  irregular,  swollen, 
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and  undermined,  and  the  skin  around  is  of  a  dark  purplish,  or  dusky 
red  colour.  The  surface  shows  no  granulations,  but  is  covered  with 
foul,  greenish,  pulpy  sloughs,  beneath  which  the  connective  tissue 
is  greyish,  infiltrated  with  pus,  and  discharging  a  dark,  blood-stained 
ichorous  fluid.  When  there  is  a  rapid  extension,  both  superficially 
and  towards  the  depth,  it  is  spoken  of  as  Sloughing  phagedena. 
The  sloughing  may  occur  with  fearful  rapidity,  destroying  the  penis, 
vulva,  and  penetrating  to  the  rectum  or  bladder,  or  extend  rapidly 
round  the  leg  and  down  to  the  bone  with  severe  fever  of  the  asthenic 
or  typhoid  type.  Treatment. — The  patient  must  be  at  once  placed 
under  an  aneesthetic,  and  all  the  sloughs  cut  and  scraped  away  until 
vascular  tissue  is  reached.  Then  caustics,  the  cautery,  or  strong  anti- 
septics are  applied.  One  of  us  (Walsham)  prefers  fuming  nitric  acid 
as  being  most  efficacious  and  radical  ;  the  remaining  acid  can  be 
neutralised  by  carbonate  of  soda.  Others  employ  pastes  of  arsenic, 
chloride  of  zinc,  or  caustic  potash  ;  others,  again,  prefer  the  cautery,  as 
its  use  can  be  more  exactly  regulated.  The  pain  which  follows  must 
be  relieved  by  opium.  Pure  carbolic  acid,  or  perchloride  of  mercury 
(1  in  500  of  spirit),  well  rubbed  in,  then  all  swilled  away  with  water, 
acts  most  efficaciously.  The  \ise  of  pure  carbolic  acid  is  now  very 
general,  for  it  is  followed  by  so  very  little  pain  that  no  opium  is 
needed,  and  is  thus  applicable  when  the  kidneys  are  not  sound. 
The  dressings  may  consist  of  iodoform  powder  and  gauze,  of  sterilised 
gauze  wrung  out  of  1  per  cent,  permanganate  of  potash ;  or  continuous 
irrigation,  or  baths  containing  the  permanganate  may  be  adopted. 
Internally,  a  nourishing  diet  and  stimulants  are  indicated.  Mercury, 
also  iodide  of  potassium,  must  be  stopped  or  only  a  very  little  given, 
(jood  ventilation  is  required,  and  to  reduce  the  odour,  a  steam  spray 
of  eucalyptus,  etc.,  may  be  kept  going. 

Th*  chronic,  callous,  or  indolent  ulcer. — This  condition  of  an  ulcer 
is  the  result  of  continued  irritation  and  neglect,  in  consequence  of 
which  the  edges  become  infiltrated  with  inflammatory  material, 
which  impedes  the  circulation  and  prevents  healing.  It  is  very 
common  in  the  lower  third  of  the  leg  in  the  poorer  classes.  The 
edges  are  smooth,  white,  callous,  rounded,  steep,  and  quite  insensi- 
tive when  touched.  The  skin  around  is  generally  congested  or 
eczematous.  The  base  is  covered  with  a  thin  sanious  discharge, 
whilst  there  are  either  no  granulations,  or  such  as  are  present  are 
small,  flabby,  pale,  and  ill-formed.  These  ulcers  often  exist  for 
years,  and  are  usually  attended  with  but  little  pain,  and  though 
they  are  at  times  small,  at  other  times  they  extend  nearly  round  the 
leg.  They  are  often  adherent  to  the  fascia,  periosteum,  or  bone. 
Old  callous  ulcers,  when  subjected  to  continued  irritation,  are  apt, 
as  age  advances,  to  become  epitheliomatous.  Treatment. — The 
callous  edges  should  at  first  be  softened  by  emollient  dressings,  and 
uniform  pressure  subsequently  applied  by  a  Martin's  bandage,  by 
strapping  and  a  bandage,  or  by  Unna's  dressing.     The  strapping 

d  2 
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plaster,  cut  into  strips  one  inch  and  a  half  wide,  should  be  evenly 
applied,  and  cvtend  two  inches  below  and  a  like  distance  above  the 
ulcer.  Holes  should  bo  cut  in  the  strapping  opposite  the  ulcer  to 
allow  of  the  escape  of  tfae  diechatge.  Over  the  strapping  a  bandage 
should  be  applied  from  the  foot  to  the  knee.  The  bandage  should 
be  changed  daiiy  j  the  strapping  oooe  or  twice  a  week,  Iodoform 
or  some  other  antiseptic  powder  should  be  sprinkled  on  the  Qloer 
beneath  the  strapping.  Tunas  paste  (oxide  of  srinc  10  ] 
gelatine  15  parts,  glycerine  30  parts,  and  water  15  parts)  may  be 
applied  a*  follows  : — The  limb  is  bandaged  with  carbolic  gauze  from 
b068  tC  knee,  '-.u-i-ring  in  the  nicer.      A  layer  of  the  tucked  pa 

•  i]  fp]  .i'l.  allowed  to  dry,  and  the  pmress  repeated.  The 
contraction  of  the  paste  exercises  uniform  pressure  on  the  uleer,  also 
Oil  t  he  limb  aliove  and  below.  When  the  ulcer  is  very  large  it  may  he 
i»*d  down  to  vascular  tifiBUe,  and  treated  by  skin*gruftmg \  when 
it  extends  quite  round  the  leg  or  shows  signs  of  brooming  cpithelio- 
rnatnus  (imputation  m  called  for. 

The  tttr&oM,  kam&rrk&gie,  tmd  eczematau*  ulcrr. — -These  terms  are 
applied  to  any  ulcer,  whatever  its  other  characters,  when  associated 
reapeotively  with  a  varicose  state  of  the  reinfl  or  an  •  - /,  niatotis 
condition  of  the  skin.  Both  conditions  frequently  occur  together, 
and  are  described  under  Varicose  Vein*,  If  there  is  a  bleeding  point, 
it  should  be  made  the  centre  of  a  crueial  incision. 

Tfu  writabU  Of  painful  ulcer. — Though  any  uleer  may  1»(  irri- 
table  or  painful,  the  above  terms  arc  generally  restricted  bo  a  small 
painful  ulcer  of  the  anus  (see  Dma*t*  of  Reef  am),  and  i 
small ,  superficial,  generally  congested  ulcer,  commonly  situated 
about  the  ankle,  and  occurring  chiefly  in  women  beyond  middle 
life.  The  pain  is  often  intense,  and  is  generally  believed  to  depend 
ujK.»ii  the  iuvolveuu-mr  of  the  nerve  endings.  Vrmtonent.  —  Tlie 
impi'MirriH -nt  of  tlie  general  health,  small  doses  of  opium,  and 
cautoriaaUOD  with  nitrate  of  silver  will  often  suffice  to  cure  the 
uloor,  In  in  vet  era  te  oases  an  attempt  may  be  made  to  divide  the 
nerve- twigs  BjbcutAoeoualy,  after  the  tnanner  of  Hilton,  by  passing 
a  tenotome  beneath,  or  the  ulcer  may  be  dissected  out. 

7\t&emdotu  nlrern  are  gem-rally  dll«  to  the  breaking  down  of 
enlarged  tuhereulous  lymphatic  glands,  the  bursting  of  subeuhincous 
tuberculous  abscesses,  or  the  ulceration  of  tuberculous  or  so-called 
strumous  nodules.  They  are  generally  nmltiple  and  often  conflue&t, 
forming  an  irregular  indolent  ^rc.     The  edges  are  pale,  bluiak-plok, 

thin,  and  undermined.  The  granulations  are  pale,  cedeiuatoua, 
lirotnuling,  and  readily  bleed  when  touched     The  dieebftrge  is  thin, 

yellowish -green  attd  scanty.  Enlarged  glands  and  eicanin «  of 
ffiimet  ulcers  are  frequently  present  hi  the  near  neighbourhood, 
Thr  are  generally  raised,  pale   pink   or  white,  whilst   the 

skin  is  often  puekered-in  around  them.    Treatment, — (Constitutionally 
eJe.      Locally  the  sore  should  be  destroyed  by  paring 
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away  the  edges  and  scraping  the  base  with  a  Volkmann's  spoon.  The 
cicatrices  may  sometimes  be  with  advantage  excised,  so  as  to  replace 
them  by  a  linear  scar.  If  there  is  a  tendency  to  keloid,  this  should 
not  be  done,  but  belladonna  or  mercury  ointment  applied.  If 
the  scar  is  depressed,  a  tenotome  may  be  passed  subcutaneously 
beneath  it. 

Syphilitic  ulcers. — Primary  ulcers  or  chancres  are  described 
under  Syphilis.  Those  occurring  in  the  course  of  constitutional 
syphilis  may  be  divided  into  the  superficial  and  deep,  (a)  The 
superficial  occur  in  the  course  of  pustular  and  tubercular  syph Hides, 
and  are  often  associated  with  patches  of  these  eruptious  on  other 
parts  of  the  body.  They  are  usually  circular  or  crescentic  in  shape, 
spreading  by  their  convex  margin,  and  healing  by  their  concave. 
Their  edges  are  sharp-cut  and  often  surrounded  by  an  areola  of 
dusky  redness ;  their  base  is  but  slightly  depressed,  and  of  a  dark 
red  colour,  and  is  often  covered  by  a  yellow  slough  or  a  rupial  or 
ecthymatous  scab.  Several  of  these  ulcers  frequently  coalesce, 
giving  rise  to  a  serpiginous  or  annular  form  of  ulceration,  which  is 
very  characteristic  of  syphilis,  (b)  The  deep  are  due  to  the  breaking 
down  of  gummata.  They  are  circular  or  oval  in  shape  ;  their  edges 
are  steep,  sharp-cut,  slightly  scooped' out,  and  of  a  dull  red  colour ; 
and  their  base  is  depressed  and  covered  with  a  yellow  wet-wash- 
leather-like  slough  and  the  debris  of  breaking-down  tissue.  They 
leave  slightly  depressed,  white  cicatrices,  often  surrounded  with 
pigmentation.  Treatment. — Constitutionally,  iodide  of  potassium 
should  be  given  in  full  doses,  combined  in  obstinate  cases  with  small 
doses  of  mercury ;  whilst  locally  a  boric-acid  fomentation  may  be 
applied  till  the  slough  has  separated,  and  then  black-wash,  iodoform, 
or  the  red  oxide  of  mercury  ointment. 

(/on ft/  ulcers  are  such  as  are  met  with  over  gouty  parts.  They 
are  small  and  superficial,  and  the  discharge  as  it  dries  leaves  a 
chalk -like  deposit  of  urate  of  soda  on  the  surface  of  the  ulcer.  The 
treatment  is  that  for  gout.  Locally  they  should  not  be  scraped  or 
irritated,  but  an  ointment  of  lead  and  opium  applied. 

The  scorbutic  ulcer. — Should  an  ulcer  exist  in  a  person  affected 
with  scurvy  the  granulations  become  prominent,  and  of  a  dusky 
purple  colour,  and  its  surface  becomes  covered  by  a  spongy,  dark- 
coloured,  strongly-adherent  foetid  crust,  the  removal  of  which  is 
attended  with  free  bleeding,  and  is  followed  by  the  rapid  repro- 
duction of  the  same  material.     The  treatment  is  that  for  scurvy. 

Jfalit/nant,  rot  lent,  carcinomatous,  ami  sarcomatous  ulcers  will  be 
found  described  in  the  sections  on  Lupus,  Tumours,  etc. 

Bedsores. —  Decubitus. — An  ulceration  is  very  liable  to  take 
place  in  weakly  bedridden  patients  owing  to  pressure  and  the 
irritation  of  sweat  and  dirt.  The  more  helpless  the  patient  the 
more  liable  he  is  to  bedsores,  and  especially  when  he  is  paralysed, 
delirious  or  insane.     They  occur  on  the  sacrum  and  buttocks  whilst 
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lying  on  the  back,  over  the  great  trochanter  when  lying  on  the  side, 
higher  up  on  the  back  when  the  spine  is  curved,  or  there  is  a  hollow 
or  ridge  in  the  bid  They  form  on  the  anterior  iliac  spine,  the  bent 
knee,  and  the  dorsum  of  the  foot  from  weight  of  the  bed-clothes ; 
and  on  the  olecranon  in  bronchi  tic  patients  who  rest  on  their  elbows 
t*»  tix  the  humeri  wo  M  to  allow  the  pectorals  to  expand  the  thorax. 
The  occiput  may  become  the  seat  of  an  ulcer  in  a  rickety,  neglected 
child  whose  head  sweats,  from  resting  on  a  hard  mattress.  Soti 
easily  set  up  by  the  pressure  of  splints  on  the  point  of  the  lnvi, 
the  malleoli,  sides  of  the  knee  or  elbow,  or  where  the  end  of  a  splint 
<utn  into  the  patient's  buttock,  fork  or  armpit, 

9  are  prevented  by  efficient  nursing,  but  it  is  the  duty 
of  the  medical  man  to  supervise,  to  see  that  the  nurse  is  properly 
supplied  with  necessaries,  is  not  over  work  ed,  and  has  assistance  in 
turning  heavy  patients  ;  also  splints  must  be  constantly  attended 
to,  and  the  surgical  measures  modified  to  suit  the  circumstances. 
Although  sometimes  most  difficult  to  prevent,  yet  no  bedsore  oan 
be  looked  upon  as  inevitable.  Hospitals  for  paralysis,  infirmaries 
mid  asylums,  by  improvements  in  nursing  have  rendered  it  quite 
exceptional  for  a  serious  bedsore  to  arise  there. 

The  bed  must  be  made  with  a  firm,  smooth  mattress;  the  under 
sheet  and  blanket  must  be  changed  before  they  are  saturated  with 
Ripest*  The  draw-sheet  is  spread  without  creases.  Foreign  bodies 
such  as  bread-crumbs,  etc.,  are  swept  away.  The  chief  preventative 
measure  is  the  frequent  washing  of  nil  spots,  subjected  to  pressure 
and  friction,  with  hot  water,  soap  and  flannel  or  sponge,  swill  in- 
clean,  and  completely  drying  with  a  smooth,  warmed  toweL  Most 
weakly  patients  require  this  once  or  twice  a  day,  and  some  much 
ofteucr,  every  three  hours  or  so.  Escess  of  dirt  or  sweat  is  dissolved 
first  of  all  by  turpentine  or  ether.  Lotions  of  lead,  zinc,  silver  or 
il  must  be  viewed  as  supplements  to  the  hot  soap  and  water, 
not  as  substitutes* 

I  fine,  faces,  and  wmnid-discharges  must  be  prevented  from 
soiling  the  patient  and  bis  bed,  Trine  can  be  received  int..  a 
flask-shaped  bottle  in  the  ease  of  a  man,  or  into  a  large  test  tube  in  the 
ease  of  a  small  boy  ;  incontinence  is  clucked  bj  frequent  irrijLTutioii 
and  eathetensm,  or  by  tying  hi  a  catheter.  Trine  coutinn.dly 
escaping  from  the  perineum  or  from  a  woman  should  be  received 
into  a  pad  of  wool  or  moss,  whuh  is  changed  before  saturation. 
Ftcees  arc  collected  in  a  bed -pan  or  on  a  pad,  the  bowels  being 
regulated  by  aperients  and  enen. 

Patients  require  to  be  frequently  turned,  youngr  people  can  be 
U'{>\  prone.  rillmvs,  air-cushions,  water-beds,  and  in  children 
immersion  in  a  bath,  are  means  of  relieving  pressure. 

Signt  of  tkrt&Un#d  bedtOtt**  The  skin  loses  its  proper  colour; 
it  remains  u  dead  white,  ur  it  is  dusky  red,  and  the  redness  does  not 
di-.ipjM  ir  cm   pressure  ;  the  skin   feels  indurated,  u_deiii;ilous.      The 
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epidermis  becomes  raised  as  in  a  blister,  or  there  are  several  points 
where  pustules  are  forming.  The  epidermis  becomes  detached, 
forming  an  excoriation,  exposing  the  papilla).  With  proper  care 
an  actual  ulceration  can  still  be  prevented.  Failing  this,  the  skin 
sloughs  and  an  ulcer  forms,  which  may  be  classified  under  one  of 
the  foregoing  heads.  A  sloughing,  gangrenous  ulcer  may  rapidly 
extend,  expose  bone,  and  spread  to  the  spinal  cord,  when  the  patient 
dies  of  septic  spinal  meningitis. 

When  simply  an  excoriation,  active  preventative  measures  are 
taken  and  some  boric-acid  ointment  is  applied  and  frequently  changed. 
When  an  ulcer  has  formed,  the  gangrenous  skin  is  raised  and 
iodoform  gauze  slipped  underneath.  Sloughing  is  arrested  by  scraping 
and  the  application  of  pure  carbolic  acid  under  an  anaesthetic. 
When  healthy  granulations  have  covered  the  area,  epidermal  grafts 
may  be  applied. 

Skin-grafting. — (a)  Grafting  of  epidermis. — Thiersch's  method. — 
The  ulcer  having  been  brought  into  a  healthy  condition,  excessive 
granulations  are  scraped  off,  all  traces  of  antiseptics  are  washed  away 
with  boiled  salt  solution,  and  the  surface  pressed  with  a  hot  sponge 
until  oozing  has  stopped.  The  skin  of  the  patient's  arm  or  thigh 
has  been  previously  prepared,  all  antiseptics  being  likewise  washed  away. 
Then,  under  anaesthesia,  the  skin  is  made  tense  both  longitudinally 
and  transversely,  and  with  a  broad  sharp  razor,  well  wetted  with 
salt  solution,  a  shaving  of  epidermis  is  cut  by  drawing  movements 
so  that  the  section  folds  upon  the  upper  surface  of  the  knife.  The 
section  should  be  just  through  the  tips  of  the  papilla),  as  seen  by 
their  bleeding  points,  and  should  not  go  deep  enough  to  enter  the 
subcutaneous  tissue.  The  section  is  then  carried  to  the  ulcer  on  the 
razor,  one  end  of  the  strip  held  down  to  the  skin  by  a  probe  whilst 
the  razor  is  drawn  back,  so  that  the  folded  section  now  spreads  over 
on  the  \ilcer  and  is  then  smoothed  out.  Air  bubbles  are  got  rid  of 
by  a  pipette,  and  the  whole  gently  pressed  down  upon  the  surface. 
Some  float  the  grafts  out  in  salt  solution,  and  then  take  them  up  on 
a  large  section  lifter.  The  grafts  should  be  large  enough  to  well  overlap 
the  margins,  as  they  will  retract  a  little.  Strips  of  green  protective 
and  then  an  open-meshed  bandage  is  applied,  and  changed  in  a  day 
or  two,  the  meshes  of  the  innermost  layer  of  bandages  being  syringed 
through.  After  four  to  six  days,  all  the  dressing  is  changed  and  a 
lanoline  ointment  applied.  The  corneous  layers  become  detached 
from  the  grafts,  the  Malpighian  layers  remaining  as  a  transparent 
film  which  gradually  thickens.  The  result  is  a  non-indurated, 
supple  scar,  not  liable  to  eczema  or  contraction.  Such  grafts  may 
opportunely  be  obtained  from  a  limb  which  has  to  be  amputated  ; 
they  may  be  spread  out  between  layers  of  damp  sterilised  gauze  and 
so  be  kept  viable  for  some  days,  even  as  long  as  three  weeks.  The 
one  thing  to  avoid  is  the  contact  of  the  grafts  with  antiseptics  such 
as  carbolic  acid  or  perchloride  of  mercury. 
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The  surface  from  which  the  graft  is  shaved  requires  to  be  treated 
like  a  superficial  burn. 

The  same  method  may  be  Lilted  with  less  certainty  for  grafting 
fresh  raw  surfaces  .after  much  skin  Ills  h  but  the  surface  is 

not  mo  uniform,  ami  blood  is  apt  to  (MM  out  and  raise  the  graft 
Generally,  it  is  better  in  such  a  ease  to  apply  iodoform  gauze  until 
the  surface  shows  granulation^,  and  then  graft  secondarily, 

.tt'tut.f  >>f  $kin* — Owing  to  the  success  attending  the  use  of 
epidermis,  skin  now  so  much  used.     The  graft  may  be  raised 

from  some  loose  area,  which  can  afterwards  be  sutured,  or  it  may  be 
taken  from  an  amputated  leg,  or  from  the  prepuce  removal  by 
eirciiincisiom  The  chief  thing  to  attend  to  is  that  no  subcutaneous 
fat  remains  on  the  under  surface  of  the  graft.  Frog  skin,  l hat 
from  the  pi u eked  breast,  of  a  chicken,  or  the  skin  of  a  rabbi i  \.*r  do«j 
ih  used, 

(r)  J'f^shr  oj»  frttittttA, — These  will  be  alluded  to  in  connection  with 
tin  nose,  breast,  etc.  When  the  skin  is  raised  from  the  underlying 
subcutaneous  tissue  it  becomes  much  more  extensile  and  may  thus 
lie  stretched  over  a  larger  area,  or  a  flap  may  be  twisted  round  still 

E  remaining  attached  tit  one  part,  which  may  be  divided  when  the 
flap  has  become  adherent.      In  this   way  the  nose  may   be  covered 
with  a  flap  of  skin  from  the  forehead  or  from  the  arm. 
! 


GANGRENE. 


Gangrene  is  a  term  specially  applicable  to  an  eating  sore,  such  as 
phagedena,  or  hospital  gangrene,and  is  now  the  general  term  for  partial 
death  of  tissues,  especially  of  the  limbs,  The  changes  which  end  in  the 
death  of  tissue  are  spoken  of  as  *phrurhttwn  or  mortification  8fa*ffk* 
imj  in  the  process  of  separation  and  casting  off  of  the  dead  tissue  (the 
fag  or  tfough)*  The  distinction  of  traumatic  from  other  forms  of 
gangrene  is  of  no  grail  importance  :  <>ul  v  when  the  gangrene  is  a  direct 
result  of  the  injury,  the  circulation  being  arrested  by  a  mechanical 
crushing,  can  it  be  termed  such.  In  many  of  the  so-culled  cases 
of  traumatic  gangrene  the  actual  injury  is  but  slight,  the  gangr<  ne 
resulting  from  septic  inoculation,  or  in  other  cases  from  pre-existing 
p I 1 1  h o ! ogiea  1  eh anges.  The  t erm s  idioj ta  t A  ic  0 r  s/ to n  h i  >? ei * i/*,  as  opposed 
to  trrtuj/tftttr  fjtinftrenr,  are  also  unsuitable  terms  as  the  diseased  con- 
ditions inducing  gangrene  are  now  better  known.  The  division 
ind  m'tixt  tfiinproif  is  largely  accidental,  according  as  the 
arterial  or  the  venous  circulation  is  chiefly  obstructed,  and  the  limb 
is  maintained  in  dry  or  in  moist  surroundings. 

Mortification    or    sphacelation.— General    outline   of   the 

process  of  gangrene. — The  dead  part  in  dry  <jmigrenr  exhibits  the 

sume  changes  as  are  seen  after  death  in  the  body  generally  :  the  skin 

ues  absolutely  cold,  white,  or  marbled  by  stagnant  blood  in  ibe 

surface  vein*  ;  rigor  mortis  may  appear  for  a  short  while  ;  the  limb  i> 
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bloodless  when  cut  into.  Then  the  bloodless  limb  in  dry  surroundings 
mummifies ;  the  colour  of  the  skin  deepens  to  an  olive,  next  to  a  blackish 
brown  ;  it  is  homy  and  rings  when  struck ;  the  muscles  beneath  arc 
reddish  and  the  whole  has  a  musty  odour.  There  is  practically  no 
at>sorptiou  from  this  dead  part  except  during  the  stages  before  the 
complete  cessation  of  the  circulation. 

In  moist  yangrene  the  limb  has  been  previously  distended  with 
venous  blood  ;  has  been  inflamed,  hot,  red,  painful,  a  peculiar  burning 
pain  being  felt  just  before  the  cessation  of  all  circulation.  Then  the 
limb  ceases  to  be  painful  and  becomes  cold,  and  putrefaction,  such 
as  occurs  in  a  moist  medium,  sets  in.  The  haemoglobin  of  the  red 
blood  corpuscles  diffuses  and  gives  the  limb  a  dusky  red  or  brown 
colour,  which  changes  gradually  to  green.  A  foul  odour  of  decom- 
position is  perceived,  swarms  of  organisms  appear ;  the  cuticle  is 
slimy  and  easily  separates ;  the  dermis  beneath  is  greenish  and  is 
soon  detached  with  the  least  touch ;  beneath  are  seen  the  muscles 
liquefying,  the  connective  tissues  blending  into  tough  sloughs  and 
exposing  the  bone.  The  products  which  can  be  absorbed,  especially 
when  the  stage  of  dying  is  slow  and  continuous,  as  in  spreading 
gangrene,  are  those  of  putrefaction,  poisonous  nitrogenous  derivatives 
of  albumin,  resembling  precursors  of  urea,  like  the  toxins  and  plant 
alkaloids,  also  irritating  fatty  acids,  and  gases,  hydrogen  sulphide, 
aud  marsh  gas. 

The  line  of  demarcation. — Sloughing. — The  dead  tissue 
separates  by  ulceration  at  the  expense  of  the  living.  At  first  the  line 
of  demarcation  is  ill  defined — in  dry  gangrene  because  there  is  only  a 
feeble  circulation  in  the  living  and  the  putrefaction  in  the  dead  part  is 
slow  ;  in  moist  gaugrene,  because  the  line  round  the  limb  is  irregular 
and  the  gangrene  is  still  spreading  in  places.  In  the  dead  part  there 
is  no  sensation ;  in  the  living  it  is  retained,  or  there  is  hyperesthesia 
or  pain.  The  dead  part  is  cold  and  remains  so  ;  the  living  is  warm  and 
gets  warmer  near  the  gangrenous  zone.  On  indenting  the  dead  part 
with  the  finger  the  colour  is  not  altered ;  the  living  skin  tacomes  paler 
and  recovers  colour  on  withdrawing  the  finger.  When  the  dying  or 
dead  part  is  swollen  it  pits  on  pressure  and  the  pit  remains ;  in 
the  living  the  pitting  disappears  on  taking  oft'  the  finger-pressure. 
The  line  of  demarcation  is  first  shown  by  a  zone  of  inflammatory 
redness  at  the  edge  of  the  living  part,  then  a  line  of  ulceration 
appears,  with  pus  beneath  whitish  epidermis,  and  this  on  being 
removed  exposes  an  irregular  gutter  which  gradually  deepens  ami 
encircles  the  limb. 

In  dry  gangrene  of  a  limb  there  forms  a  cone-shaped  ulcerating 
surface  covered  by  vascular  granulations,  discharging  very  little  pus, 
the  sk in  being  destroyed  highest  up,  then  the  fascia  and  muscles, 
and  lowest  of  all  the  bone,  which  is  finally  eaten  through,  leaving  a 
conical  stump  with  the  bono  projecting.  This  process  of  separation 
may  take  as  long  as  a  year  or  two.     Meanwhile  the  patient  has  much 
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the  same  amount  of  absorption,  and  is  subject  to  the  same  inter- 
current complications  as  from  a  chronic  ulcer  of  the  same  extent. 
Tn  moist  gangrene  there  is  profuse  ulceration  at  the  end  of  the 
living  part,  with  much  septic  absorption ;  pus  tends  to  track 
up  between  the  muscles  and  necrosis  to  spread  up  the  bone. 
Thus,  if  the  limb  is  not  removed  by  amputation,  the  patient  dies 
from  septic  complications  before  the  actual  process  of  separation  has 
gone  very  far.  In  spreading  gangrene  previously  healthy  tissue 
is  being  continuously  invaded  and  fresh  absorption  takes  place, 
rapidly  poisoning  the  patient  by  toxins,  or  inducing  septicaemia  or 
pysemia. 

Causation  of  gangrene. — In  whatever  way  it  takes  place  the 
onset  of  gangrene  is  the  result  of  the  partial  or  complete  failure 
of  the  blood  to  flow  through  the  affected  part.  This  may  be  due  to 
(1)  Impairment  of  the  general  circulation.  (2)  Arterial  obstruction, 
obstruction  of  main  arteries,  small  arteries  or  arterioles.  (3)  Venous 
obstruction,  small  veins  or  main  venous  trunks.  These  three  factors 
are  usually  more  or  less  combined. 

1.  Causes  which  impair  the  general  circulation  (the  so-called 
predisposing  causes  of  gangrene). — Old  age,  feeble  heart's  action  from 
exhaustion,  fatty  degeneration,  results  of  endocarditis,  Bright's  disease, 
diabetes,  anaemia,  especially  acute  anaemia  from  haemorrhage. 

2.  Physical  or  mechanical  causes. — Traumatism. — Crushing  of 
the  whole  or  part  of  a  limb,  bums  and  scalds,  frost-bite,  acids  and 
alkalies,  pressure  as  in  bed  sores,  strangulated  hernia,  or  by  tumours, 
fractures  and  dislocations,  foreign  bodies,  and  in  the  foetus  constric- 
tion by  amniotic  bands,  and  from  the  use  of  tight  bandages  and 
elastic  tourniquets. 

3.  Inflammatory  causes — obstructing,  especially  capillaries  and 
venules,  due  to  organisms — the  pyogenic  organisms,  staphylococci 
or  streptococci,  erysipelas,  puerperal  fever,  the  gas-forming  organisms 
Csee p.  Ill),  bacillus  anthracis,  bacillus  aerogenes  capsulatus (Welch), 
bacillus  coli  communis,  etc.,  seen  in  carbuncle,  phagedena,  noma, 
etc.  Multiple  patches  of  gangrene  appear  on  the  skin,  especially 
in  exhausted  children. 

4.  Obstruction  to  the  main  artery  and  vein  by  ligature,  rupture, 
pressure,  embolism  or  thrombosis.  Anatomical  conditions  may  be 
unfavourable  to  a  collateral  circulation,  as  in  the  case  of  the 
axillary  artery  or  vein,  and  the  common  femoral  artery  and  vein 
(see  Ligature  of  Arteries).  The  collateral  circulation  may  be  anatomi- 
cally good,  yet  be  impaired  by  external  pressure,  or  by  extravasated 
blood,  by  disease  of  small  vessels,  by  inflammation,  by  feeble  circula- 
tion, by  multiple  embolism  or  thrombosis.  As  there  is  no  anastomosis 
between  the  branches  either  of  the  pulmonary  or  of  the  superior 
mesenteric  artery,  gangrene  inevitably  follows  on  their  obstruction, 
and  gangrene  of  the  testis  follows  the  closure  of  both  spermatic 
and  deferential  vessels.     The  embolism  causing  gangrene  is  commonly 
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the  result  of  endocarditis;  the  thrombosis  may  be  general  in  its 
causation  owing  to  the  feeble  circulation,  or  arise  locally  from  disease 
of  the  vessel  wall.  Obstruction  of  the  abdominal  aorta  and  the  iliacs 
may  be  due  to  detachment  of  clot  from  an  aneurysm,  or  follow 
atheroma,  or  be  caused  by  embolism.  It  may  give  rise  to  pre- 
monitory symptoms,  often  symmetrical,  of  intermittent  lameness  and 
paralysis,  the  intermittent  lameness  appearing  after  exertion  with 
cramping  pain,  and  clamminess  of  the  extremities,  which  passes  off 
on  rest,  or  it  may  end  in  paraplegia.  Gangrene  may  suddenly  set 
in  symmetrically  at  the  end  of  any  exhausting  illness.  Gangrene 
from  rupture  of  a  popliteal  aneurysm,  after  or  without  ligature  of 
the  femoral,  is  not  infrequent.  An  embolus  in  the  axillary  or 
brachial  may  cause  dry  gangrene  of  the  arm  below. 

5.  Obstruction  of  smaller  arteries,  especially  those  of  the  leg. — 
Senile  gangrene. — The  tibial  arteries  are  narrowed  by  arterio- 
sclerosis, following  calcareous  and  atheromatous  degeneration, 
thrombi  form  and  gangrene  commences,  especially  in  the  big 
toe.  It  is  a  senile  change  which  occurs  unduly  early,  and  to 
a  marked  degree  especially  in  patients  who  have  suffered  from 
Bright's  disease,  gout,  diabetes,  or  syphilis,  and  is  aggravated  by 
alcohol  in  excess,  also  by  overstrain.  It  occurs  particularly  in  men. 
The  arterial  obstruction  in  the  tibials  may  show  itself  before  the 
onset  of  gangrene,  by  cramping  pain,  numbness,  or  clamminess 
of  the  feet,  alternating  with  heat  and  tingling  and  formications. 
Pulsation  is  absent  or  imperfectly  felt  in  the  dorsalis  pedis  and 
posterior  tibial  arteries  at  the  level  of  the  ankle  joint.  The 
radial  and  temporal  arteries  may  be  found  hard  and  tortuous. 
The  patient  may  be  suffering  from  cardiac  hypertrophy,  high 
pulse  tension,  albuminuria,  diabetes,  or  obesity.  The  gangrene 
generally  starts  in  the  great  toe  beside  the  nail,  in  connection  with 
some  trivial  lesion — a  crust  of  dirt,  a  blister,  a  corn  shaved  off  too 
deeply,  an  in-growing  toe-nail,  a  bruise  from  the  toe  being  stepped 
on,  or  a  nail  projecting  from  the  sole  of  the  boot.  A  dry  dusky 
patch  forms  on  the  toe  which  becomes  slightly  swollen,  red,  and 
trdematous.  The  scab  may  fall  off,  and  a  chronic  unhealthy  ulcer 
deepen  to  the  bone,  and  set  up  necrosis,  or  dry  gangrene  spreads 
to  the  foot  and  leg,  not  continuously,  but  intermittently,  a  line 
of  demarcation  forming  imperfectly  at  each  stage  in  the  progress. 
Less  often  in  cases  markedly  affected  by  the  above  conditions, 
e.g.,  alcoholism,  there  is  rapidly  spreading  moist  gangrene. 

Arteritis  or  endarteritis  obliterans  is  an  exceptional  disease  arising 
in  relatively  young  patients,  and  is  not  caused  by  syphilis,  alcoholism, 
gout,  etc.  It  consists  in  a  concentric  or  eccentric  thickening  of 
the  inner  coat  of  the  vessel,  is  of  unknown  causation,  and  may  be 
followed  by  thrombosis  and  gangrene.  The  disease  tends  to  become 
arrested  spontaneously. 

6.  Gangrene  caused  by  spasm  of  the  arterioles  may  be  the  result 
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of  cold,  frost-bite,  carbolic  acid  or  the  ingestion  of  ergot,  and  is  i 
special  result  of  Raynaud's  disease. 

(fQti*;i-r-nf  /rfiiit  enjtrt. — Among  the  poor  peasants  on  the  Con- 
tinent, who,  after  a  wet  harvest,  live  on  ergotbcd  ryebread,  ergotism 
followed  by  dry  gangrene  may  occur;  but  it  has  not  appeared  in  this 
country  during  the  last  two  centuries,  nor  is  it  caused  by  the  use 
got  as  a  drug. 

Gangrene  due  to  frost-bite  may  he  lmm^ht  about  (1)  by 
<tiret:t  action  of  intense  or  tottg-COHtUTOed  cold,  the  tissues  being 
killed  outright,  or  (2)  indirectly,  by  the  violence  of  the  inflammatory 


reaction  that  ensues  on  the  restoration   of  the  circulation  in   ti 
whom  vitality  has  been  lowered  by  previous  ex  pi  wi  ire. 

In  this  country  frost  bite  is  ■  oinparativel y  r  ire.  but  W  OOOmODMy 

with  during  severe  winters  in  poor,  half  -starved,  or  debilitated 
subjects,  especially  in  those  whose  constitution  has  been  undermined 

ieohob  The  parts  commonly  affected  are  those  in  which  the 
■.'ovulation  i>  sluggish,  as  the  toes,  fingers,  nose  and  ears.  The  part 
first  appears  blue  and  congested  from  the  retardation  of  the  blood 
due  to  the  contraction  of  the  vessels,  then  white  as  the  circulation 
completely  ceases.  The  feeling  of  intense  cold  now  passes  off,  the 
part  becomes  numb  and  insensitive,  mortification  occurs,  and  the 
tissm  h  become  black,  shrivelled  up  and   dry,  anil  a  line  of  demar- 

u  slowly  forme  (dry  ftfftftjr).  (Fig.  12*)  Or,  if  on  cessation  of 
the  exposure  tlie  part  is  not  actually  dead,  as  the  circulation  returns 
acute  inflammation,  which  is.  attended  with  severe  burning  pain,  is 
set  up,  and  this  again  may  lead  to  com  press  ion  and  thrombosis  of 
the    vessels  and  end   in   gangrene   («m*J    variettf).     An   endeavour 
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should  be  made  to  restore  the  circulation,  but  so  slowly  as  not  to 
set  up  too  violent  a  reaction.  Thus  the  part  should  be  gently 
nibbed  by  the  hand  with  snow  or  cold  water,  and  then  wrapped  up 
in  cotton -wool,  the  patient  being  kept  away  from  the  lire  in  a  cool 
room. 

Carfjolic  Acid  has  frequently  caused  gangrene  of  the  finger  or  toe 
when  applied  as  a  fomentation.  It  ought  not  to  be  so  used  except 
in  weak  solution. 

Raynaud's  disease  is  a  peculiar  form  of  spontaneous  gangrene 
usually  affecting  symmetrically  the  fingers,  toes,  and  more  rarely 
the  ears.  It  as  a  rule  occurs  in  children  or  young  persons  who 
have  previously  suffered  for  a  longer  or  shorter  period  from  inter- 
mittent attacks  of  numbness  and  coldness  of  the  extremities, 
generally  brought  on  by  cold  weather  (local  syncope),  followed  later 
in  many  cases  by  blueness  and  congestion,  accompanied  by  burning 
pain  (local  asphyxia),  which,  in  its  turn,  shows  a  tendency  to  run 
into  actual  death  of  the  part  (gangrene).  The  gangrene  is  usually 
of  the  dry  kind,  but  on  the  toes  and  shins  a  bleb  may  form,  and 
the  parts  slough  (moist  gangrene).  This  condition  is  supposed  to 
depend  upon  some  disturbance  of  the  vaso-motor  nerve-centre 
inducing  spasm  of  the  arterioles,  or  in  some  cases  upon  a  peripheral 
neuritis,  but  no  organic  lesion  has  yet  been  discovered.  Heemoglo- 
binuria  is  frequently  observed  in  association  with  it.  Some  cases 
have  ended  fatally  with  apoplexy  and  uraemia.  Shampooing  in 
warm  water,  also  the  constant  descending  current,  as  recommended 
by  Raynaud,  or  placing  the  parts  in  an  electric  bath,  has  been 
attended  with  good  results  before  gangrene  has  set  in. 

Treatment  of  gangrene  generally. — The  pivmonitory  signs 
of  gangrene  being  noted,  the  limb  of  the  patient,  if  in  bed,  is 
wrapped  in  cotton- wool  and  elevated.  In  patients  who  can  move 
about  thick  stockings  are  worn  by  night  as  well  as  by  day  with 
mittens  on  the  hands,  also  thick  gloves,  and  large  boots  out  of 
doors. 

The  circulation  in  the  limbs  is  best  improved  by  shampooing  in 
warm  water  and  by  massage,  ('old  and  damp,  also  the  approach 
to  a  hot  fire,  must  be  carefully  avoided,  and  attention  is  specially 
required  to  this  on  account  of  the  defective  sensation. 

In  cases  of  dry  gangrene  from  Raynaud's  disease  and  from  frost-bite 
the  dead  part  is  kept  dry  and  dusted  with  iodoform  whilst  separation 
goes  on.  Only  quite  late,  and  after  the  general  condition  of  the 
patient  has  improved,  should  a  very  limited  operation  be  done,  confined 
chiefly  to  trimming  up  the  stump. 

Iu  all  other  cases  the  limb  must  be  removed  by  amputation  well 
above  the  dead  part,  at  a  level  so  well  supplied  with  blood  that  rapid 
healing  is  ensured,  and  this  must  be  done  at  the  earliest  possible 
moment  to  avoid  septic  exhaustion  and  the  consequent  failure  of  the 
operation. 
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The  most  unfavourable  in  the  moist  spreading  tpmmetlieat  flawy  mr/ 
in  exhausted  patients.  Yet  amputation  must  be  clone  as  the  only 
hope  of  saving  life.  As  Mr.  IVarce  (muld  pointed  out  in  mmiection 
with  a  ease  in  which  he  saved  life  by  amputating  above  the  knee  on 
both  sides,  an  interval  of  a  week  intervening,  it  is  essential  to 
amputate  early  on  the  one  side,  so  as  to  give  the  patient  time  to 
recover  a  little  before  the  second  amputation.  Unfortunately,  such 
patients  are  often  too  exhausted  or  too  old  for  any  amputation  to 
attempted, 

SaiiU  gangrene  fiwm  arterio-Bctenais  has  recently  been  tn 
with  more  success  than  formerly  by  recognising  that  the  essential 
factor  is  the  orrhiMon  of  the  arteries  of  the  leg,  and  that,  therefore, 
as  Mr.  Jonathan  Hutchinson  points  out,  the  amputation  must  be 
through  the  lower  third  of  the  thigh,  Previous  lack  of  BUCOMB 
due  to  favouring  moist  gangrene  by  keeping  the  limb  hot  and  wet  in 
poultices,  and  by  amputating  just  above  the  dead  part,  where  the 
vessels  were  diseased  and  the  tissues  infer  ted  by  organisms,  The 
result  was  septic  inflammation,  sloughing  of  the  Hap«,  necrosis  of  hone 
;md  death,  either  at  0O06  or  after  re-amputation.  When  the  limb 
Efl  amputated  early  through  the  lower  third  of  the  thigh,  healing 
without  complications  may  be  anticipated. 

Alfriiminutiit)  JiaUffS,  or  both  combined  to  a  limited  extent,  is 
no  bar  to  success  after  the  high  amputation,  In  a  number  of  cases 
not  only  has  the  stnmp  healed  and  the  patient  recovered,  but  the 
n  H  m  i  in  in  or  sugar  has  been  reduced  to  a  trace  or  has  dis- 
appeared, The  shook  is  not  appreciably  greater  as  no  blood  need 
be  lost  and  the  patient  is  soon  out  of  bed.  A  patient  with  com- 
mencing dry  gangrene  uf  the  toe  should  have  the  foot  carefully 
cleaned,  the  nails  pared,  the  lusky  patch  dusted  with  iodoform,  and 
the  whole  limb  wrapped  up  hi  cotton- woo]  and  kept  elevated.  Then 
the  general  health  should  be,  sf  possible,  improved,  and  cardiac  and 
renal  GOf&pticatione  relieved*  If  there  is  glycosuria  a  suitable  diet 
should  be  given  with  opium  or  code  in.  With  improvement  in  the 
general  health,  the  dusky  jiatch  may  separate  ami  the  uleer  heal.  If 
part  of  the  great  toe  is  dead  but  there  is  no  tendency  for  the  gangrene 
to  spread,  active  measures  should  be  delayed  until  the  general  health 
has  improved,  when  the  stump  is  trimmed  in  a  limited  way.  But  if 
the  gangrene  spreads,  whether  continuously  Of  intermittent! v,  an 
amputation  above  the  knee  must  be  done,  A  mtgeoD  on  finding 
no  potation  in  the  dursalis  pedis  or  posterior  tibial  artery  should 
t  attempt  a  lower  amputation.  He  can  further  assure  himself 
of  the  arterial   obstruct  ion   by  exposing  th<  is   before   com- 

mcuemg  the  imputation.  Moreover,  the  calcareous  vessels  have 
been  seen  in  outline  in  a  skiu-r  mi.  The  diabetic  or  other  treatment 
for  com  plications  should  be  continued  after  the  amputation. 

Spreading  septic  gangrene  1*  probably  the  result  of  morula 
tiou  with  gas  forming  organiimfi  at  the  time  of  the  injury.     Hut  the 
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injury  may  be  a  mere  scratch,  hence  the  above  term  is  better  than 
the  older  one  of  spreading  traumatic  gangrene,  although  it  may 
follow  a  compound  fracture  with  crushing  and  extravasation  of  blood. 
The  limb  rapidly  becomes  swollen,  cold,  and  of  an  earthy  leaden  hue ; 
in  a  day  or  so  the  dusky  oedema  has  extended  to  the  elbow  or  knee ; 
within  two  days  it  has  nearly  reached  the  shoulder  or  hip  joint,  and 
moist  gangrene  follows  behind  with  marked  septic  intoxication. 
•Amputation  must  be  promptly  done  above  the  oedematous  zone,  at 
the  shoulder  joint,  through  the  middle  of  the  thigh.  If  the  flaps 
are  already  infected  they  should  not  be  united  in  the  first  place,  but 
kept  apart  by  filling  the  wound  with  iodoform  gauze.  Pre-existing 
disease,  alcoholism,  or  internal  injuries  may  complicate  the  gangrene 
aud  prevent  amputation  from  being  successful.  But  apparently 
hopeless  cases  may  be  saved,  as  in  some  of  Walsham's,  in  which  pus 
and  foul  serum  ran  out  of  the  stump. 

Traumatic  gangrene  is  of  common  occurrence  in  surgical 
hospital  practice.  It  may  be  the  result  of  a  severe  injury,  such  as 
.  the  crushing  of  a  limb,  whereby  the  tissues  are  killed  outright  or  their 
vitality  is  so  lowered  that  the  blood  extravasated  from  the  wounded 
vessels  is  sufficient  in  addition  to  the  lowering  of  their  vitality  to 
kill  them  (direct  traumatic  gangrene).  Again,  it  may  be  due  to  the 
rupture  of  a  main  artery  or  vein,  or  both,  without  any  lesion  of  the 
skin  (indirect  traumatic  gangrene).  The  symptoms  in  these  cases 
are  as  follows  : — The  limb  is  cold  and  swollen,  its  sensibility  is  lost 
or  blunted,  and  the  pulse  below  the  seat  of  injury  is  indistinguishable. 
As  the  patient  recovers  from  the  shock  of  the  injury  the  circulation 
may  return  and  all  may  be  well ;  or  the  vitality  of  the  part  may 
become  completely  lost,  the  skin  discoloured,  and  the  signs  of 
mortification,  already  described,  set  in.  Here  the  process  is  entirely 
a  local  one,  and  is  dependent  neither  on  constitutional  disturbance, 
inflammation,  nor  septic  agencies.  But  if  the  limb  or  aftected  part 
of  the  limb  be  not  removed  and  sepsis  prevented,  septic  products 
will  gain  admission  and  give  rise  to  local  inflammation  and  to  con- 
stitutional signs  of  blood-poisoning.  The  treatment  consists  in 
amputation  near  to,  but  well  above  the  gangrenous  part  as  soon  as 
the  diagnosis  is  thoroughly  established  and  the  shock  of  the  accident 
has  somewhat  passed  off;  but  as  long  as  it  is  doubtful  whether  the 
limb  may  not  recover,  the  part  should  be  handled  with  all  gentleness, 
rendered  thoroughly  aseptic  if  possible,  kept  warm  with  cotton-wool, 
and  placed  at  rest  on  a  pillow,  while  stimulants  should  be  adminis- 
tered and  tight  bandaging  and  splints  avoided,  as  such  might  be 
sufficient  to  determine  the  death  of  the  part.  If  there  be  a  wound 
the  strictest  precautions  must  be  taken  to  render  it  aseptic  and  keep 
it  so.  At  times  gangrene  may  be  prevented  by  a  timely  incision 
and  the  evacuation  of  a  large  blood-clot,  or  the  removal  of  a  portion 
of  a  fractured  or  dislocated  bone  pressing  on  the  main  vessel. 
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INFECTIVE    PROCESSES, 

Under  tliis  head  are  included  those  diseases  or  conditions  which 
are  known  or  believed  to  he  due  to  infection  hy  mlcrchorgaoisms^ 
A  general  account  of  the  infective  processes  is  first  given  ;  afterwards 
the  special  diseases  are  describee]. 

(A.)  (Jenkral  Infkctive  Procbssss. 

1.  Septic  processes. — Sepsis. — Septic  processes  divide  them- 
selves into  three  groups  according  u  the  patient  is  suffering  :— 

(o, )  From  absorption  of  chemical  toxin  products  (septic  wtioxieation ). 

(ft,)  From  organisms  in  the  circulation  combined  with  the  absorp- 
tion of  toxins  (ttpHcmnia), 

n\)  From  both  the  absorption  of  toiins  and  the  presence  of 
■  •!_  Miisms  in  the  blood,  with,  in  addition,  the  formatted  uf  metastatic 
foci  of  inflammation  and  suppuration  {pi/fr-mmY 

It  is  not  possible  to  draw  either  experimentally  or  clinically  a 
sharp  disti action  between  these  three  divisions.  Fluids  supposed 
to  contain  only  chemical  products  may  on  more  elaborate  exami- 
nation show  germs  in  various  stages  of  activity.  It  is  not  easy 
to  exclude  the  presence  of  organ isms  in  the  blood  ;  they  are  more 
often  detected  now  than  formerly.  The  names  also  applied  to  these 
processes  are  various. 

(<*,)  Septic  intoxication — toxinaemia — sapr&emia — causing 
traumatic  and  hectic  fever  and  lardaceous  disease. 

The  <j  incuse  is  t lie  result  of  the  continuous  absorption  of  chemical 
su Instances  derived  either  aa  excretions  from  living  bacteria  or  from 

rift]  fiOmpQN&g  dead  organisms,  or  from  the  abnormal  seen 
or  degeneration  of  cells  and  tissues.  These  substances  are  uitro- 
gctimis  amido-hndies  tlerived  from  proteid  snb^taine^  allied  to  the  usual 
products  of  kataholi*m,  uric  acid,  etc.,  and  to  the  alkaloids  obtained 
from  plant*,  Some  of  the  substances  have  been  identified,  and  their 
chemical  formulas  found  by  analysis  ;  others  have  been  given  names, 
■ep&ine,  putreaeine,  eadaveriue,  etc.,  according  to  their  source. 
<i-  nerically  these  substances  may  be  classified  as  toxic  or  poisonous 
albumin*,  or  more  brietl  cuf  tCtcimL  The  general  effect 

set  up  by  them  when  absorbed  may  be  called  septic  intoxication,  or, 
in  view  of  the  substances  getting  into  the  blood,  toximomia 
or  saprwmia*  Clinically  the  process  may  be  considered  as 
one  in  which  the  organisms  exist  only  at  the  focus  of  the  disease,  the 
notion  of  the  poisonous  substances  being  chiefly  at  this  spot,  from 
which  absorption  takes  place  continuously  but  in  a  limited  manner, 
11 1<  amount  of  alwwption  is  therefore  more  or  less  uniform,  and  the 
ramltfng  i  HfOX  ieation  is  proport  l*  mal  tot  lie  dowe.  Therefore  the  ii  f  i  ■ 
km  ng  t  n  N 1 1  ii  I ,  ftbsorptii  >n  i  B  i  \  m  N t  ed  and  recovery  ensues.     N  egati  vel  v , 
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us  are  not  found  outside  the  area  of  the  lesion,  nor  in  the 
Mood,  BO  th:it  the  bldod  is  nut  cupriblc  of  iijkvring  ail  Kiiijiial,  although 
loieut  close  of  the  toxins  may  set  up  in  it  intoxication. 
But  it  is  difficult  to  absolutely  exclude  tlie  presence  of  organisms 
in  the  blood.      KvpL-riments  on  animals  are  liable  to  great  v:m  itoons 
owing  to  differences  in  susceptibility.      It  is  also  difficult  or  impos- 
sible to  draw  a  distinction  between  the  degenerative  proce^si  1  it>  EM  Lis. 
and  tissues  giving  rise  to  zymiplysis,  through  unorganised  fermenta 
or  enzymes,  and  the   bacteriolysis,  which  results  from   multiplying 
organisms.       Nor  can  it  be  said  to  agree  with  recent  observations 
that  the  organisms  in  such   eases  are  merely   saprophytes  and  not 
parasites  (see  p,  59),  an  idea  implied  in  the  term  sapnemia.     Septic 
intoxication  must  therefore  at  present  be  regarded  as  in  the  main  a 
d  distinction,   hardly    capable     of     pathological    confirmation. 
Organ  ism  *.  especially   pyogenic  cocci,   multiply  locally  but  do  not 
extend.     They  manufacture  toxins  which  act  poisonously  as  enzymes 
oncelhand  tissues,  both   locally  and  after  absorption. 
The  clinical  results  are  km*  and  hwtir  i erm and  the  general 

us  in   the  destruction  of  red  blood  corpuscles*  te/ttir 
an&miri,  and  the  albuminoid  degeneration  culled  &a/rd&cto&8  dite&9& 
But  similar  ou/.yttios  iMt i  result  from   breaking  down  of  blood  and 
r  cells,  without  organisms. 
VariHirt  of  mptic  imtn  ljjhiju.      These  are  :— 

L  traumatic  fetter  is   a  slight   degree    of   intoxication, 

mainly  the  consequence  of  the  absorption  of    broken-down  Hood, 
h  in  a  limited  way  occurs  after  subcutaneous  injury,  fractures, 
contusions    and   in    wounds  healing    by   first    intention.      Here    the 
intoxication  is  primarily  the  result   of   mechanical    cell   destru<r 
apart  from  organisms.     Yet  if  there  is  extensive  destruction  and  much 
blood   extravasation,   organisms  appear  and  promote   more  or  less 
suppuration,  t.$.7   in  a  subcutaneous    haunatoimi,  or  in   a    wound 
which  appears  to  start  on  an  aseptic  ootxrse.   When  uncomplicated  by 
is,  the  fever  is  slight  and  transient,  but  may  undergo  some  increase 
I  o  an  excitable  nervous  system. 
jerally,   there  is    only   malaise,    loss    of    appetite,   a    rise    of 
ure  (not  above  1 0 1     F, ),  and  the  pulse  is  not  above  1  t)0«      It 
h  on  immediately  after  the  accident,  and  if  not  complicated  by 
rids  to  subside  in  about,  three  days  or  les*  than  a  week. 
Should  it  continue  it  points  to  pyogenic  complications, 

vt'er. — This  was   formerly  s<>  commonly  the 

result  of  any  wound  that  it  waa  taken  to  be  a  Don*  [U 

It   in  now  known  that  this  is  neither  inevitable  nor  entirely  due  to 

,  but  to  infection  by  pyogenic  organisms,  for  with 

e  of  antiseptic  and  aseptic  precautions  it  has  become 

ption  after  operations,  although  more  difficult  to  avoid 

ie  case  of  accidental  wounds  in  which  it  is  not  easy  to  get  rid  of 

all  the  organisms  after  they  have  once  gained  access.     In  a  severe  oaae 

w.  -    k 
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the  temperature  rises  from  the  time  of  the  accident  < >r  operation  to 
103  R  or  108  P.  <*o  the  second  or  third  day  tin-  patient  may  have 
a  distinct  chill  or  rigor  with  an  evening  rise,  followed  by  some 
n -i[iis.<iiun  of  the  fever  in  the  morning;  the  pulse  in  frequent  (110  or 
more),  the  skin  hot  and  dry,  the  urine  scanty  and  high  coloured  with 
urates,  the  tongue  Furred,  the  appetite  lost,  and  the  bowels  confined  ; 
there  may  he  hcadiiehe  or  delirium.  The  process  remaining-  local, 
about  the  sixth  day  free  suppuration  will  set  in,  and  if  at  the  Kami- 
time  or  before  this  the  discharg<  '■•■.  whether  by  dressing  the 
wound,  rem* >v  inn  some  stitches,  clearing  a  tube  if  one  has  been 
inserted,  off  in  Other  ways  re-establishing  drainage,  the  symptoms 
subside,  and  the  wound  heals  by  granulations.  If  the  absorption  of 
teptfc  product!  continues  there  will  certainly  be  further  infer 
spreading  locally  or  into  the  blood  and  septicemia  will  be  established. 
In  the  course  of  recovery  after  the  incision  of  an  abscess,  or  when 
discharge  is  flowing  freely  from  a  serous  or  synovial  cavity,  it  is 
easy  for  the  drainage  to  become  deficient  owing  to  the  narrowing  of 
the  external  wound  or  to  a  block  or  kinking  of  the  drain-tube,  and 
this  is  the  more  likely  to  oecur  whenever  the  opening  is  not  at  the 
most  dependent  part  of  the  cavity,  and  there  is  a  &U  df  MC  where 
the  exudation  may  collect. 

A  m  pu  tatioti  or  oth  er  free  removal  of  d  i  sease,  c  v/. ,  a  in  j  in  t  a  t  i  o  n  for 
gangrene,  or  for  ulceration  or  necrosis  of  bone,  excision  of  a  sup- 
purating cyst  or  chronic  abscess,  will  be  followed  by  the  immediate 
relief  of  the  symptoms  of  septic  intoxication. 

3*  Hectic  fever  is  a  common  accompaniment  of  prolonged 
suppuration,  the  abscess  not  being  adequately  drained  and  decom- 
position taking  place  in  its  retained  contents*  It  is  a  chronic  blood- 
poisoning,  due  to  absorption  of  toxins  in  small  quaatitiei  Qf*tt  I 
considerable  period  of  time,  A  ohronic  aheoafla  whilst  unopened  and 
before  bursting,  however  \aa  uot  give  rise  to  it,  nor  after  the 

Opening  of  a  large  abscess  does  it  occur  so  long  as  the  drainage  is 
good.  Hectic  fever  is  characterised  by  a  sharp  even  in-  rise  of 
temperature,  when  the  cheek  is  flushed  and  the  skin  dry1  followed 
by  profuse  nocturnal  sweating  and  a  morning  remission  of  the  fever, 
which  leaves  the  patient  weak.  There  is  besides  loss  of  appetite, 
diarrhoea,  and  the  urine  deposits  urates.  The  patient  wastes,  his 
face  is  pali  vaA  pinched  in  contrast  with  the  Hushed  check,  the  eye  is 
bright,  the  pupil  diluted,  the  tongue  red  and  dry  at  the  edges,  the  pulse 
becomes  quicker  in  rate,  smaller  in  volume,  and  lower  in  tension. 
Beetle  fever  especially  comes  on  in  tuberculous  disease;  thus  it 
may  result  from  a  local  suppuration,  or  arise  from  the  insidious 
Jopment,  without  marked  cough,  of  a  pulmonary  cavity  in  which 
tooompoaitaop  goes  on,  or  both  the  surgical  lesion  and  the  pulmonary 
may  progress  simultaneously. 

The  most  effectual  treatment  will  be  the  prompt  removal  of  the 
cause   of  the  suppuration,    i  it  her  by   some   topical    measure  of   by 
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ApUtAtton  of  a  diseased  limb.      Failing  either  of  these,  w«  must  try 
'  iihli&ti  better  drainage  and  prevent  decomposition  by  fon&quent 
siugs.      A   nourishing   diet    suitable   for  a    weak   digestion,    also 
imulants  ited.    The  sweating  should  be  checked  by  dilute 

1 1  plume  acid  or  by  atropine,  the  diarrhoea  by  catechu,  opium  or 
her  lis  trin gents. 

4.  Lordace&m  or  amyloid  cKfttfta   appears  especially  it)  the  liver, 

wpleeu,  kidneys,  and   intestines,  less  often  in  other  OTganS]  following 

upon    long-continued    suppuration,    especially  of    bones   or    joints, 

I  standing  tuberculous  or  syphilitic  disease.      A   nitrogenous 

notorial  (tint  a  carbohydrate  as  w«  |  'posed,  and  hence  the  name 

derived  probably  from  the  degeneration  of  pue  end  tissue 

be  of  suppuration,  and  in  carried  thence  by  the  blood 

tream.      It  is  especial  I  \  deposited  between  the  hbrilhi1  of  the 

inn ■■  '   in  the  coats  of  the  smaller  arteries.     The  organ*  later 

appear  infiltrated  by  a  homogeneous  op»  pie,  glial  I  letanoe,  eon> 

t»le  to  bacon  or  lard  or  wax,  which  yields  characteristic  chemical 

i    turns  a  dirty  brown  on  the  application  uf  tincture  of 

,  which  changes  to  blue  when  sulphuric  acid  is  added,  whilst 

'let  turns  it  red      The  liver  and  spleen  especial!} 

b  eraa  to  the  iliac  orast.  The  kidneys  being  affected 
the  urine  ie  of  i  1"W  specific  gravity,  pale  and  excessive  In  quantity, 
and  contains  much  albumen,  also  hvaKn  casts.  The  implication  of 
iteatinefl  st-ts  up  diiirrhtua. 
Only  tin-  removal  of  the  cause,  r.</.,  by  amputation,  is  effectual. 
I  a  result,  if  not  too  far  advanced,  the  liver  may  shrink  again,  the 
urn  una  cease,  and  the  patient  get  well. 

Septicaemia  —  Baoterisemia.  _  In   septicicmia   there    is   a 

dual    production    of     toxins    either    directly   excreted    by    the 

indirectly  formed  by  aymolysis  kept   up  by   enzymes 

hi   these  organisms.     And  this  takes  place  not  only  at 

of  the  iull ummation,  but  after  extension  in  the  neighbour- 

issues   ami    glands,    and    beyond    them    in    the    blood,   and    in 

i,il    organs.      There    is   bacterhemia   in  addition    to  toximemia. 

Thus,  even  if  tbc  local  mischief  is  arrested,  the  organisms  and  their 

nee,  which  have  passed  into  the   Mood,  keep  up  the   pr<> 

!    thus   becomes  a  struggle    between  the  general  resistance  of 

iind  the  toxins  produced. 
is  the  infection  with  streptococcus  pyogenes  alone,  or  mixed 
with  staphylococci,  which  most  commonly  results  in  septicaemia, 
is,  for  example,  in  erysipelas,  cellulitis,  puerperal  fever,  Hie 
complications  of  scarlet  fever  and  diphtheria,  Lnd  wig's 
uortem   wounds.      In  all  thi  the  orgauisma 

ae    from    without,    and    being    inoculated    on    a   suitable 
irulently,   and   produce   such    an  amount   *>f 
toitni  that  the  patient's  resistance,  although  previously  In.   was  in 
health,   is  speedilv  overcome-       The  above-named    conditions 

e  2 
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illustrate  the  manner  of  the  infection.  A  post-mortem  wound  cause* 
inflammatory  symptoms  within  a  few  hours  of  its  occur r> 
indicating  how  rapid  is  the  multi plication  of  organisms  from  a  virus 
carried  in  by  a  small  prick.  Extension  follows  by  direct  continuity, 
along  tendon  sheaths,  or  by  lymphatics  to  lymphatic  glands.  Worsl 
of  all,  there  may  be  but  little  local  signs,  but  rapid  constitute  nin I 
poisoning,  Similarly ,  in  puerperal  fever  the  extension  is  rapid  from 
the  placental  si  to  through  the  uterus  to  the  lymphatics  of  the  fa 
ligament*  or  to  the  peritoneum.  In  erysipelas,  extension  is  mainly 
by  the  skin  in  slighter  cases,  in  more  severe  also  by  the  cellular 
tissue.  In  septic  pharyngitis,  also  after  scarlet  fever  or  diphtheria, 
there  is  rapid  extension  from  the  fauces  to  the  connective  tissue  of 
iln   neck  and  the  lymphatic  glands,  and  thence  a  general  infection. 

The  fymptom*  of  septicemia  vary  in  severity  in  the  following 
order  : 

ffrctd sgmptattit. — Headache, nocturnal  wandering,  delirium,  stupor* 

ffoi  Pinal. — Loss  of  appetite,  nausea,  vomiting,  constipation. 

diarrlue;i,  The  t&ngue  is  moist  with  thick  fur,  a  brown  fur  with  crusts, 
leaving  on  separation  a  red  surface;  or  it  is  a  dry  brown,  shrunken, 
and  fissured,  with  dry  brown  scales  or  sordes  on  the  lips. 

The  temperature  sometimes  rises  with  a  distinct  chill  or  rigor  to 
10*V  or  104°  F.  or  higher,  generally  without  marked  remission,  hut 
falling  lower,  even  to  become  normal  or  subnormal  before  the  patient'** 
death  ;  on  the  other  hand,  the  temperature  may  quickly  rise  above 
105°  F.  shortly  before  death. 

The  puUe  increases  in  rapidity  and  loses  in  tension  as  the  patient 
gets  worse,  find  the  rate  exceeds  130  as  the  condition  of  the  patient 
becomes  grave. 

The  farf  at  rirst  Hushed,  gradually  assumes  an  amemic,  earthy, 

sometime*  distinctly  jaundiced  look,   and   become*  more  and   tttOfG 

shrunken.     The  skin  is  covered  by  a  rash,  either  erysipelatous  Of 

1 1 tini form  in  type,  <>i  of  em  anomalous  patchy  character.      At  first 

it   may  he  dry  ainl   hot  ;    later  clammy,  moist  and  cold,  wit  1 1  pelo  blflj 

and  yellowish  discoloration  from  blood  braJrfog  down. 

The  spleen  is  often  felt  to  be  enlarged.  The  urine  becomes 
albuminous,  and  towards  the  latter  end  more  and  more  scanty. 

Pathological  chemf**  fomui  po&moritm. — Itigor  mortis  is  feeble, 
cadaveric  lividity  prunounrcd,  decomposition  OOCOra  very  rapidly.  The 
blood  ia  of  a  dark  colour;  the  red  blood  corpusrhs  have  undergone  rapid 
disintegration,  causing  a  staining  of  the  tissues  and  skin.  I  vi.  echirc  arc 
found  not  only  on  the  skin,  but  form  capillary  extravasation  on  the 
surfaces  of  serous  membranes.  The  gastrointestinal  canal,  the  viscera 
geofifllly,  and  the  central  nervous  gytfem  show  si^ns  of  congestlonu 
The  hpleeti  ii  enlarged  and  pulpy.  ;tn>l  the  kidneys  are  markedly 
enlarged  ami  congested.  The  lungs  arc  congested  and  pneutnotlio, 
with  blood-stained  serum  in  the  plc-une.  Organisms,  especially 
pyogenic  forms,  are  found  in   the   blood   and   viscera. 
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Treat /unit. — The  methods  of  treatment  are  local  and  general, 
Dy  the  lotifr]  arrest  of  the  process,  at  the  chief  manufactory  of 
the  poisons,  the  patient's  gener  mce  nmv   be  able  to  owr- 

tune  the  systemic  infection.     The  local  treatment  of  a  post-morh no 

if — free  incisions,  etc.,  fur  cellulitis,— in  desperate  easec 
iiuputation  of  a  limb, — in  puerperal  fever,  the  curetting  of  the  uterus 
and  swabbing  it  nut  with  antiseptics, — the  painting  ol  =i  sloughing 

of  the  fauces  with  a  strong  antiseptic,  are  instances.  Partial 
elief   may  thus    immediately    follow,    and    the    jmtient    gradually 

The  only  general  treatment  of  service  is  the  administration  of 
turi-stixptorueens   serum   injected   in    10  ce.   doses   into    the   sub- 

Icattt  ■ -ue  of  the  loin.     At  least  four  doses  should  be  given 

within  twenty-four    Imm-s.      Extraordinary  improvement  follows   in 
pure  infections  by  streptococci,  and  no  harm,  even  if  no  good,  is 
:    perhaps  some   urticaria   around   the  puncture. 
Failing  this,  the  patient  must  be  supported  by  fluid  nourishment 
and  stimulant*       It   is  remarkable  how  much  of  the  latter  can  be 
taken  with  a  good  result.       Champagne  or  brandy  may  be  given  in 
Hiuall  amount  every  half  hour  or  hour,  stopping  short  of  producing 
tome  of  alcoholic  intoxication.      Large  doses  of  quinine,  5  grams 
rery  two  or  three  hours,  until  quinism  supervenes,  may  be  of  value 
at  the  commencement.     Later  it  is  not  worth   while  to   upset  the 

(o)  Pyeemia. — Metastatic    infection,  —  The    name    pyemia, 

Ithnti^h  tirafc  used  <»u  the  mistaken  idea  that  it  was  pus  which  passed 

he  blood,    is    well  understood  as  implying  the  formation  of 

iietastatic  inflammation  and  abscesses.      In  pyemia  the  local  produc- 

I  toxins  at  the  original  site  of  infection  and  their  absorption, 

or  toxinffimi&i  is  combined  with  the  production 

further  toxins,  septicemia,  by  the  organisms  which  have  reached 

baeteriamia  \    and,  further,  organisms  are  carried  by  the 

nn  and  settle  down  in  one  or  many  places,  there  starting 

new  local  production  of  toxins  at  a  distauce  from  the  site  of  the 

{►rinijiv  infection.      This  metastasis  seems  to  be  especially  brought 

about   by  the  thrombosis  nf  veins  communicating  with  the  primary 

»f    infection,    which    thrombi,    being    in  vailed    by    organisms, 

irate,  soften,  and  break  down,  and  are  then  carried  away  as 

Ige  in  and  thrombose  capillaries  at  a  distant  spot,  and 

ess.     Septicopyemia  or  pyoseptieiemia 

;l  [>  especially  Frequent  after  septic  inflammation  of 

me.     Thus,  in  septic  disease  of  the  temporal  bone  following  otitis 

the   lateral   sinus  becomes  thrombosed,  then   the  el«>t  breaks 

carried   into  the  circulation;    again,   in    acute  septic 

of    the    lower   cud    of    the    femur,    the    large    venous 

■  ties   from    the    bone    going    to    the   superficial    femoral    vein 

become  blocked,  and  then  the  thrombi  break  down.     In  puerperal 
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n  at  the  site  of  the  placenta,  the  uterine  venous  sinuses 
and  uterine  tfeioa  become  thrombosed  and  then  suppurate,  so  that 
brokea~down  clot  gets  into  the  *bm  cava.  Pyemia  also  follows 
septic  injuries  to  t lie  skull,  compound  fractures,  neglected  thoi 
empyema  with  necrosis  of  ribs,  and  abdominal  abscesses,  It  may 
follow  gtsnltO  -urinary  affections  and  intestinal  lesions,  such 
dysentery,  appendicitis,  typhoid  fever,  rectal  ketone.  Of  vascular 
lesions  malignant  endocarditii  ifl  .<  special  cause*  Pyiemia  is  now  a 
nue  consequence  of  wounds,  but  PM  a  common  complication  prior 
to  the  introduction  of  aseptic  surgery. 

It  is  apparently  the  staphylococcus  pyogenes  m  varioas  degrees 
of  viruleney  which  plays  the  most  prominent  put  in  pyjt-iiriii. 
although  there  is  often  a  mixed  infection  with  BtreptOCOod  and  also 
other  organisms, 

Metastatic  al*seessea  may  form  hi  any  parts  of  the  body;  they 
are  common  in  the  subcutaneous  tissue  and  in  joirtte.  They  occur 
on  the  surface  of  the  lung,  where  they  may  burst  into  the  pleura 
and  set  up  empyema;  in  the  liver  or  spleen  from  ^astro-intestinal 
absorption  j  in  the  kidneys;  in  the  bruin. 

The  pUJB  if  generally  non-odorous,  but  muy  be  contaminated  with 
a  fit'tid  bacillus,  i\//.,  the  bacillus  cob  communis.  Typically  it  is  thin, 
watery,  or  oily,  many  of  the  pus  corpuscles  having  broken  down.  It 
contains  organisms,  especially  staphylococci* 

When  pviumia  has  originated  from  a  wound,  the  wound  is  found 
to  lie  foul,  with  septic  infiltration  around  and  necrosis  of  bone  ; 
iu  particular  the  veins  aie  thrombosed,  and  the  thrombi  are  under- 
going suppuration. 

Th,  stages  of  septic  thrombosis  in  veins  followed  by  metastasis  can 
be  especially  well  traced  in  m&Awmm  i  [a)  pus  in  the  middle  ear  and 
mastoid  antrum*  but  the  lateral  sinus  and  groove  sound  ;  {?>)  necrosis 
of  the  temjioral  hone,  with  pus  in  the  lateral  sinus  groove,  the 
wall  of  the  sinus  iu  mimed  externally,  but  the  interior  unaltered  and 
ihe  lumen  patent  j  (c)  the  widl  of  the  *inus  thickened  by  septir 
inflammation,  the  inner  surface  rough,  ami  a  clot  blocking  tin* 
sinus  but  not  breaking  down  \  (d)  the  sinus  containing  pus  from 
breaking  down  ol  blood-dot  where  in  contact  with  the  middle  ear, 
whilst  below,  extending  down  the  jugular  iu  the  neck,  is  a  firm  clot 
with  only  slighl  inflammation  and  tenderness  nf  the  venous  wall; 
oi  tin  dot  in  the  jugular  breaking  down  and  its  passage  into 
fcbc  circulation  marked  by  the  onset  of  severe  rigors;  (/)  or 
thrombosis  followed  by  sup  j  juration  extending  backwards  against 
the  stream  up  into  the  cerebral  sinuses,  and  infecting  the  brain 
anil  meninges. 

A  venous  branch  becoming  thrombosed,  the  clot  projects  into 
the     lumen    of    the    trunk    that     the     branch     joins,    from    which 

paitieka  art  detached  aad  carried  away  by  the  eferoam  (Fig,  I&), 
The  emboli,  Jormed^  by  the^  breaking  down  of  the  clot,  sometimes 
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lodge  in  the  superficial  capillaries  of  the  lung,  and  so  cause  septic 
pneumonia  or  empyema ;  or  in  the  lobules  of  the  liver,  and  cause 
multiple  abscesses  in  that  organ.  But  in  other  cases  the  emboli 
pass  through  the  pulmonary  and  hepatic  capillaries  without  leaving 
a  trace,  to  lodge  at  some  d  is  taut  spot.  An  extension  backwards 
down  the  veins  and  lymphatics  of  the  lower  limb  is  frequently 
seen  after  puerperal  fever  and  other  pelvic  inflammations. 

Some  have  distinguished  two  kinds  of  emboli:  (1)  particles  of 
broken-down  clot  with  organisms,  likely  to  lodge  in  passing  through 
the  pulmonary  capillaries;  (2)  emboli  of  micro-organisms  only  which 
are  able  to  pass  more  easily  through  the  pulmonary  capillaries,  and 
so  get  into  the  systemic  circulation  before  forming  metastases,  then 
lodging  in  some  capillary  and  producing  a  thrombus  around.  In 
some  cases  the  emboli  first  lodge  on  the  valves  of  the  heart  and  set 
up  malignant  endocarditis,  from  which  secondary  septic  emboli  may 
later  on  be  given  off;  a  detachment  of  secondary 
emboli  may  also  possibly  follow  small  metastatic 
abscesses  in  the  lungs. 

Symptoms  of  pyaemia. — The  characteristic  sign 

of  the  commencement  of  pyaemia  is  a  rigor.     The 

most  marked  and  severe  rigors  are  seen  in  pyaemia, 

lasting  an  hour  or  more.     The  temperature  rises 

rapidly  to    103°,  104°,  or  higher,  then  falls  with 

equal  rapidity  to  normal  or  to  subnormal.     The 

patient  during  the  rise  has  a  pinched  aspect,  with 

cold  extremities  ;  during  the  remission  he  is  pallid,    ..      10     _, 

....  .  i  #  •  *i  PI(J-   13. — Throra- 

earthy-lookmg,  with  profuse  sweating  and  exhaus-       bose<l  vein.  The 

tion.     There  is  rapid  wasting;  the  breath,  also  the       thrombus  is  seen 

body  generally,  exhales  a  peculiar  sweetish  odour.       projecting  from 

wwn  .  i  lii"  -»        i  i         ™e  RWHller  into 

The  tongue  is  red  or  glazed  ;  later,  dry,  brown,  and       tne  iarger  7ejn# 

shrunken.  The  pulse  is  quick,  becoming  very  rapid 
(170  or  180)  during  the  rise  of  temperature  and  falling  to  110  or 
120  during  the  remission,  and  is  of  a  lowr  tension.  The  urine  is 
albuminous.  As  in  septicaemia,  there  may  be  extravasations  into  the 
skin,  giving  rise  to  petechiie  and  eruptions  resembling  purpura. 
Diarrhoea  and  delirium  occur  in  the  later  stages  shortly  before  death. 
Meanwhile  metastatic  abscesses  develop.  Of  these  the  patient  may 
not  complain,  either  because  they  are  painless  or  because  of  the 
general  exhaustion.  They  are  only  to  be  noted  by  a  systematic 
examination  of  the  patient  from  head  to  foot  twice  daily,  whilst  dis- 
turbing him  as  little  as  possible.  Subcutaneous  indurations  quickly 
fluctuate  ;  joint  swellings,  fluid  in  the  pleura,  pericardium  or 
peritoneum,  or  enlargements  of  the  liver  and  spleen,  appear  suddenly 
without  warning,  having  been  non-existent  on  the  previous  examina- 
tion twelve  hours  before.  With  this  the  wound  or  other  site  of 
infection,  as  the  middle  ear,  the  uterine  cavity,  may  be  foul  and 
suppurating,  or  dry,  with  the  formation  of  only  a  little  thin  fluid. 
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Tlif  pott+tortem    tt}>t  are   those  of  septicieolia,  with,   in 

addition,  purulent  collections.  The  body  is  emaciated,  the  -kin 
yellowish,  c  m  hv-looking,  with  subcutaneous  extravasations.  The 
aerou-s  uninbranes,  vessels  and  tissues  may  show  staining  from 
breaking  down  of  red  blood  corpuscles.  The  spleen,  liver,  and 
kidneys  a*e  enlarged  and  soft,  organisms  are  found  in  the  Mood  of 
these  organ*,  and  bo  a  varying  degree  in  the  metastatic  foci,  especially 
pyogenic  ooccl  In  the  subcutaneous  tissue  we  ubscesses  containing 
iishT  often  oily,  pOi  ;  in  the  joints  the  pus  may  appear  almost 
like  turbid  synovial  fluid,  containing  only  a  few  broken  down  cells. 
In  the  ear  there  is  extensive  necrosis  of  bone,  pus,  often  foul,  in  the 
lateral  sinus,  also  foul  pus  in  the  cerebral  membranes  and  the  brain. 
In  a  long  bone  there  may  be  foul  pus,  with  ueeroaJs extending  up  the 
medullary  cavity  or  to  the  neighbouring  joint,  with  veins  thrombosed 
;n hi  suppurating.  At  the  placental  siie  in  the  uterine  cavity  may 
be  a  sloughing  ulcer,  the  wall  so  soft  as  easily  to  yield  to  the  finger  ; 
in  the  uterine  sinuses  broken  uj'wn  Mood  riot  and  pus;  in  the  taoad 
ligament  and  retroperitoneal  tissues  multiple  a hseesscs,  Jnthe  HVOB 
of  the  leg  ukiv  be  found  thrombi  breaking  down,  with  collections  of 
pus  in  the  connective-tissue  plan ee  between  the  muscles  ;  iu  the  liver, 
spleen,  kidney s,  and  bruin  multiple  accesses,  and  on  the  surface  of 
the  lungs  minute  abscesses  rupturing  into  the  pleura. 

Chronic  pynemia. — Oocftsion&lly  pyremia  runs  a  chronic  course. 
The  site  of  infection  amy  be  unknown,  infection  being  eryptogeuetie, 
or  the  wound  whence  the  infection  came  may  have  actually  healed. 
No  rigors  need  occur.  The  metastatic  abscesses  show  a  predilection 
for  joints.  The  patient  may  live  for  weeks  Of  months  in  a  chronic 
septic  state  with  hectic  fever,  or  very  slowly  recover  after  one  or 
relapaea,  with  stiffness  of  one  or  more  joints,  the  stiff  joints 
showing  irregular  fibrous  or  bony  ankylosis.  Or  finally  death  •■■ 
from  exhaustion,  with  albuminuria,  lardaeeou*  disease,  or  after  the 
development  of  pulmonary  phthisis. 

Proffnati*. — This  is  always  grave.     If  the  local   process  can   be 
completely  arnsU-1.  e*ff .,  in  the  rase  of  the  ear,  uterus,  or  long 
and  only  one  or  two  superficial  metastatic  abscesses   develop  that 
i-iu  be  opened,  then  recovery  maj  ensue. 

If  the  patient  does  not  succumb  early,  overwhelmed  bf  E&C 
intoxication,  but  SXLfTtree  until  the  metastases  have  developed,  and 
theee  arc  incised,  then  improvement  may  follow.  If,  however,  he 
has  lived  so  far,  and  jet  the  primary  or  metastatic  foci  cannot  he 
fully  dealt  with,  further  metastases  will  develop  and  the  patient 
finally  die  exhausted. 

Treatment, — The   most  vigorous   efforts    should    immediately    be 

to  stop  the  Joenl   process;  r.'/.}  in  the  car,  in  addition  to  Kooa] 

measures  the  Internal  jugular  vein  may  be  tied  to  cheek  further 

absorption  (see   Env).     The  cavity  of  the  uterus  may  lie  curetted, 

autiseptieiscd,  and  packed  with  gauze,  great  care  being  taken  not 
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t-»  perforata  the  uterine  wall  ;  in  some  cases,  indeed,  success  has 
followed  removal  ol  the  uterus.  When  the  infection  is  in  a  limb, 
whether  connected  with  the  bone  or  joints*  or  in  the  subcutaneous 
,  i  prompt  decision  is  necessary.  If  there  is  extensive  septic 
thrombosis,  and  the  process  cannot  he  summarily  and  completely 
dealt  with  by  incisions,  scraping,  or  excising  the  thrombosed  vein,  then 
amputation  must  be  carried  out.  In  aeut<  geptk  inflammation  of  the 
lower  end  of  the  femur  amputation  may  he  necessary  within  four 
days  of  the  onset  if  life  is  to  be  saved*  Anti-streptococcus  serum  is 
of  no  service  for  staphylococci  take  such  a  very  prominent  part. 

The  patient's  strength  is  supported  by  a  fluid  diet,  stimulants,  and 
uuinine.      In  all  ottfOni  change  of  air  to  the  seaside  or  to  a 

.  or  a  sea-voyage  is  of  great  service. 

Ni*:rfj-ortjam$tit*  and   their  produci 

The  human  parasites  belong:  both  to  the  vegetable  and  animal 
'►in.  The  arthropods,  such  as  the  insects  and  arachnids,  live 
on  the  ikra  :  worms  in  the  intestine,  or,  during  their  cystic  stage, 
ha  deep  organs  and  cclullar  tissue,  or  in  the  dIoolI- vessels  and 
lymphatics.  Protozoa,  such  as  the  plasmodium  malaria?,  also  live 
in  the  blood*  Hut  it  is  the  vegetable  parasites,  the  protoph 
belonging  to  the  order  of  schizoniycetes,  which  *are  of  chief  import- 
dace,  and  in  connection  with  which  the  term  micro-organism  is  chiefly 
used  ;  the  hyphamycetes  or  moulds,  and  the  hlastouiycetes  or  yeaste, 
being  found  mainly  on  the  skin  and  in  mucous  cavities. 

Micro-organisms. — Schisomycetes  or  bacteria.— These  are 
phut-  of  protophyteSj  without  chlorophyll,  unicellular,  hut  by  growth 
and  m u  1 1 i  pi  i cat ioi 1 1  oosely  united  in  var i o us  ways.  T hey  are  d i  v isi hi e 
into  three  groups:  (1)  Uocei,  (2)  Bacilli,  (3)  Spirilla. 

1 ,  (freer  or  miWftrocci  are  more  o*  less  spherical  in  form,  like  berries. 
They  may  be  linked  in  twos,  diplococciy  in  fours,  tetracocci^  or  arranged 
in  packets,  Mra'tuF,  or  like  a  string  of  beads,  streptococci^  or  in  a 
bunch  like  grapes,  staphi/lococrt. 

Ui  arc  seen  as  short  or  long  rods,  becoming  spindle  or  club- 
ah  aped  in  snoring,  or  forming  long  threads,  ttvfptothrU. 
3.  Spirilla  are  threads  coiled  like  a  spring  or  corkscn 
Whilst  all  bacteria  have  a  typical  form  and  are  generally  mono- 
ttion  occur*  under  altered  circumstances,  giving  rise  to 
norphism,  which  may  make  identification  difficult.     In  some  this 
may  be  due  to  degeneration  or  to  Bpore-formatioa 

Bacteria  are  composed  of  a  proteid  cell  contents  and   membrane, 

I  mycoprotein,  and  contain  a  nuclear  or  chromatin  deeply  staining 

, also osmicacid  and  iodine stainingsubstam  glycogen ). 

may  have  an  external  membrane  of  a  cellulose-like  material, 

i  capsule. 
•lUncous  movements  occur  in  all  bacteria  except  eoori,  by  means 
of  whip-like  threads,  which  contract  and  extend. 
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Division  directly  by  fission  occurs,  leading  to  complete  separation, 
or  the  organisms  remain  linked  and  run  into  long  threads  which 
later  divide  up  into  shorter  ones.  Under  favourable  circumstances 
this  division  goes  on  rapidly  ;  cholera  spirilla  have  been  seen  to 
divide  every  fifteen  to  forty  minutes. 

Spore  formation  takes  place  under  various  conditions  ;  generally 
it  is  endogenous,  the  spore  being  liberated  on  the  death  of  the 
mother  cell,  but  in  some  cocci  it  is  arthrogenous,  spores  are  budded 
off,  or  the  coccus  changes  directly  into  a  spore,  which  has  a  more 
resisting  covering.  Hence,  the  destruction  of  spores  by  beat  or 
chemicals  is  difficult.  Since  bacteria  contain  no  chlorophyll,  they 
must  necessarily  live  on  organic  substances,  like  the  yeast  plant  does. 
Some  need  free  oxygen,  obligatory  lerobes ;  others  flourish  in  the 
absence  of  oxygen,  obligatory  amerobes;  a  third  class  flourish  in 
cither  according  to  circumstances,  facultative  ainerol^s  or  probe*. 
Experimental  bacteriology  has  identified  and  worked  out  the  life- 
history  of  the  various  organisms  by  micro-chemical  staining  reactions, 
by  cultivations  in  and  on  various  materials  and  by  animal  inocula- 
Organisnis  react  differently  to  the  influences  of  oxygen,  cai 
bouicacid,  light,  temperature,  moisture,  as  well  as  to  various  chemi-  il 
substances  classed  as  antiseptics.  By  altering  the  conditions  of 
artificial  cultivation,  "or  by  employing  the  different  susceptibil 
of  animals,  Ofga&ifilts  can  be  increased  or  diminished  in  virulence. 

In  the  culture  media  in  which  the  organisms  are  growing  changes 
ocotur  producing  J  (I)  Emymt** — Unorganised  ferments  arise  in  the 
OfgftZMUXIS,  which  are  in  action  proteolytic,  diastatic,  or  inverting. 
(S)  Taring  also  called  (oral burning  jdumaint*. — Some  have  been 
identified  and  are  substances  having  a  definite  chemical  formula. 
They  have  various  properties,  harmful  to  cells  and  tissues  by  starting, 
to  speak  in  general  terms,  katabolic  changes  in  proteids.  (3)  Anti- 
h — .Substances  are  produced  which  have  the  effect  of  neutral  Idfig 
the  poisonous  characteristics  of  the  toxins,  r.y.,  as  proved  in  the  case 
of  snake  poison  which  is  a  chemical  substance,  or  of  checking  the 
growth  or  of  actually  killing  the  bacteria  themselves,  germicidal  or 
anti-microbic  substances.  These  antitoxins  are  preseut  in  tbe 
serum  of  animals  which  have  been  inoculated  with  the  organisms, 
and  which  have  suffered  to  a  certain  extent  from  the  disease  prod uecd 
\ iy  the  organisms,  but  have  recovered.  Such  animals  no  longer 
suffer  when  re-inoculated  with  the  same  organism.  They  are  protect  c<  I 
or  immunised  against  the  disease  for  a  variable  length  of  time. 
Scrum  taken  from  such  an  animal  checks  the  course  of  the  disease 
in  another  freshly  inoculated,  and  serum  from  such  immunised 
animals  is  now  being  used  in  the  treatment  of  diphtheria,  erysipelas, 
us,  snake-bite;  whilst  by  the  process  of  vaccination  antitoxic 
properties  are  developed  in  the  human  blood  sufficient  to  resist  for 
a  variable  length  of  time  infection   by  smallpox. 

Microorganisms  are  mprupht/tex  only,  or  are  pathogenetic  jjarastt**. 
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Stipropl  I  rm  live  on  tlie  surface  and  in  the  cavities  oi  the 

body,  or  on  a  wound  or  in  a  sinus,  deriving  their  nutrition  front 
instances  contained  in  the  fluids  found  there  :  but  if  they  get 
into  the  blood  or  tissues  they  are  quickly  killed,  and  disappear  without 
doing  harm.  They  are  only  injurious  wheu  the  fluids  in  which  they 
►t  kept  in  movement  hut  become  stagnant ;  then  they  can  set 
up  putrefaction.  Putrefaction  is  the  process  by  which  dead  organic 
material  is  broken  up,  the  final  products  being  carbonic  acid, 
ammonia  or  free  nitrogen  and  water.  It  is  brought  about  by  the 
action  of  organisms,  is  essentially  a  process  of  oxidation,  and  goes 
on  freely  when  osygen  is  abundant.  Whenever  the  supply  of 
oxygen  is  limited,  half-stage  products  of  the  oxidation  of  proteid 
substances  result,  bodies  of  the  class  to  which  urea  and  uric  acid 
belong,  in  which  the  nitrogen  is  in  the  form  of  an  amido  compound,  a 
group  of  substances  in  which  also  the  poisonous  alkaloids  of  plants  are 
included.  When  saprophytes  thus  set  up  decomposition  in  retained 
stagnant  fluids,  toxins,  ptomaines,  or  toxalhumins  arc  formed,  which 
being  absorbed  into  the  blood  are  harmful,  and  a  cause  of  cell  and 
t  issue  degencratii  m  tod  inflammation.  The  influence  of  the  saprophyte 
is  got  rid  of  by  putting  an  end  to  the  retention.  The  retention  of 
milk  in  the  mammary  gland  leads  to  its  decomposition,  which  then 
excites  inflammation  ;  the  same  applies  to  the  decomposition  of  urine 
in  the  bladder.  Vm  discharging  by  a  sinus  may  contain  the  bacillus 
vaueus,  and  should  any  temporary  retention  occur  inflammation 
is  set  up. 

/'ttthofftnrtic  w  parasitic  bacteria. — Whilst  these  organisms  can 
exist  as  saprophytes  living  on  organic  material,  even  within  the  body, 
without  for  the  time  doing  harm,  yet  they  are  capable  under  favour- 
able circumstances  t if  living  in  the  blood  and  tissues.     They  arc  iniV< 

uter  the  tissues  and  multiply,  causing  degeneration  and 

death  or  necrosis,  also  cell  proliferation.     This  they  do  by  the  bosiiaa 

they  form  and  excrete.       Some  Qqganiamfl  remain  aud  develop  at  the 

f  inoculation,  where  their  influence  may  be  ohieflj  local,  or  may 

iieraltsed  by  the  toxins  passing  into  the  blood,  toxina  mia,  torwmin 

Of  **4  h  -dso  mprwmda.      Instead  of  remaining  at  the  site  of 

modulation,  the  organisms  may  spread  to  the  neighl>ourhood  or  along 

Ottfl  ti;i<  i,  or  enter  the  lymph  or  venous  stream.      They  muv  h< 

stopped  and  destroyed  in  the  lymph  glands,  or  the  organisms  them- 

mlves  may  reach  the  blood,  upticomia*      In  the  blood  they  may  be 

destroyed,  e,g.t  be  deposited  and  destroyed  in  the  spleen,  he  excreted, 

V/.t   bf   tne  kidneys;    or  multiplying  be  carried   to  dome  distant 

part  (mftoutaeia).     There  they  settle  down  again  and  reproduce  the 

inflammation,  jsj nuia.      From   the   maternal   circulation   they   may 

jm»a  into  that  of  the  fcettis. 

The  activity  ut  pathogenetic  organisms  may  increase  by  the  hick 
of  resistance  of  the  patient  ;  on  the  other  hand,  their  virulence  may 
alaeken,  \s  hct her  by  the  production  of  antitoxins  or  by  the  digestive 
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action  of  phagocytes ;  or  they  may  continue  partly  active,  as  a  chronic 
inflammation,  or  become  latent,  eneapsuled,  still  retaining  the  power 
of  reeum'MCL\  of  relighting  the  inflammation.  Difficulties  in  ■■< m- 
EkMtkm  with  reoogfttliDg  and  treating  the  particular  organisms  may 
occur  owing  to  out'  infection  preparing  the  way  for  a  second,  or  there 
is  a  double  or  mixed  infection,  as  is  frequently  the  case  with  pyogenic 
organisms. 

(B.)  Special  Infective  Diseases, 

Pyogenic  Infection. 

(a)  Staphylococcus  infection. — $taphyfococMp¥o$met{Fig.  14) 
is  a  spherical  coccus,  09  /t  in  diameter,  winch  may  exist  singly,  or, 
when  rapidly  multiplying,  two  may  he  linked  together.  The  cocci 
collect   usually  in  clusters,   hence  the  name  Staphylococcus.     When 


(After  Sternberg.) 


FlQ,  15. — Streptococci,    X   !'™<h 
(After  Sternberg.) 


grown  in  a  culture* medium  whitish  colonies  arise,  which  in  contact 
with  air  turn  mostly  orange,  Staph  t/f»<'<>ccus  pi/otjem$  oumi ;  other 
varieties  remain  white,  Staphyl* >coceti9  albmf  or  yellow,  Stapkfio&osm 
gcfoti  HI,  1 1  i  s  alon g  with  Si  »y  *  f<  >i soe  e  us  pyoge  tir$  t  h  e  ch  i  e  f  o  r  i  gi  nato  r  of 
suppuration,  hy  giving  rise  to  toxins,  as  shown  by  the  poisons 
produced  when  it  is  grown  m  broth.  It  is  found  everywhere,  in 
the  duet  and  dirt  of  rooms,  on  the  skin  of  the  hands  and  other  parts 
of  the  body,  on  instruments  and  apparatus  wherever  there  are 
irn '^ukrities  of  surface  and  rust  or  grease.  It  exists  hardly  at 
all,  or  iu  a  very  inactive  state,  in  fresh  air,  in  good  drinking  Vftb r, 
and  in  sea  water.  Its  presence  may  be  detected  by  staining  with 
various  aoilin  dyes,  including  the  method  of  (foam,  by  cultures  on 
potatoes,  in  broth,  on  agar,  etc,  and  by  inoculating  into  auimals,  in 
which  ease  a  pure  culture  tends  to  set  up  a  circumscribed  abscess 
in  the  connective  tissue,  A  culture  rubbed  into  the  intact  surface 
of  the  forearm  causes  a  boil  or  a  carbuucular  inflammation  and 
suppuration. 
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Animals  vary  as  regards  susceptibility  ]  horses,  clogs,  and  cattle 
are  specially  susceptible;  guinea-pigs  and  mice  are  less  so.  lis 
virulence  gets  rapidly  loss  in  cultures.  By  local  inoculation  or 
by  rttbbittg  into  the  intact  skin,  staphylococcus  produces  eon 
mm,  boils,  carbuncles,  and  subcutaneous  abscesw-*.  By  infecting 
wounds  it  sets  up  inflammation,  suppuration,  and  keeps  up  u3 
Hun.  Extending  by  lymphatics,  especially  when  mixed  with 
streptococci,  it  causes  suppuration  in  the  OOtTOBpQfldlflg  lymphatic 
;  on  reaching  by  way  of  veins  or  lymphatics  the  blood,  it 
septicaemia  and  pyicmia.  Metastatic  suppuration  arises  in 
serous  cavities,  in  the  pleura,  peritoneum,  meniiiL'ts.  find  in  organs, 
the  brain,  liver,  or  spleen.  Septic  urtcritis  and  endocarditis,  and 
*cptic  embolism  may  also  he  caused  by  it. 

uc  of  its  infectious  arc  oryptogenetic,  tin    point  of  entry  being 

i me\ plained,  or    it   can   remain    latent    in    the   circulation    until  a 

Ue  nidus  arises.      This  is  especially  noteworthy  in   acute  septic 

inflammation   of  bone  (periostitis,   epiphysitis,   osteomyelitis),    which 

is  HO  unmixed  infection  by  staphylococci. 

Occasionally     it  is    the  origin   of    a  chronic    infection,    chronic 
tetnia    or  pyrcmia,  with  recurring  metastatic   formations,  e.^., 


■nng  boils 


The  organism  may  lie  latent  at  the  site  of  old  suppurations  for  a 
taflg  period,  fjf.j  in  a  cavity  of  i  r  tweuty-tive  years,  and  yet 

prove  itself  still  capable  oi  setting  up  suppuration. 

It  has  not  yet  been  possible  to  obtain  an  active  antitoxin  foota 
staphylococci;  but  Prof.  A.  Wright  1ms  reported  ^<»»l  result*  in 
obroniG  funtneulosis  from  staphylococcus  infection,  ly  (lie  injection 
of  portions  of  the  sterilised  culture  of  organisms  obtained  from  the 
|Hiticnt, 

(6)  Strep  toe  occub  infection.  —  Strqptotoecw  pyogmm  is  a 
spherical  coccus,  1  fi  in  diameter,  doubling  itself  and  then  growing 
in  chains  (Fig,  15),  especially  in  a  fluid  exudation  or  culture. 
It  grows  in  white  colonies  on  gelatine  or  agar,  and  stains  with 
anil  in  dyes,  especially  by  (minis  method  It  loses  its  virulence 
quickly  on  ordinary  media,  but  less  rapidly  in  human  or  horses' 
Minim.  It  is  especially  active  in  its  influence  on  mice  and 
its,  less  so  on  dogs  and  rats.  Its  characteristic  e licet  is  an 
satous  or  phlegmonous  inflammation,  generally,  not  always, 
>ing  od  to  suppuration  in  deeper  parts  ;  on  the  skin  it  muses 
l>elasT  and  on  a  mucous  membrane  the  formation  of  a  muco- 
purulent inflammation  with  a  fibrinous  layer  on  the  surface. 
It  can  exist,  however,  in  these  situations  without  setting  up  in- 
flammation. 

Entering  by  the  skin  through  a  small  lesion,  streptococci  take 
o  tally  the   line   of   the   lymphatics,  causing    lymph&ogitia  with 

i  v  around,  and  (edematous  swelling  ot'  the  lymphatic  glands. 
Lg    by    the    skin    it    sets    up    erysipelas,    characterised    by 
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m  u  ked  dilatation  uf  vensels  and  a  sero-tibrinous  exudation,  Kxte-ud- 
ing  by  the  subcutaneous  tisane,  generally  then  as  a  mixed  infection 
with  Bt&pbylotocpi,  it  in  a  cause  of  cellulitis. 

Whether  existing  latently  in  the  vagina  or  on  the  skin  of  the 
genitals,  or  introduced  on  the  hand*  or  instruments  of  doctor*  or 
midlives,  it.  causes  infection  of  the  placental  site  with  asero-pnruJ  nl 
discharge,  and  thrombosis  of  the  uterine  sinuses,  ^edematous  irifliun* 
million  tad  suppuration  In  the  broad  ligaments,  or  by  further  extension 
ribrino-purulent  peritonitis. 

Retaking  the  circulation,  it  is  especially  th»  cause  of  septieieinia 
with  metastatic  (edematous  intinrnmatiims  and  pyuamio  abscesses,  in 
organs  Mich  M  the  kidney.  Its  exact  relationship  to  scarlet  lever 
is  uncertain  ;  it  lias  been  affirmed  that  scarlet  fever  is  due  to  a 
variety  of  streptococcus  pyogenes  lie  this  as  it  may,  strepto< p  m m -i 
readily  complicate  scarlet  fever   hv  i   from   the  fauces,  a&d 

the  septKirniie  condition  started  hy  puerperal  and  pharyngeal  Of 
other  i n feci  ion a  hy  streptococci  may  closely  resemble  in  its  course 
an  attack  of  scarlet  fever. 

An  afttatOIJB  obtained  from  streptococcus  cultures  has  been 
extraordinarily  successful  in  streptococcus  infections,  but  Only 
apparently  when  the  infection  is  a  pure  one}  and  not,  as  is  10 
often  the  ease,  when  mixed  with  staphylococci.  Then  the  strepto- 
OQCOtH  antitoxin  fa  of  no  service. 

Erysipelas  and  cellulitis.  —  Cutanwu*  wfeipdai  is  due  to 
practically  an  unmixed  infection  by  streptococcus  pyogenes — is, 
in  fact,  a  streptococcal  dermatitis.  In  <*cUu?**<utanrow  tryxipelas, 
and  more  markedly  so  in  veil  alar  erysipelas  or  dijfuse  caBitltlti, 
in  which  the  infection  involves  the  subcutaneous  and  inter- 
muscular connective  tissue,  staphylococci  are  also  largely  present, 
I  nit  the  process  is  a  mixed  infection,  Krvsipelas  and  cellulitis 
constitute  an  infective,  diffusely  spreading  inflammation  of  tin. 
skin  or  subcutaneous  tissue  or  both;  also  mucous  membranes 
■lid  submucous  tissues  near  the  skin,  and  by  spreading,  serous 
surfaces  such  as  the  peritoneum  may  become  involved, 

It  w  at  its  early  stage  a  fihrino  cellular  inflammation,  the 
connective- tissue  spaces  becoming  distended  with  a  Bfarogenow 
exudation  which  coagi dates,  and  on  mucous  and  serous  surfaces 
forms  a  fibrinous  membrane.  Then  suppuration  follows  in  the 
wake  of  the  inflammatory  uxlema. 

Whilst  the  eaust  of  erysipelas  is  the  streptococcus  pyogenes,  the 
-rural  view  at  present  seems  tu  be  that  there  are  varieties  of  the 
(ism  owing  (0  external  variations,  hut  not  amounting  to  dis- 
tinct sjaeies.  Fehloisen,  who  discovered  the  connection  of  erysipelas 
with  BtreptoOOGGi,  regarded  the  organism  as  a  distinct  species,  *trr/t- 
tococcm  mfripdato$M$i  eatable,  after  repeated  cultivation,  of  repro- 
dueing  typical  erysipelas.  Improvement  having  been  reported  when 
lupus  and  malignant  tumours  had  been  attacked  by  erysipelas,  pure 
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cultures  of  the  organism  were  inoculated  into  human  U-iiig*,  and  after 
fifteen  to  sixty  hours  erysipelas  connn- nn  .|. 

In  most  eases  a  smalt  scratch,  crack,  or  wound  serves  e^  (he  point 
tif  entry;    in  others  an  open  sore  having  existed  foi  stKQfi  time,  the 

psipelaa  mp  /i.ttopnihir  tr*f*iprfax  was  ho  called  because, 

wittily  iu  facial  erysipelas,  no  traumatism  was  apparent.     Three 

sible  explanations  are  suggested  :  (1)  that  a  slight  crack  or  fissure 
lias  been  overlooked  ;  ('i\  th.it  the  organisms  have  passed  into  the 
*kin  by  way  of  a  sweat-duet  or  hair-follicle,  aided  by  rubbing — this 
can  be  imitated  by  rubbing  into  Am  skin  s  pure  culture;  (3)  that 
«  metastatic  inflammation,  the  organism  having  entered  some 
point  at  a  distance  on  the  skin  or  mucous  membrane,  <\</.,  the  uterus, 
hand,     In  test  form  the  affection  clinically  appears  as  tmnxi*  n( 

**tj1'  >+  occurring  iu  patches  in  various  parts. 

Erysipelas  is   prevented  from  attacking  operation  and  accidental 


+**<J&t*  *******&&£* 


I  >i.  —  O -iUlitin.     Coiuicttivc'tiwiiaj  lyiu|>b  f[>ius5S  filled  *f*S  vtfipta 

woui  septic   and  antiseptic  measures   (see     Wmmda)  ;   from 

king  wounds  in  course  <>f   healing  by  similar  precautions  in 

iag  ;  also  by  isolating  eases  of  the  disease  and  by  ^mm.1  hygienic 

lions.      Bad   ventilation  and  drains,  overcrowd  in  neral 

lack   of  cleanliness  favour  the  existence  of   the  organism,  and    it   is 

•.here  tbaae  enriditions  are  present  that  erysipelas  appears. 

The  so-called    predisposing  conditions  are   those    which    diminish 

mee  of  the  body  to  the  attack  of  the  streptococcus,  such 

old,  chronic  alcoholism,  Blight's  disease,  gout,  diabetes,  malignant 

tse, 

rvsipelas    is    now   recognised    as    being    due    to   the 
iUma  resting  dormant  as  spores  in  the  deeper  layers  of  the 
dermis,  but  capable   of  being  revived  by  conditions,  such  as  cold, 
h  lower  the  resistance  of  the  tissues* 

tCAojtg*/* — The  streptococcus  pyogenes  when  inoculated  multi- 

and  spreads  by  the  lymphatic  spaces  and   vessels  (Fig;   16). 

It  may  do  so  mainly  by  the  skin,  or  by  the  cellular  tissue,  or  along 

the   lymphatics,    without    any    sharp    line   of    demarcation    existing 

rd   clinical   Forms, 

If  it  spreads  fry  iht  tkin,  the  streptococcus  is  seen  in  the  lymph 
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channels  and  spaces,  causing  inflammation,  as  shown  by  the  redie  -- 
and  swelling;  of  the  akin-  The  naked-eye  appearance  corresponds  to 
irked  dilatation  of  the  blood -vessel  a  of  the  coriuni,  followed  by 
an  emigration  of  leucocytes  and  a  serous  exudation.  In  the  epidermis 
a  lymph  channel  between  the  epithelial  cells  is  distended  by  exuda- 
tion, then  a  vacuole  is  formed  by  the  destruction  of  the  neighbouring 
cells,  the  nuclei  falling  off  into  the  vacuole.  By  an  enlargement 
of  the  raettole  owing  to  inersotiag  serous  exudation,  an  elevation 
of  the  corneous  layer  of  the  epidermis,  a  vesicle,  is  produced.  Mean 
while  there  is  a  marked  collection  of  leucocytes  around  the  dilated 
vessels  in  the  pa-pill  te  of  the  corium,  some  of  these  invade  the 
epidermis  and  become  added  to  the  fluid  in  the  vesicle  ;  others 
invade  the  subcutaneous  tissue.  The  lymph-spaces  of  the  eorium 
and  adjacent  subcutaneous  tissue  are  distended  by  CMidutiou  swarm- 
ing with  streptococci.  The  disease  now  takes  one  of  two  directions — 
resolution,  or  extension  with  suppuration. 

In  resolution  repair  takes  place  by  proliferation  of  connect  iw 
tissue  and  epithelial  sells.  Miero-organisnis  and  debris  of  leum,  -sirs 
and  tissues  are  absorbed  hv  phagocytes,  and  t he  fluid  exudation 
drains  away  by  the  lymph  a  ties.  There  soon  follows  a  complete 
ration,  but  streptococci  may  remain  some  time  dormant,  not 
dead,  bul  itll]  liable  to  resuscitate  the  inflammation, 

In  nprt&ding  to  the  subcutaneous  tissues,  cellulitis  is  set  up,  with 
a  marked  tendency  to  suppuration.  In  this  cum  especially  a  mixed 
infection  with  staphylococci  ocelli's,  The  lympli-spaccs  become 
crowded  with  streptococci  and  leucocytes,  also  the  connective-tissue 
Hbrils  around  tend  to  disappear  and  to  be  replaced  by  leucocytes. 
In  the  intermuscular  tissue,  when  invading  muscles,  extension  occur* 
by  the  perimysium  enclosing  the  muscle  fan  After  this  the 

m uncle  bundles  are  invaded.  There  is  rapid  blurring  and  degenera- 
tion of  the  muscle  fibre  itself,  then  it  disappears  under  the  fluid 
e\udation  -Old  invasion  bj  [ettOOoyte*.     There  is  a  tendency  for  the 

exudation  to  ooagubte  into  fibrin,  also  for  the  leucocytes  fee  degtioe 

rate  and  I  pus  COlfHlSGlea.      Kelt  distended  lyinph-sp  u  <   fchus 

rhe    focus    fof    'Ui    sbsoess    smvoundsCJ    by    inflammatory 

osdema,  after  which  the  separate  absoeesee  rapidly  fuse*     Owing  to 

the  AOHtsmess  of  the  inflammation,  portions  of  skin,  or  fibrous 
uomiectiv'  belonging  to  the  suheut .menus  tissue,  or  fascia,  or 

aponeurosis  of  muscles,  die  m  mtt*8e%  forming  slou_ 

Tlie  post-mortem  appearances  are  those  described  under  septicaemia 
and  pya/tiiia.  Death  is  often  occasioned  by  the  septic  intoxication, 
before  the  development  of  metastatic  inflammation, 

(Visual  Yauiktiim. —  Krysipelas  may  be  divided  into— I,  the 
QtttStteOtlfl  ;  2,  the  eellulo-rutuueous  or  phlegmonous  ;  and  .'t,  the 
cellular  or  diffuse  cellulitis. 

1 .  Cutaneous  erysipelas  <:»  nerally  attacks  the  skin  primarily,  less 
commonly  the  neighbouring  mucous  membrane.      It  is  a  sp> 
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in  ten tive  disease  affecting  chiefly  the  lymphatics  and  lymph  tit  ic 
spaces*  and  is  especially  prone  to  occur  in  the  region  of  the  face  said 
Head.     The  symptoms  arc  local  laid  constitutional. 

•it  tignt* — There  is  a  vivid  blush  of  redness,  usually  noted  as 
ing   from  a  wound,   scratch,  or  pimple,   and   appearing  either 
simultaneously  with,  or  In  some   instances  not  till   twenty-four  or 
forty-eight    hours    after  the  unset  of   the  constitution;! I   symptoms, 
The  blush  has  a  great  tend.  pread,  or  to  suddenly  subside  at 

one  part  and  attack  another  (metastasis).  The  spreading  edge  is 
sharply  defined  and  slightly  raised  above  the  surrounding  skin, 
whilst  the  subsiding  edge  fades  off  into  the  healthy  skin.  The 
surface  is  usually  at  first  vividly  and  uniformly  red,  cedematous,  and 
shining,  the  redness  fading  momentarily  on  pressure,  and  later 
becoming  of  a  dusky  hue.  The  patient  complains  of  a  stiffness  and 
ng  heat  in  the  part.  In  very  acute  cases  the  cuticle  is  raised 
the  exudation  of  serous  fluid  beneath  it,  and  the 
nearest  lymphatic  glands  are  generally  tender  and  enlarged.  Where 
the  tissues  are  lax,  as  about  the  face  or  scrotum,  there  is  much 
trdetna,  but  there  is  little  tendency  to  suppuration,  except  in  the 
scrotum  where  gangrene  and  sloughing  are  not  infrequently  met  with. 
When  the  inflammation  subsides,  there  is  usually  some  desquamation 
of  the  cuticle. 

The  wound  itself,  if  one  is  present*  takes  on  an  unhealthy  appear- 
fe.ah  tlie  edges  swell,  the  granulations  shrivel, 
;md   the  surface  becomes  dr\ 

'fhf  tOtoHi&v&ional  tymptom*  generally  begin  with  a  chill  or  rigor. 
The  temperature  suddenly  rises  to  103°  or  104%  or  higher,  but  it 
does  not  fluctuate  as  in  septicemia  and  pyasmia.  The  pulse  becomes 
rapid,  and  there  is  headache,  loss  of  appetite,  furred  tongue  and 
constipation,  or  sometimes  diarrhoea. 

Terminations* — The  cutaneous  erysipelas  as  a  rule  gradually 
subsides,  or  when  affecting  the  face  may  cease  quite  abruptly, 
with  a  sudden  fall  of  temperature  to  the  normal,  and  the  patient 
em  ;  or  it  may  spread  over  a  large  area,  and  the  patient  sink 
intt>  a  low  typhoid  state,  and  die  of  septicaemia,  especially  when  the 
subject  of  kidney  disease  or  other  visceral  trouble.  When  about 
the  head  and  face  it  may  spread  to  the  pharynx  or  larynx,  and  end 
fatally  from  (edematous  laryngitis;  or  it  may  spread  to  the  orbit, 
conjunctiva,  lachrymal  apparatus,  nose,  or  ear;  or  to  the  bronchi 
and  lungs;  or  it  may  attack  the  membranes  of  the  brain  and  set  up 
meningitis ;  or  the  peritoneum,  and  set  up  peritonitis.  A  persistent 
(edema  leading  to  permanent  thickening  sometimes  ensues  in  the 
face    or  eyelid*.       Tendon-sheaths  or  joints  may  liecome  involved, 

leading  to  adhesions  or  ankylosis.      Relapses  are  conn n 

ml, — -The  bowels  should  be  opened  by  a  smart  purge 
(calomel,  gr.  v.  c.  jalap,  gr.  viii.),  and  subsequently  perch loride  of 
iron  given  in  large  doses  (tiuet :  ferri  peruhlor  ;   m.  \L  l  5>j^ 

w. 


G6     GEN  Kit AL    PATHOLOGY   OF   SURGICAL    DISEASES, 


quartis  horis).  Slop  diet  is  usually  required  at  first,  but  if  the 
constitutional  symptoms  assume  a  tew  type,  the  patient  should  not  be 
too  much  depressed,  and  a  stimulating  plan  of  treatment  is  indicate  >3, 
Thus,  ammonia  and  bark,  brandj-and-egg  mixture,  brandy, 
beef-tea,  etc,  are  called  fur  should  the  temperature  run  High,  the 
pulse  become  softj  and  the  tongue  dry  and  brown,  or  low  muttering 
delirium  set  in.  Locally,  nothing  answers  better  than  dusting  the 
part  with  equal  quantities  of  oxide  of  zinc  and  starch  powder,  and 
enclosing  it  in  a  thick  layer  of  cottonwool  Painting  tibe  part  with 
an  aeneous  solution  of  nitrate  of  silver  {\0  per  cent/)  is  sometimes 
or  service.  When  there  is  an  unhealthy  wound,  means  should  he 
taken  to  render  this  aseptic  ;  but  strong  antiseptics,  as  carbolic  acid, 
must  be  avoided,  as  they  cause  too  much  irritation.  Should  there 
lie  any  collection  of  pus,  of  other  pent-up  discharge,  it  must  of 
be  tei  mir,  and  the  part  efficiently  drained.     When  a  patient 

is  attacked  with  erysipelas  in  a  hospital,  lie  should  be  removed  to 
an  isolation  ward,  and  the  greatest  care  taken  lest  the  infection 
spread  to  other  patients,  as  does  scarlet  fever.  It  was  an  old 
prarlice  to  draw  a  stick  or  nitrate  of  silver  over  the  skin  in  front 
of  the  spreading  edge  of  redness,  and  it  was  said  that  the  erysipelas 
would  Tint  pass  over  this  line.  Since  the  teaching  has  been  in  vogue 
that  the  inflammatory  reaction  which  follows  the  spread  of  the 
DUCrooOCCi  is  salutary  in  that  phagocytes  destroy  the  micro  -organisms, 
attempts  have  been  made  to  set  up  inflammation  in  front  of  the 
Poaching  organisms  by  painting  the  skin  with  tincture  of  iodine. 
1  in  which  the  disease  is  said  to  have  been  thus  arrested  have 
been  reported*  In  severe  Bases  antistreptococcua  scrum  must  be 
employed  in  10  e,c.  doses,  repeated  four  times  in  twenty-four  hours, 

2.  Cellulo-cutaneoua,  or  phlegmonous  erysipelas,  differs 
from  the  preceding  variety,  in  that  it  involves  the  subcutaneous 
tissue  as  well  as  the  skin.  It  is  probably  always  associated  with  a 
scratch  or  wound,  and  nearly  always  terminates  in  suppuration  of 
tin.1  Subcutaneous  tissue  and  sloughing  of  the  skin,  but  it  ni;<\  not 
penetrate  beyond  the  d'-cp  fascia,  unless  this  has  been  injured.  It 
is  most  oommon  tn  the  intemperate,  or  those  of  broken  down  consti- 
tution or  the  subject  of  visceral  disease,  and  is  especially  frequent 
after  a  scalp   wound   Of  one   cm   the  hand* 

Symptom*, — There  is  locally  much    more    adema    and    swelling 

than  in  the  former  variety,  but  the  redness  is  less  bright  and  not 

i  arply   defined,  and    blebs    or  bulhc  containing   serum,    which 

may   be   blood  stained,   often    form    over   the    affected    part       The 

pain,   at   first  h"t   and   tingling,   soon   becomes  throbbing,   and    the 

swelling  brawny,  and  should  suppuration  occur,  boggy  in  places; 
whilst  the  redness  assumes  Brat  a  dusky,  then  a  purple,  and  then 

a  mottled  hue;  finally,  dark-coloured  sloughs  form,  but  no  pointing 
occurs.  If  an  incision  is  made  into  the  tissues,  they  are  at  first 
found    infiltrated  with  fluid,  and  later  look  like  wet  wash -leather 
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from  the  breaking  down  of  the  cellular  tissue  into  pus  anil  Bk*U 

As  the  inflammation  is  more  intense  than  in  cutaneous  erysipelas, 

so   an-   the  constitutional    symptoms,   though  similar,   more  grave. 

At    tin'    unset    there  are  often  severe  and   repealed  rigors.     The 

mies  a    typhoid    character   as   suppuration   beta   in.      The 

disease  may  ttrminatf  in  resolution,  but  more   frequently  runs  tlie 

above  described,  and  may  end   fatally  from  complications, 

■lin -pneumonia,  septicaemia,  pyecmiu,  with  exhaustion,  o*  hectic. 

It  is  most  fatal  win -lis  eufl  is  to  frequently  the  case,  the  patient  is  the 

subject  of  chronic   kidney  disease.      Locally,  it  may  lead  to  necrosis 

of  bone,  destruction  of  a  tendon  or  joint,  thickening  of  the  part,  or 

much  scarring. 

TrrtttmenL — This    must    be    both    constitutional    and    local,      A 

rive    should    be    given    at  the  unset,   and   the  patient   placed 

hi  slop  dietj  which  should  be  exchanged,  when  suppuration  occurs, 

Mio.utrated  nourishment  with  ipiinine,   iron,  and    stimulants, 

Locally,  lint  soaked  in  hot  boric  aeid  lotion,  with  belladonna  extract 

and   j  .  should   be  applied,  and   short   incisions   made  early 

before  sloughing  has   had   time   to  take    place,  i&,  as  soon  as  the 

become  brawny.      A   number  of  small   incisions  made  parallel 

to  the  long  axis  of  the  limb  are  preferable  to  one  long  one.     They 

thotild  extend  through  the  skin  into  the  inflamed  cellular  tissue,  the 

Inert lorrhage,  which  is  often  free,  being  readily  stopped,  if  excessive, 

by    plugging   with    iodoform   gauae,    or    like    antiseptie    material 

lU'ittly   the    wounds    should    be   dressed    antiseptically,   well 

drained,  and   the  sloughs  removed  from  time  to  time  as  they  form. 

•  1  diarrhoea  set  in  it  may  be  controlled  by  opium  ;  but  this 

drug  must  be  given  cautiously  when  there  is  kidney  mischief.      In 

bad  cases,  where  much  skin  has  been  destroyed  or  a  joint  irreparably 

damaged,  amputation  may  ultimately  be  required,  but  should  not,  as 

ft  rule,  be  done  whilst  the  disease  is  in  progress. 

3    Cellular  erysipelas,  or  diffuse    cellulitis-,    is    an    acute, 
infective,    and    diffuse    inflammation   of    the   cellular  tissue   due   to 
ittfeptaOdGCoft    infection    commonly   mixed    with    staphylococci.      U 
occur  in  the  subcutaneous  or  submucous  tissues,  in  the  inter- 
muscular planes,  in  the  cellular  tissue  of  the  pelvis  or  orbit,  in  toot 
here  m  the  body  where  connective  tissue  exists.    It  may  be  pro- 
I  in  various  ways.     Thus  it  may  occur  in  the  subcutaneous 
itch  or  puncture,  particularly  one  inflicted  in  the 
st-tuortcm  room  ;  in  the  pelvic  cellular  tissue  after  parturition  or 
ration  of  lithotomy;  and  in  the  submucous  tissue  after  an 
v,  us  a  sting  of  the  throat  by  a  wasp. 
Symptoms. — The  constitutional  symptoms  resemble  those  already 
ler  the  preceding  varieties  of  erysipelas,  and  though  they 
m  intensity  they  arc  generally  grave  and  soon  assume  an 
type,  as  the  septic  products  are  absorbed  from  the  decom- 
posing Hi.     local   symptoms  vary  according    to   the  part 

i   2 
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attacked.  When  the  subcutaneous  tissue  is  affected  thov  are  similar 
iii  fcboM  of  eel hdo-cutau eons  erysipelas,  save  that  the  skin  is  aot  at 
tirsl  in  vol  veil,  hut  is  only  slightly  reddened  or  mottled;  the  jmrts, 
ver,  feel  hard  and  brawny,  and  become  boggy  as  suppuration 
occurs,  Later  the  skin,  Ml  the  vessels  which  supply  it  are  destroyed 
by  the  pressure  of  the  inflammatory  exudation  in  the  subr u- 
taneniis  tissue,  loses  its  vitality,  jind  rapidly  becomes  gangrenous  and 
sloughs. 

The  treat  went  is  like  that'  of  ceHulo  eutaneouservsipelas.  Jiu-i*ions 
should  lit-  made  early,  and  stimulating  treatment  is  generally  required 
from  the  first. 

(c)  Pneiimococcua  infection. — The  pnettmococem  is  a  patho- 
genetic form  of  Btreptocoooui  which  is  generally  found  in  human  beings 
as  an  oval  or  lozenge-shaped  coccus  united  in  pairs  and  surrounded  by  u 
r r.iHshieent  capsule,  and  may  be  seen  in  chains  or  huge  n  domes.  Jt 
stains  especially  with  gentian- violet.  It  is  a  question  whether  it 
exists  as  varieties,  or  whether  the  various  pathological  conditions  it 
gives  rise  to  are  the  result  mainly  of  external  factors.  Typically 
it  is  the  cause  of  a  simple  nbrogenous  inflammation,  as  in  acute 
pneumonia  or  pleurisy,  but  with  a  tendency  in  the  latter  0006  I 
on  to  suppuration    and    form  an  empyema.      Whilst  many  different 

organisms   are   found   in  empyema  thoracis,  yet   tin-   poem oecus 

seems  to  be  the  chief  virulent  organ isim  Jn  such  an  emm 
l bete  arc  masses  of  fibrin  floating  in  the  fluid,  showing  that  the 
suppuration  has  occurred  after  the  fibrinous  exudation.  But 
beyond  this  the  pneumoeoccus  has  been  found  to  he  the  cause 
of  serous  or  fibrinous  inflammation  going  on  to  suppuration  in 
other  serous  membranes,  the  pericardium,  peritoneum,  joints  and 
meninges,  also  in  the  mucous  sinuses  connected  with  the  nose  and 
ear,  mamillary  frontal  ami  mastoid,  also  of  gastritis  and  general 
infection.  [tenter*  fay  theluogs,  and  hence  many  of  these  *uppurA- 
linns  are  metastatic,  following  on  pneumonia,  broncho-pneumonia  and 
plturo  pneumonia,  and  the  organism  appears  to  be  connected  with 
the  prevalent  attacks  of  M  influenza. 7?  It  may  probably  set  up  a 
primary  affection  in  the  siuusi's  of  the  nose  and  middle  ear,  from 
which  possibly  in  some  enses  metastases  are  derived.  {Sue  alio 
J'netintocovrat  A rthriti*.) 


Vtntrwl  /'/ 

Tudor  this  bead  are  included  gonorrhea,  soft  venereal  BOW,  ind 
syphilid 

Gonorrhoea  infection.-  The  primary  specific  cause  of  yonvrrhira 
is  the  mtsrocpocm  pontitfAM  Of  ppwocoootif,  winch  sets  up  an  acute 
infeetiw  ppeoifta  itiflamuiation  of  mucous  membranes,  attended  by 
a  profuse  inur-o  [Mi  nii-ni  diaohatge,  wimh  becomes  complicated  bg 

other    pyogenic    organisms  in   the   later   stages,      Whilst   mostly    a 


INFECTIVE   PROCESSES  G9 

disease  inoculated  upon  the  urethral  ortftee  and  glans  penis 

of  the  male,  and  the  urethral  and  vulvovaginal  orifice  of  the  fern ale, 

mi   attack    other    mucous    membranes,   especially   the   con- 

commouly  that  of  the  none  and  rectum. 

The  pyococcus  (Figs.  17  and  Itf)  appears  generally  in  }>air»,  I  he 

ai!jaci  flattened  against  each  other.     The  organisms  are  found 

either  free  in  the  discharge.  Of  included  in  pus  cells,  or  in  the  super- 

the  urethral  epithelium-      They  are  easily  stained  with 

anil  in  *\\*s,  but  are  discoloured  again  by  using  Gram *i  method.     They 


Fw,    17. —  (JooofthcBttl      urethritis    (Zicgler}, 

i  of  toncoai  membrane,    6,  infiltrated 

,  an*  I  with  di  friended  blood - 

v«r«#»eiU      d.  Desquamating     rtu^H  rHcTJil   epft- 

M,       (.   The    deUuhcd    ejjitheluil   cell* 

with  Jcticucftes  and  goaocooci  eompodng  the 

i -purulent  discharge. 


Km;     1  L    -(i.iir.,-.„.,  i  (fttfflw)* 
...    M\lr.i-i  ■■- 1 1  -i.  I  .ii. 
L    [nttl  ii-tluhir. 
#'.    Pol  vim  iyt>. 


red  only  with  great  difficulty  on  agar  and  human  blood 

u  and  with  no  degree  of  certainty  in  other  ways*     Animals  are 

ttmnunc,  but  inoculation  experiments  on  men  and  women  done  abroad 

been  Followed  by  a  mucopurulent  inflammation.     Clinically 

no  possible  doubt  as  to  the  specific  character  of  the 

inflammation    at    the    commencement,     Other  pyogenic  nrgmisms, 

ialh  staphylococci,  exist  abundantly  in  the  urethra  and  other 

it  is  doubtful  how  Far  the  general  results 

norrho>a  are  due  to  this  mixed  infect i mi. 

<kolo*jy,  —  hi  the  male  the  gouococcus  usually  begins  to  develop 
in  the  foam  navicular!*,  and  thence  spreads  backwards  along  the 
urethra.     It  penetrate*   the  surface   layer  of    the  epithelium    and 
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Ilea  partly  t»etween  and  partly  in   epithelial  cells  and  leucocytes, 
where  it  multiplies.     It  extends,  however,  hardly  at  all  through  the 

epithelium  to  the  subepithelial  connective  tissue  in  th> 
squamous  epithelium,  In  it  in  the  cane  of  the  transitional  epithelium 
higher  up  t Iti^  extension  BMJftt  easily  takes  place.  There  occurs  a 
marked  emigraticaj  of  leuoocytea  from  the  vessels  heueath  the 
epithelium,  which  leuo*  vu>,  in  travelling  to  the  surface  with  the 
exudation,  detach  the  superficial  epithelial  celK  whilst  the  mucous 
glands  are  stimulated  to  secrete.  The  urethral  discharge  therefore 
OomUBtB  of  mucous  fluid  in  which  pus  cells,  squamous  epithelial 
oeUi  jmd  grjooeoooi  float 

The  gonococcus  can  extend  in  the  mate  kick  wards  to  the  prostatic 
duct*,  the  vesieulre  seruinales,  the  epididymis,  and  to  the  bladder; 
in  the  female  to  the  urcthia  and  bladder,  the  vagina,  cervix  and 
uterine  cavity,  the  fallopian  tubes,  and  through  the  abdominal  ostia 
to  the  peritoneal  cavity.  It.  can  enter  the  veins  and  lymphatics 
get  into  the  arterial  circulation  and  set  up  endocarditis,  or  being 
ouried  to  joints,  burste,  ten  don -sheaths,  and  ligaments  may  irive 
rise  to  inflammation,  in  which  the  organism  may  be  found.  With 
respect  to  other  lesions,  it  in  uncertain  how  far  these  are  due  to 
gOnOOOOci    done  o?  to  other  pyogenic  organisms, 

(lontirrlHea  leads  to  (I)  a  sub-epithelial  oonni rtive  ttflBUQ  formation 
and  net u re,   to  (2)  abscess  around    mucous  tracts,  and   to 

Lppuxmtioo   in   glands  opening  on   these  surfaces. 

Whilst  at  the  commencement  an  acute   process,  it  may  subside 

into  a  chronic  a  fleet  ion,  attended  by  a  local  muco- purulent  in  flam - 

ioq.       Bill    with   the    production   of    toxins,    which    may   cause 

j.'mi  r,<J:  ed    lihmnic    inflammation,  especially  in    connective    tissues, 

BtUing  rheumatism. 

In  —Pus  containing  the  gonococcus  simply  requires  to 

posited  upon  a  mucous  surface;  no  lesion  of  the  epithelium  Kfl 

jIv  this   must  occur   in   the  male  in  the  fossa 

navicular!*  ;  in  the  female  in  the  vagina  and  about  the  meatus 
QrfllAriufc  Infection  of  the  conjunctiva,  lets  often  of  the  nose  aud 
mouth,  occurs  during  the  passage  of  the  child's  head  down  the 
vagina,  iu  children  and  adults  by  pus  carried  by  the  fingers, 
sponges,  or  towels,  Iu  little  girls  gonorrhoea  is  transmitted  quite 
apart  from  attempted  coitus  by  bed-linen,  sponges  and  towels,  To 
all  <t  priori  aup]>ositions  as  to  the  possibility  of  gonorrhoea  being 
ad  ik  *Q90  m  connection  with  dirt,  it  must  be  replied  that 
WO/A  in   event   liHH    not  been  proved  to  occur. 

Summit  t/  tjjf  $kk  cHnieal  pr0<t$9M  of  gonorrhoea. — For  driaih  set 
Dit<  rut, 

Primarf  amt*  of  oonorrhfra. — (I)  Iu  the  male  urethra  causing 
mueo-puruleut  urethritis. 

In    Tl,.     female   urethra  and   vagina,  causing    mucopurulent 
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vaginitis  and  urethritis;   in  little  girls,  sine  coitu,  simply  vulvo- 
vaginitis. 

(3)  In  the  conjunctiva  (rarely  nose  or  mouth),  causing  muco- 
purulent conjunctivitis. 

(4)  In  the  rectum,  male  or  female,  exceptional. 

B.  Complications  of  gonomhwa. — I.  Male.  a.  Local :  1,  Balanitis, 
with  or  without  paraphimosis  ;  2,  posthitis,  with  or  without  phimosis ; 
3,  warts  ;  4,  intra-urethral  haemorrhage ;  5,  intra-urethral  granula- 
tions; 6,  stricture,  (i.)  spasmodic,  (ii.)  organic  causing  genito-urinary 
obstruction  and  its  consequences;  7,  chordee  and  occasionally  in- 
duration of  penis  ;  8,  lacunar  abscess,  suppuration  in  Cowper's  gland, 
perineal  abscess  and  resulting  penile  and  perineal  fistulas.  j§.  Ex- 
tension along  the  genito-urinary  mucous  membrane  :  1,  Epididymitis ; 
2,  cystitis ;  3,  prostatitis  ;  4,  vesiculitis  ;  5,  rarely  as  an  immediate 
result,  pyelitis  and  nephritis,  commonly  after  stricture. 

II.  Female.  It  is  said  to  cause  one-eighth  of  all  "  gynecological " 
disease,  a.  Local:  1,  Urethritis;  2,  vaginitis;  3,  cervicitis;  4, 
abscess  in  Bartholin's  gland.  /?.  Extension  along  genito-urinary 
tract:  1,  Metritis;  2,  salpingitis  ;  3,  pelvic  cellulitis;  4,  pelvic 
peritonitis ;    5,  cystitis ;    6,  pyelitis. 

III.  Inflammation  extending  by  the  lymphatics  :  1,  Lymphangitis  ; 
2,  glandular  suppuration  or  bubo. 

IV.  General  infection,  so-called  "  gonorrheal  rheumatism":  1, 
Arthritis  ;  2,  bursitis ;  3,  tenosynovitis ;  4,  inflammation  of  fascia 
(plantar)  and  ligaments  of  joints  ;  5,  ocular  lesions,  conjunctivitis 
(simple,  not  the  primary  purulent),  iritis,  sclerotitis ;  6,  serous 
inflammations,  endocarditis,  pericarditis,  pleurisy,  peritonitis  (hsema- 
togenous,  not  by  extension) ;  7,  septic  infection,  septic  intoxication, 
septicemia,  pyeemia. 

Soft  venereal  sore — due  to  infection  with  Ducrey's 
bacillus. — The  sore  forms  a  small  irregularly  circular  ulcer  or 
merely  an  excoriation  from  detachment  of  the  epidermis,  with 
sharply-cut,  rather  undermined  edges,  the  floor  covered  with  a 
yellowish-grey  exudation,  the  base  not  indurated,  a  small  red  areola 
round  the  edge.  An  earlier  stage,  not  often  seen,  except  after 
inoculation  on  the  skin,  is  that  of  a  pustule.  The  exudation  clears 
away  from  the  floor,  granulations  appear,  and  healing  followrs. 

The  sores  are  often  multiple,  being  usually  placed  on  the  corona, 
or  surface  of  the  glans  penis  and  on  the  labia.  They  may  be  seen 
on  the  prepuce,  or  even  over  the  pubes  or  on  the  inner  side  of  the 
thigh,  but  not  elsewhere  except  after  distinct  inoculation — either  acci- 
dental or  for  purposes  of  diagnosis.  The  development  of  the  sores 
is  attended  by  much  heat  and  itching,  and  by  the  formation  of 
buboes,  which  as  a  rule  quickly  suppurate.  But  there  is  no  general 
infection.  The  disease  is  now  considered  to  be  caused  by  the  bacillus 
of  Ducrey,  which  is  constantly  present.  Scrapings  from  the  sore 
scratched  into  the  skin  of  the  arm  cause,  after  a  day,  redness ;  on 
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the  second  day  pustules  commence.  Although  other  organisms  are 
found  in  the  sores*  yet  in  the  pustules  resulting  from  inoculation 
only  the  specific  bacillus  grows  and  the  inoculations  can  be  repeated. 
The  organisms  are  also  found  in  the  swollen  glands  included  in 
leucocytes  ;  they  may  be  present  in  the  pus  and  in  the  wall  of  the 
suppurating  gland,  but  this  is  not  always  so  ;  perhaps  because  they 
can  be  destroyed,  and  the  gland  undergo  resolution. 

A  soft  sore  has  to  be  distinguished  from  a  hard  chancre  (see  below), 
For  diagnosis  and  treatment)  see  Diwaxex  of  Qmital  Organ*. 

SyphiIis*^#Sy;>Ai7iV  is  an  infective  disease,  which,  starting  at  the 
seat  of  inoculation,  passes  into  the  circulation  mainly  through  the 
lymphatics  mid  then  gives  rise  to  inflammatory  degenerating  lesions. 
The  common  mode  of  inoculation  makes  it  in  the  main  a  venereal 
affection,  but  it  can  spread  otherwise  {ace  Effrngmital  Syphilid). 

Causation. — Syphilid  is  doubtless  due  to  a  specific  organism, 
The  analogies  between  its  course  and  that  of  tubercle,  etc.,  known 
to  be  caused  by  organisms  is  so  close.  It  is  as  yett  however,  uncer- 
tain whether  the  specific  organism  has  been  discovered*  Lustgarteu 
has  described  a  bacillus,  which  some  hold  is  distinct  from  the 
sTiit'grna  bacillus,  but  at  any  rate  it  has  not  been  cultivated. 
Further,  DO  animal  has  been  found  to  suffer  from  syphilis,  nor  can 
syphilis  be  inoculated  into  them,  statements  regarding  the  pig  and 
mou  k  ey  not  bei  n  g  w  idel  y  ac  cepted .  The  disco  very  of  oth  er  organisms, 
those  can  I  sores,  gonorrhoea,  tubercle,  leprosy,  and  pyogenic 

processes,  have,  nevertheless,  greatly  aided  in  differentiating  syphilis. 
Wlmuv  i  be  the  organism,  there  is  abundant  clinical  evidence  to 
show  that  it  exists  in  the  normal  and  pathological  fluids,  especially 
the  highly  cellular  ones,  in  the  secretions  of  mucous  surfaces,  in 
the  urethra,  vagina,  and  month  during  the  primary  and  secondary 
stage,  also  in  the  blood,  and  in  serous  and  purulent  exudations,  but 
iallv  in  the  sperm,  apparent!}'  in  the  actual  spermatozoon  which 
fertiliser  the  ovum. 

Ii'/txtion. — Generally  speaking,  a  distinct  local  lesion  is  produced 
at  the  site  of  inoculation,  Yet  it  is  not  necessary,  especially  in  the 
Me,  for  any  local  or  indeed  general  lesion  to  be  produced,  for  the 
child  is  infected  from  the  very  fertilisation  of  the  ovum  by  the  sperm, 
ronrf/Jionai  tfphilu.  The  child  being  infected,  the  result  on  the 
diother  may  be  a  certain  immunity  to  syphilitic  inoculation,  lasting 
during  her  pregnancy  and  for  some  time  after  childbirth  (CotU** 
law).  Presumably  the  child  infected  through  the  sperm  produces 
aii  antitoxin,  which  confers  this  limited  immunity  oil  the  mother. 
In  some  way  also  this  immunity  of  the  mother  partially  protects 
later  children  from  becoming  syphilitic,  for  they  usually  suffer 
in  a  diminishing  ratio.  An  older  explanation  supposed  a  diminished 
virulence  of  the  disease  in  the  father,  Rut  against  this  latter 
explanation  it  has  been  noted  that  the  eldest  children  of  a  second 
marriage  have  shown  syphilis  derived  from  the  father,  owing  to  the 
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ber  not  yi  mmumaed,  like  the  fiffti  wilV.     In  the  case  of 

a  truly  sypbilised  mother,  all  the  child ren  may  to  syphilitic ;    mi 

i    hand,  it  is  not  neCOWttrj  ftir  a  child  to  be  infected  either 

lief  ore  or  at  birth,  or  to  exhibit  any  lesion  in  later  years,  although 

l»oth  parents  show  evident  signs  of  recently  acquired  syphilis. 

The  duration  of  infectivity  cannot  be  stated  with  any  certainty. 
An  attempt  to  define  this  duration  has  been  tried  abroad  by  auto-iuocu~ 
] ..it i<»n  of  the  patient,  the  inoculation oF  secretions  into  the  skin  being 
rationed  at  first  by  a  local  lesion,  and  when  this  ceases  to  occur,  the 
pliant  has  been  regarded  as  cured.  But  a  patient  who  has  ceased  to 
ito-inoenlahle  may  remain  infective ;  as  long  as  twenty  years 
after  acquiring  syphilis  a  man  has  infected  Urn  wife,  Usually,  it  is 
•toted  thai  after  two  years  from  the  last  manifestation,  and  after 
a  full  course  of  treatment,  marriage  ia  practically  safe,  but  no  great 
reliance  can  be  put  on  this  dictum, 
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SypMttHfc  or  hml  cliuncrc  (after  Bfaglftr),  1.  Eptdaraiil  raised  ly 
aihI  tTililtntU'il  by  cell*.  2,  Dilate*!  capillaries  U.  Lrni[ihniic*  distended  with 
|^ooocrl«i»>  4.  Kolvmi-  k*ir  taercjtat  5,  rt,  jwkI  7.  Mononuclear,  baiarlenr 
•ad  multinuokar  epithelioid  »IU  demtd  li.V  |irolifcraiiim  from  HUHOUllia  tissue 
cell*  und  giving  rise  to  film 

!V. — Speaking  generally,  the  syphilitic  vims  date  up  chronic 

inflammation   with  tissue-cell   proliferation,  especially  in   connective 

This  cell  proliferation  may  terminate  in  soar  tisane,  or  from 

insufficient  blood  Bupply  undergo  d>  ion  and  necrosis.     The 

following  lesions  are  produced  ; — 

i  1 1   The  hard  chancre  at  the  site  of  inoculation  (Fig,  19)  con 
of  a  collection  of  leucocytes  its   the  <uniiective~tissue  lymph  spaces, 
along  with  a  proliferation  of  tissue  cells  forming  large  epithelioid 
sella.     Some  of  these  cells  now  and   again  develop   into   a  giant- 
cell,  but  not   to  the  same  extent  us  occurs  in  tubercle.      It  is  these 
Its  which  result  in  sear  tissue,  whether  the  ehim  iv  heal   by 
i  or  after  suppuration .     At  the  same  time  the  lymphatics 
ae  distended   with  small    round    cells,  and    the  neighbouring 
latic  glands  become  swollen  hy  inflammation. 
The  secondary  eruptions  of   the  skin  of    the  e xanthomatous 
are    the    result  of    vascular   dilation,    without   any   important 
exudation,  so  that  the  rash  quickly  disappears,  leaving  no  trace, 
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(3)  The  secondary  papular  and  condylomatous  manifestations  result 
from  a  pathological  exudation,  of  fluid  and  a  leucocytic  infiltration 
into  the  papilhe  of  the  corium  and  into  the  epithelium.  The 
exudation  saturates  the  epithelium,  some  oi  it  coagulfttee,  some  oi 
it  eecapefl  and  makes  the  surface  moist,  the  fluid  bci^g  notoriously 
virulent. 

(4)  Post ulation  and  ulceration,  also  the  ecthymatous  and  rupial 
eruptions,  are  the  result  of  pyogenic  organisms  infecting  collections 


holograph  of  a  section  through  the  outer  part  of  a  gumma  of  the  ItYer. 
In  tha  lower  pnrt  the  liver  calls  are  *een  partly  obscure  J  by  inflammatory  cells. 
Above  thiH  U  fibrous  thwil  ** ith  elorigite<l  nuclei.  In  the  left  halfi*  a  dIu<kI- 
ve*»el  tlit:  wall  of  whiith  ban  been  much  thickened  by  syphilitic  iiiflauiiuatioti.  In 
flu-  upper  jmrtof  the  phutograph  the  indafntuatory  tissue  i* undergoing  luyxom a tiui*. 
(hgOOttattao,  the  fibres  and  nuclei  staining  leas  deeply,  and  *t>ace$  between  the  fibre* 
becoming  distended  by  myxomatous  fltiilt  and  this  Regeneration  is  separated  from 
the  liver  cells  by  a  capsule  of  sclerosed  tissue, 

of  Leucocytes  in  the  cutis  and  subcutaneous  tissue,  the  resistance  of 
which  hits  heeu  weakened  by  the  syphilitic  inflammation, 

(5)  A  gumma  is  the  characteristic  formation  of  the  so-called 
tertiary  stage.  It  commences  jus  a  ciretimscrihcd  hitlammritiun  in 
and  around  the  blood-vessels  of  connective  tissue.  It  is  partly 
oocapotad  of  emigrated  leucocytes,  partly  also  of  proliferated  tissue 

tells,  which  form  young  connective  tissue  and  blood- vessels.  Lf  the 
Quid  exudation  i>  also  marked  the  whole  ini-^  assumes  a  gelatinous 
consistency,  having  a  greyish  appearance,  and  tends  to  undergo 
myxomatous  degeneration  owing  to  deficient  blood  supply;  hence 
thr  name  of  yuttuiift,      If  suppuration  endues    from    the  invasion  of 

<nic  organisms,   much  of    the  tough   fibrous  connective  ti 
forms  greyish    wash-leather-like    sloughs    mixed    with  a  sticky  pus. 
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When,  however,  the  conn  cetive-t  inane  ptoliferation  u<  'is  bhe  upper  hand, 
tissue  results. 

imata  there  occur  changes  in  the  later  periods, 
which  ui.iv  be  hmknl  upou  bmj  continuations  or  relapses,  especially 
markod  by  their  persistent  character.  Instead  of  forming  gumm&ta, 
the  inflammation  results  in  the  formation  of  fibrous  tissue  Scfei 

i'i.imiai   pokve  Of  syphilis — These  are  beet  divided  into  (1)  the 
local  \  the  site  of  inoculation,  and  (2)  generalised  syphilis* 

Hot  it  h  fcuatom&ry  to  divide  the  disease  into  (a)  primary  syphilis, 


Fig.  21. — Fhntogrnph  of  ft  we^liuu   through   n   hmikmg  down  gumma  of  the  testis. 

In  the  upper  half  is  gammatom  fibrous  t  >-. m-  which  lias  undergone  nyxffmatooi 

a«  fibre*,  and  to  a  large  extent  the  nuclei,  no  lunger  staining.     In  (be 

tubota  of  the  testis  with   intia  minatory  infiltration,  myxomatoui 

.•  nerxtion  tanJiug  In  advance  among  the  pcrsi*tmK  tulmlex. 

the   changes  which  occur  at  the   site  «f   inoculation  along  with 

lymphatic  and   glandular  inflammation;  {b)  secimdarv  syphilis,  the 

r   transitory  and  most  superficial  lesions;  (c)  tertiary 

by  the  formation  of  gummata.      But  there  is 

ne  of  demarcation  between  these  forma,  for  it  has  been  shown 

by    i he    attempts     to    excise   ■    primary    i ihancre    that    Beoondarj 

eg  plac*  vrrv -|_v.     Gummatous  eruptions  also  appes.1 

rntly  in  severe  cases,  whilst  the  so-called  late  seoondafiaj  mtq 

reappear  during  the  course  of  years. 

Primary  syphilis.— For  the  inoculation  of  -syphilis  there  need 

.<•  lesion  cin  or  mucous  membrane,  or  merely  a  small 

abrasion  which  heals  in  a  few  days.      Then   there   follows  a   latent 

lied    the   period  of    incubation,  during   which   there   are 
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signs,  and  which  last  for  three  to  five  weeks,  when  the 
tore  Of  hard  chancre  commences  to  develop,  followed  by  enlargement 
of  the  lymphatic  glands 

Forms  of  chamcrf*  —  I.  On  ike  male  tjmitahi —  The  typieal 
Ihinteriau  chancre  forms  mi  the  skin  of  the  penis.  Httrfi,  three 
to  live  weeks  after  exposure  to  infection,  a  slightly  itching 
red  spot  is  noted,  which  incrciOOq  to  an  indurated  papule,  Mien 
to  an  area  raised  at  its  edges,  so  as  to  be  sharply  defined  from  the 
surrounding  skin,  hut  a  little  depressed  in  the  centre.  Its  colour 
is  dusky  red,  its  surface  glazed  or  covered  with  epithelial  p 
or  dried  serum,  On  raising  it  up  between  the  thumb  and  finger 
(protected  against  in  feet  ion  by  lint),  it  is  felt  to  be  resistant,  pain- 
is  if  a  bit  of  cartilage  or  parchment  hud  been  let  Utto  the  skin, 
but  movable  Oil  the  deeper  structures,  There  is  no  inflammation 
around,  but  the  lymphatics  running  along  the  dorsum  of  the  perns 
can  often  be  felt  ns  a  fine  cord,  and  the  inguinal  glitnds  are 
enlarged,  hard  or  shotty,  forming  ill  indurated  bubo,  but  can  be 
manipulated  without  pain.  Mercury  being  given,  this  induration 
disappears  by  resolution,  and  there  is  left  an  area  of  skin  a  little 
whiter  than  the  rest,  with  a  ^one  of  rather  deeper  pigmentation 
around*  Later  on  this  scar  may  undergo  a  gummatous  change, 
the  chancre  being  said  then  bO  recur.  Being  infected  from  without 
by  pyogenic  organkms,  a  chancre  may  ulcerate  or  become 
phagedenic.  A  hard  sore  may  also  develop  on  the  margin  of  the 
prepuce,  on  the  frenum  owing  to  a  slight  rupture,  or  on  the  corona 
or  at  the  meatus  uriuarius.  The  induration  in  such  a  case  is  marked 
but  more  diffuse,  fading  more  gradually  into  the  surrounding 
tissues  ;  the  surface  is  eovercd  with  a  mucopurulent  secretion,  and 
ulceration  much  more  readily  occurs. 

Less  Frequently  the  sore  is  seen  at  the  root  of  the  penis,  on  the 
MfOtfltft,  neighbouring  tnighft,  BKtfia  veneris,  or  on  the  hypngastrium 
ii p  to  the  umbilicus.  In  these  eases  generally  some  lesion  of  tin1 
gkiO,  &£.,  parasitic,  haw  been  pre- i it   b<  forehand. 

Typically  the  Hunterian  chancre  is  single,  but  it  maybe  multiple, 
especially   under   the  above  conditions,  when   two,  three  «»r  many 
chancres   may   develop  at  the   same    time.      Moreover,  a  hail 
may  co-exist   with   a  soft   venereal  sore,  or  with  gonorrhrra. 

Occasionally  a  syphilitic  sore  affects  the  urethra  further  back  than 
the  meatus.  Its  course  is  then  anomalous;  it  may  or  may  not  be 
attended  by  local  and  glandular  induration,  but  it  tends  to  result  in 
;i  very  tight  stricture.  When  a  man  is  inoculated  by  syphilis 
without  any  primary  lesion  befng  noticed,  it  is  not  unlikely  that 
tins  occurs  through  the  mucous  membrane  of  the  urethra.  This 
would  also  explain  the  cases  in  which  secondary  syphilis  follows  a 
pun i tent  urethritis,  apparently  gonorrheal. 

2.  On  the  fimati  fmUafo* — The  sore  in  most  commonly  seen  on  the 
mucous  surface  of  the    labia ;     there   the   induration   is   not   well 
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circumscribed,  indeed  it  may  rather  consist  in  a  general  ojdcmu-  of 
GOB  labium.  Leas  commonly  there  is  a  sore  on  the  vaginal  wall, 
iu  the  neighbourhood  of  the  urethra  or  upon  the  cervix  uteri,  but  in 
ihe  vast  majority  of  oasee  chancres  iu  these  situations  pass  unnoticed. 
j  a  hard  sure  is  found  on  tlie  skin  iu  the  neighbourhood  of 
the  vulva,  or  iitms,  Of  inner  side  of  the  thigh,  having  been  inoculated 
.some  previous  skin  lesion,  and  in  these  situations  the  sore  may 
he  multiple, 

X  Primary  wt  on  m  genitals,  not  inoculated  during  coitiut* — 
Without  doubt,  inoculation  lias  taken  place  from  sores  on  the 
fitigen  of  practitioners  or  midwsves,  also  through  instruments  used 
1  »i 1 1  SUch  BbOGldentfl  are  QOVradayi  inexcusable.  Primary 
sores  have  been  inoculated  during  circumcision  through  the  instru- 
ments or  saliva  of  a  Jewish  operator.  The  children  showed  an 
indurated  wound,  enlarged  glands,  well-marked  secondary  lc 
and  great  wasting. 

The  possibility  of  inoculation   of  the  genitals  through   external 
es,  linen,  the  seat  of  a  closet,  etc.,  may  he  admitted,  but  tales 
syphilid  has  iu  this  way  been    contracted   must   be   regarded 
with  great   see] it  in 

4.  Extragenital  chancre*. — These  are  must  ■common  on  the  lips,  less 
i   minou  oo  the  inner  surface  of  the  uumtli,  on  the  tongue,  palate  or 
s  being   inoculated  from   the  saliva  and  ulcerated  mouths  of 
noonday  syphilitic*.      If  by  kissing,  then  they  are  commonly  seen 
on  the  upper  lip  in  young  girls,      Pipes  or  musical  instruments,  or 
the  mouthpieces   used  by  glass-blowers,  when  passed   from   one  to 
another  have   transmitted    syphilis.      Eating   and  drinking   ui  com- 
mon  from   wooden  vessels  and  spoons  is  said  to  be  the  means  of 
gferring  syphilis  to  a  very  large  extent  in  Rusaia. 
Sores    also    form    on    the   eyelids  and    other    parts  of   the   face, 
probably  through  infected  saliva. 

oil-  on  the  finger  has  been  acquired  by  practitioners  and  mid- 
lives during  vaginal  examinations,  also  from  incautiously  handling 
a  sore.  A  foul  little  ulcer,  which  does  not  heal,  is  seen  beside 
>il  or  on  the  bin  k  of  the  Hnger  above  the  nail,  arising  without 
am  pain  or  induration.  Syphilis  has  been  directly  inoculated  in  the 
course  of  vaccination,  by  clear  serum  taken  from  the  aim  of  a 
child  at  the  time  not  obviously  syphilitic,  an  accident  now  prevented 
by  the    in  .df  lymph.       Both    a    sturgeon    and    his   assistant 

inoculated    themselves   through    ringer-pricks    during   an  operation. 
>n]  and  dental  instruments  have  transferred  infection,  for  dried 
ilitic  material  may  remain   virulent   h>r   months,     A  few  well- 
ibHebad  eases  of  inoculation  from  a  cadaver  during  g  [<n-*t-mortei» 
exAniiuannii  are  mi  record. 

When  a  syphilitic  infant  is  put  to  suck  a  previously  n on  infected 
wet-nurse,  ft   bald  sore  may   form  on  her  nipple,  whilst  the  child's 
r  escapes  (CWfei1  law). 
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EUtngeoital  syphilitic  sores  ought  to  be  generally  diagnosed  with 
The  sore  is  surrounded  by  more  or  less  (edematous  induration  ; 
there  is  practically  ahmyi  ft  marked  enlargement  of  the  oofffwpoad- 
iug  Lymphatic  glands,  submaxillary,  axillary,  etc.,  and  a  well- 
marked  rash.  The  nearest  resembl  one  is  ;i  vaccinia  sore,  which  may 
be  inoculated  from  a  baby's  arm  to  the  eyelids,  lip,  or  nipple,  Mbd 
lias  been  even  transferred  to  the  vulva  of  the  mother  ami  thence  to 
the  penis  of  the  father  Vaccinia  is  to  be  distinguished  by  inquiring 
into  the  history,  noting  the  times  of  development  and  the  character- 
istics of  the  sore,  and  the  absence  of  a  rash,  In  later  life  an 
epithelioma  is  distinguished  by  its  slow  development  and  the  absence 
of  secondary  manifestations. 

When  syphilis  is  inoculated  upon  a  previous  wound  there  is  an 
increased  inflammatory  induration  and  discharge,  along  with  enlarge- 
ment of  tiie  lymphatic  glands  and  a  secondary  rash  supervenes. 

Generalised  syphilis, — The  so-called  iecondany  symptoms  coiisi-t 
of  certain  affect  ion  a  of  the  skin  and  mucous  membranes,  general 
enlargement  of  the  lymphatic  glands,  especially  the  posterior  chain 
in  the  neck,  and  more  rarely  of  inflammation  of  such  deeper  struc- 
tures as  the  iris  and  periosteum.  They  generally  set  in  from  si\ 
weeks  to  three  mouths  after  the  appearance  of  the  primary  sore. 
They  may  assume  a  very  severe  or  a  very  mild  form,  or  they  may 
not  occur  at  all,  or  may  be  wo  slight  as  to  be  overlooked.  Some  fever 
may  attend  the  onset,  the  temperature  rising,  fc^.j  to  101°  F, 

The  Mm  crvptitm*  may  take  various  forms.  The  earliest  to  appear 
is  usually  a  romrtom  rash  over  the  chest  and  abdomen.  It  is  gene- 
rally accompanied  by  a  congested  condition  of  the  mucous  membrane 
of  the  fauces,  giving  rise  to  a  slight  son -throat.  This  rash  is  pro- 
duced merclv  by  superficial  vascular  dilatation,  and  hence  fades  on 
pressure,  and  usually  disappears  in  a  short  time.  But  should  the 
congestion  continue,  some  infiltration  of  the  skin  by  leucocw<-> 
occurs,  and  the  epithelium  takes  on  increased  growth,  and  is  thrown 
off  in  the  form  of  scales,  the  eruption  being  then  known  as  ■  iQtdy 
syphilids  or  pmrrituU.  Should  further  infiltration  occur,  a  p9p%dar 
syphilids  or  fteAfA,  may  be  produced;  or  if  the  process  is  more 
acute,  serum  may  be  exuded,  and  raise  the  cuticle  in  the  lurna  of 
small  vesicles,  or  even  of  large  blebs,  conditions  which  arc  spoken 
of  as  a  mztt'iihif  syphilids  or  tvitmtt.  and  as  a  hidlom  syphilideor 
pemphigu*  respectively.  Roth,  however,  are  rare,  and  the  latter 
seldom  occurs,  except  in  eongenital  syphilis.  Still  later,  especially 
when  the  patient  is  debilitated,  the  vesicles  may  be  converted  into 
pustules  {pit&ttittrr  iyphUidf),  while  the  pustules  again  may  dry  into 
scabs,  which  full  oil,  leaving  no  scar  heneuth  (syphilitic ttthyma)  ;  or 
if  the  patient  is  cachetic,  or  bis  constitution  broken  down,  uleerMi  -n 
may  ensue  beneath  the  scabs  (ru/*ttt).  The  appearance  presented 
bv  iiipia  is  peculiar.  As  the  ulceration  proceeds  in  depth  an- 1 
itj  larger  and  larger  scabs  are  successively  formed  beneath  those 
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e,  which  »ure  thus  pushed  forward,  giving  the  mass  the  appear* 
of  a  lira  pet-shell.     Each  rupial  spot  is  surrounded  by  a  dusky- 
rod  areola,  and  on  the  separation  of  the  scab,  ■  foul  circular  ulcer  is 
left*  which,  on  healing,  leaves  a  permanent  scar.     Kupia  by  some  is 
a  an  early  tertian,  by  others  its  a  late  secondary  affection. 
With  the  exception  of  rupia  the  eruptions  in  syphilis  resemble  those 
bo  non-syphilitic  causes,     They  are,  however,  all   modified  by 
ir  coppery  or  raw-bam  colour,  by  mm  or  less  surrounding  pig* 
a,    by   their  symmetrical   arrangement,  by  the  circular  or 
jstH   shape  of  the  patches,  by  the  absence  of  itching,  by  tiie 
enee  of  the  large  silvery  scales  seen  in  ordinary  psoriasis,  by 
:ir  predilection  for  certain  situations,  /.■  test  and  abdomen, 

the  space  between  the  shoulders,  the  back  of  the  neck,  the  forehead, 
especially  about  the  roots  of  the  hair,  the  palms  and  soles,  and  the 
flexor  aspect  of  the  limbs  ;  and  lastly,  hy  their  polymorphism,  /.e., 
their  mixed  character,  the  eruption  being  here  papular,  here  scaly, 
here  pustular,  etc.  In  situations  where  the  parts  arc  moiftt,  as  about 
the  mouth,  anus,  and  scrotal  folds,  the  papilhe  become  succulent  and 
epithelium  sodden,  forming  condylomata.  Where  such  occur 
mn  the  toes,  ulceration  may  ensue  {rhagad**) ;  but  this  condition 
■  not  rotumon,  except  as  the  result  of  unci  can  liness.  OomfyimmUa 
appear  as  low,  soft,  flattened,  sessile  elevations  of  a  whitish  colour, 

with  a  smooth  surface,  covered  by  a  moist  secretion,  and  often  of 
isiderable  size,     They  are  intensely  contagious,  and  when  occur- 
vhere  two  skin  surfaces  are  in  contact,  as  about  the  anus  and 
labia,  are  usually  symmetrically   placed    on   either  side.      The  uflec- 
of   the  m  rnilar  to  those  of    the  skin,  and 

are  also  usually  symmetrical.     At  first,  they  consist  of  mere  con- 
lons,  later  of  infiltrations  with  overgrowth  and  soddening  of  the 
epithrlinn  i,  and  subsequently  of  superficial  ulcera- 

tions   from    the    breaking    down   of    the   infiltrating    inflammatory 
lation.      Mucous   tubercles   are  especially   common   al>out  the 
Le  and  fauces,  side  of  the  tongue,  lips,  and  cheeks,  and   appear 
as  slightly-elevated,  whitish  looking  patches,  giving  the  part   some 
the   appearance  of  having  been  rubbed  over  with  nitrate  of 
silver.      The  ulcers,  which  occur  in   similar  situations,  particularly 
about  the  tonsils  and  corners  of  the  mouth,  are  usually  of  a  cteoocBtic 
ape,    with  sharp-cut  edges,   and  arc   quite    superficial.     Similar 
and    ulcers   may  occur  in  the  larynx  or  about  the 
anus  or  in  the  rectum. 

During  the  later  secondary  stages,  besides  the  superficial  eruptions 

and   ul'  or  it  ion-  which  may  still  be  present,  the  deeper  structures 

involved.      Amongst  these  may  be  mentioned  the  iris, 

•  o ■unit  bones,  joints,  ear,  and  testicle.     The  lymphatic  glands, 

nl\    those  nearest  u*  the   primary  sore,  but  over  all  the  body, 

-!,  the  posterior  cervical   more  particularly  so,     This 

ition  is  of  service   in    diagnosis;  but   as  it  gives  rise   to  no 
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syinptoni,  it  is  generally  overlooked  by  the  patient  Syphilitic  iritis 
ipeciaUy  characterised  by  the  pramoe  ^f  nodules  of  lymph  on 
the  ins,  the  etfnsiun  into  the  anterior  chamber,  the  Comparatively 
small  amount  of  pain,  and  its  amenability  to  mercurial  treatment 
But  the  irregular  pupil,  discoloured  iris,  ci  re  um  corneal  gone  of  con- 
gestion, photophobia,  ami  patches  of  pigment  on  the  lens,  are  ifco 
present  as  iu  other  forms  of  iritis,  The  ptriottitu  seldom  gives  me 
to  the  distinct  nodes  so  common  in  the  tertiary  stage;  othn 
the  symptoms  are  similar,  The  join&uifftttiotu  are  like  those  tn 
rheumatism,  arthralgia,  synovitis,  hydrarthrosis,  and  exhibit  nothing 
very  characteristic.  EpididpmitU  and  orchitis  are  occasional ly 
observed,  and  are  then  generally  symmetrical,  thus  differing  from 
the  gummatous  affections  of  the  testicle  iu  the  tertiary  stage* 

The  general  health  usually  Buffers,  the  hair  becomes  thin  (ttfpktfitic 
<il'tf«ritt\  and  the  patient  ameinic.  At  times  severe  cachexia  endues, 
attended  by  much  wasting  and  prostration. 

Syphilitic  anamia  is  very  marked  during  the  early  e xanthomatous 
stage  in  patients  at  the  extremes  of  life,  the  young  and  old.  There 
is  both  a  diminution  in  the  number  of  red  cells  and  a  reduction  of 
haemoglobin,  also,  as  distinguished  from  chlorosis,  there  is  a  consider 
abl  e  degre  e  of  leu  &  H2J  tosi  s . 

Gummatous  syphilis. — The  symptoms  of  the  tertiary  stage 
commonly  occur  after  a  period  of  apparent  cure,  sometimes  within  a 
few  months  after  the  cessation  of  the  secondary  symptoms,  at 
other  times  not  till  after  many  years.  Occasionally,  however, 
they  may  be  manifested  within  a  few  months  of  the  pri& 
sore,  i*H  during  the  period  usually  assigned  to  the  secondary 
stage,  and  run  a  fatally  rapid  course.  Moreover,  between  the 
termination  of  the  sect mdary  and  the  onset  of  the  tertiary,  certain 
skin  eruptions,  enlargements  of  the  testicle,  choroiditis,  inflammations 
and  ulcerations  of  the  tongue,  and  psoriasis  of  the  palms  may  occur, 
and  have  been  spoken  of  as  "reminders."  They  are  by  some 
regarded  as  constituting  an  intermediary  stage.  The  tertiary  affec- 
tions propel  are  of  a  more  serious  nature  than  the  secondary,  and 
show  no  tendency  to  s|xintaueous  subsidence.  They  depend  upon 
chronic  inflammations  in  various  tissues  and  organs  leading  to  the 
formation  of  tjvmmnta.  The  gummata  undergo  myxomatous 
degeneration  and  break  down,  producing  when  situated  in  the  nab- 
cutaneous  and  submucous  tissue  characteristic  ulcers  ;  or  they  may 
continue  for  indefinite  periods,  or  be  slowly  absorbed  under  appro- 
priate treatment,  leaving  fibroid  thickenings  and  scarrings  in  the 
capsules  and  substance  of  the  affected  organs.  These  gumma ta  vnrv 
in  size  from  a  pea  to  a  walnut,  and  are  intimately  blended  with  the 
surrounding  tissues.  They  consist,  roughly,  of  three  zones;  iu  the 
central,  the  cells  are  breaking  down  and  undergoing  myxi.ni;> 
change  ;  in  the  next  zone  the  cells  are  contained  in  a  hbrillated 
matrix  ;  in  the  outer  zone  numerous  vessels  ramify  among  the  cells. 
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The  breaking  down  of  the  central  portion  is  attributed  to  changes  in 
the  vessels  causing  a  diminution  of  their  calibre  or  complete  throm- 
bosis, whereby  the  blood  supply  of  the  central  zone  is  cut  oft'  and 
Regeneration  consequently  ensues,  Amongst  the  most  common  of 
the  tertiary  lesions  may  be  mentioned — 1,  chronic  gummatous 
inflammation  of  the  periosteum,  commencing  iu  the  deeper  layers  of 
the  pi  -  to  the  formation  of  nodes,  caries,  or  necrosis 

of  bone,  and  giving  rise,  as  when  attacking  the  bones  of  the  nose,  to 
bcmblo  deformity  ;  2,  gummatous  infiltration  of  the  skin  and 
mucous  membrane  (tnhercuiar  syphilid*)  terminating  in  serpiginous 
ulceration;  3,  gimniiriLous  swellings  in  the  subcutaneous  and  sub- 
mucous  tissue,  which   may  break   down,  forming  deep   ulcers,  the 

risation   of   which  causes   severe   contractions,   as  for  instance 

thu^e  seen    in    the  stricture  of   the   pharynx,   glottis,   and  rectum  ; 

-ouata  in  the  muscles  ;   5,  gumma ta  in  the  tongue,  producing 

.nid  ulcers  apt  to  terminate   in  epithelioma;  fi,  gummata, 

follov  D traction  and  fibroid  changes  in  the  liver,  lungs,  brain, 

and    other   viscera.      The    various    tertiary    lesions    will    be    further 

ribed  under  b  thr  special  Ti suites  and  Orytin* ;  for  those 

affecting  the  lungs,  liver,  kidney-,  and  nervous  system,  a  work  on 
Medicine  must  be  consulted*  Here  it  must  suffice  to  say  that  the 
tertiary  lesions  are  usually  asym metrical  ;  that  they  are  not,  as  a 
rule,  contagious;  that  they  are  chronic  in  their  course;  and  Hint 
they  often  prove  fatal  by  affecting  important  organs,  as  the  lungs 

nun,  i.i  by  causing  constriction  of  a  passage,  as  the  larynx 
<r  r^ctii 

SffpkUit  «•. — This   is   most  marked    iu   the   blood-vessel 

walla,  causing  thickening  especially  of  the  inner  and  middle  coats, 
narrowing  the  lnmeii  and  so  diminishing  the  blood  supply,  or  ><> 
weaken  in.  1 1  wall  that  it  dilutes  U  i  form  an  aneurysm  (which  see). 

Tina  sclerosis  also  affects  intermuscular  tissue,  and  the  cmincctive- 
fr  one  of  the  viscera,  especially  the  liver,  and  kidneys.  Also  a 
<?f ironic  inflammation  affects  the  skin  and  neighbouring  mucous 
n  si  tig  an  hypertrophy  of  the  epithelium  so  as  to  form 
raiser!  patches  covered  with  whitish  epidermis,  This  is  seen  on  the 
skin   in   various  parts,  especially   the    palms  and    soles ;    it  is  also 

1  Ith  on  the  tongue  and  inner  surface  of  the  mouth,  and  also  on 
the  labia.  The  same  condition  may  arise  from  other  causes, 
particularly  in  the  mouth  from  smoking,  and  is  liable  to  go  on  to 
epithelioma. 

The  tit  of    syphilis   necessarily   varies  according   to    the 

constitutional  condition  of  the  patient  and  the  stage  of  the  disease. 
The  primary  sore  requires  no  other  heal  treatment   than  the  appli- 

n   of   iodoform  or  b hick-wash  and  protection    from    irritation, 

r,  still  advocate  its  destruction  by  caustics  or  complete 

evcinion,  and   further  recommend  removal  at  the  eame   time  of  the 

nearer    indurated   glands.     The   majority  of    surgeons  have   long 
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regarded  such  treatment  as  useless,  believing  that  the  induration  of 
the  primary  sore  affords  an  indication  that  the  disease  is  already 
established  in  the  constitution.  Kxeision  has  repeatedly  failed  to 
prevent  the  occurrence  of  secondary  symptoms.  CmitihtiitMedlg, 
mercury  in  some  form  is  by  the  majority  of  surgeons  thought  to  be 
necessary  in  all  cases.  It  must,  however,  be  given  with  caution  to 
anemic,  strumous  and  tuberculous  subjects,  and  to  persons  whose 
constitution  is  impaired  by  dissipation,  alcohol,  or  bad  living*  It 
should  be  withheld  in  chronic  Bright 's  disease  ;  not  should  St  be 
forgotten  tli.il  it ieuts  exhibit  a  peculiar  idiosyncrasy,  in   that 

they  are  violently  salivated  by  a  grain  or  two  of  the  drug.  Mercury 
be  idvcu — 1,  by  the  mouth  ;  %  by  inunction  ;  5,  by  Fumiga- 
tion ;  4,  by  intramuscular  injection  ;  and  5,  by  intravenous 
injection*  It  is,  as  a  rule,  perhaps,  best  given  by  the  mouth,  either 
in  the  form  of  a  pill  Of  mixture*  As  a  pill,  the  green  iodide  in 
doses  of  gr.  J  to  gm  2,  <  ombiued  with  gr.  |  to  gr.  ^  of  opium  to 
prevent  purging,  may  be  given  tw*o  or  three  times  a  day,  or  the 
mercury  and  chalk  powder  in  doses  of  from  grs,  2  to  grs*  3,  or 
calomel  OF  blue-pill  may  be  Biihsiihiti  >1   for  it.      As  a  mixture,  the 

blonde  in  doses  of  gr.  l,  to  _r  ^  combined  with  ammonia,  is 
very  useful.  The  green  iodide  possesses  an  advautage,  in  that  the 
iodine  prevents  an  accumulation  of  mercury  in  the  system.  Tannate 
of  mercury  is  highly  recommended  by  some  surgeons,  since,  being 
unaffected  by  dilute  acids,  it  passes  through  the  stomach  without 
change,  but  on  reaching  the  duodenum  is  reduced  by  the  alkaline 
secretions  to  its  metallic  state*  the  globules  being  so  minute  that 
they  are  believed  to  be  capable  of  absorption  by  the  villi.     Hence  it 

U  liable  than  other  preparations  to  set  up  gastroenteritis  and 
diarrhnaT  and  having  no  cuiniilativc  properties  there  is  less  fear  of 
salivation.  It  is  rapidly  absorbed  and  as  quickly  eliminated  by  the 
urine.  The  drag,  moreover,  is  stable.  It  should  be  given  in  the 
form  of  a  pill  in  doses  of  gr.  1J.  Where  mercury  given  by  the 
mouth  causes  much  irritation  of  the  tanvcls,  it  may  he  used  in  the 
form  of  an  inunction,  half  a  drachm  to  one  drachm  of  mercurial 
ointment  being  robbed  into  the  tuner  part  of  the  thigh  or  the  side  of 
t  be  oheftt  every  night  for  four  to  six  nights,  the  parts  being  thoroughly 
Wished  ever}'  morning  to  prevent  the  ointment  accumulating  in  the 
swc.it '1  nets  and  causing  pustules,  etc,  Thia  is  a  rapid  way  of 
bringing  the  patient  under  the  influence  of  the  drug,  as  is  also 
fumigation  with  calomel  or  other  preparation  of  mercury,  though 
this  latter  method  is  more  uncertain  and  may  be  followed  by 
violent  salivation.  The  effects  of  the  mercury  should  be  judged  by 
its  action  on  the  primary  *<>re  and  secondary  affection*.  Under  its 
influence  the  induration  of  the  sore  rapidly  disappear*,  and  the  rash 
fades,      it  fhoii  r  be  pushed  beyond  causing  a  slight  soreness 

of  the  tfuniH,  the  formation  of  a  red  line  on   their  free  margin,  and 
bendom£OB  on  biting.     Should  salivation  occur,  the  mercury  should 
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b«  immediately  stopped,  a  gentle  purgative  given,  the  mouth  rinsed 
.utlia  gurgle  of  chlorate  of  potash,  and  iron  taken  internally.     The 
mercury  should  also  be  intermitted  for  a  few  weeks  or  so  at  a  time  if 
symptoms  of  depression  come  on,      1  luring  the  mercurial  course  the 
ut  should  avoid  chills  and  abstain  from  alcohol,  fresh  fruit,  and 
food    liable  to  disturb  the  digestion   and   set   op    diarrhnu.       The 
>  i  rial  course  may  with   ml  vantage  be  continued  for  a  year  or 
.  and  on  its  termination  iron,  tonics,  and   cod-liver  oil  should  be 
given*  whilst    change   of  air  and    the  baths   of  Aix-la-Chapelle  or 
Harrogate  will  be  found  beneficial.      If  mercury  cannot  be  taken 
contra- indicated,  iodide  of  potassium    with  a  tonic  treatment 
may  be  tried.      Whenever  a  full   course  of  mercury  is  to  be  carried 
out,  the  month  and  teeth  require  attention,  the  teeth  are  scaled  or 
filled,  stumps  extracted,  gums  massaged  and  hardened  by  oatringetttfc 
If  the  patient  is  autemic  and  the  ulceration  spreading*  the  patient 
ehould  he  kept  in  bed,  overfed  (Weir  Mitchell  treatment),  the  iodide 
stopped,  and  only  very  small  dosesof  mercury  given.   Should  phagedena 
occur,  it  most  be  energetically  treated  by  the  continuous  hot  bath, 
see  p.  34  )♦      During  the  wfittJarpikigQ*  mercury  should  still  be 
i  internally.     Locally,  condylomata  are  best  treated  by  dust- 
ing them  with  equal  parts  of  calomel  and  oxide  of  zinc,  under  which 
they  dry  up  very  rapidly,    mucous  tubercles  about  the  fauces  yield 
rgliDgwith  Mack  wash  ;  superficial  cracks  and  ulcers  on  the  lips, 
tc,  may  be  painted  with  a  lotion  of  bicyanideof  mercury  1  in 
10,  or  chromic  acid  1 0  par  cent.,  or  mercury  ointment  may  be  rubbed 
in  with  the  finger.  Iritis  should  be  energetically  treated  by  mercury, 
or  if  this  is  already  being  given,  the  dose  should  be  increased,  whilst 
locally  atropine  should  be  dropped  in  the  eye,  and  if  there  is  much 
the  congestion  is   acute,    leeches   or   blisters   should    be 
applied  to  the  temple.      In  the  tertiary  singes   iodide  of  potassium 
most  marked  effect.      It    may    often    he    advantageously 
ioed  with  ammonia,  quinine,  iron,  or  cod-liver  oil,  or  even  with 
UtaH  doses  of  mercury  if  the  affection  proves  intractable.     If  badly 
tolerated,  iodide  of  sodium  or  ammonium  may  be  substituted  for  it. 
rtiary  nerve  lesions   intramuscular   injections  of   perchlorido  of 
|)  or  of  salicylate  of  mercury   (gr,    li)  are  strongly 
mended,      The  following   formula  is  used  :     Hydrargyri.  $1, 
ilmi  pur.  S«j  ,  01.  ear  hoi.  <«'  per  cent.),  ji,  maximum  dosel^x.    The 
ire  usually  made  once  a  week   or  oftener  in   the   gluteal 
being  parsed  deeply  into  the    underlying   muscle. 
flows,    the   needle  should   be   withdrawn   and  re-inserted  to 
;  the  danger  of  pulmonary  embolism.      In   intractable  cerebral 
lift,  where  there  i*  great  pain  or  a  vital  part  is  involved,  intra- 
renous  and  para-venous  injections  of  mercury  have  been  attended 
with  brilliant  results.      A  ligature  is  applied  above  the  vein  selected, 
usually  one  at  the  bend  of  the  elbow,  the  needle  thrust  into  the 
the  ligature  loosened,  the  syringe  attached,  and  one  gramme 
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to  four  grammes  of  a  1  per  cent,  solution  of  perchloridc  or  cyanide 
of  mercury  injected.  The  strictest  antiseptic  precautions  should  he 
observed.  The  chief  advantage  chimed  for  this  method  is  that  it 
eedfl  after  all  other  methods  have  failed.  In  the  para- venous 
method  the  mercuric  solution  is  injected  in  the  neigh Umrhood  of 
the  vol nt  hut  it  causes  pain  and  inflammatory  reaction)  the  intra- 
venous injection  is  painh  s>. 

There  are  certain  conditions  which,  though  they  follow  upon  and 
are  believed  to  be  a  consequence  of  syphilis,  do  not  yield  to  tin' 
fullest  doses  of  iodide  of  potassium  or  to  mercury  pushed  to  sali- 
vation. These  are  spoken  of  as  pQ*t-*t/fthititir  or  /xim-syphifitir 
ffst"n,<t  As  examples  of  such  may  he  mentioned  aneurysm,  loco- 
mi  tor  ataxia,  and  general  paralysis,  all  of  which  ftxe  held  to  he,  iu 
Mien  usually,  and  in  women  practically  always,  due  to  syphilis, 
and  iometlm«8  appetr  in  the  young  after  congenital  syphi In \  certain 

mi  in  rat  i'd  masses  and  ulcers  in  the  tongue,  which  have  a  tendency 
1 1 *  ultimately  become  malignant  ;  cert  iin  non-malignant  tumours  in 
tin*  breast  and  testicle,  having  the  structure  of  gummata  :  some 
strictures  of  the  rectum  ;  pOflgiMy  some  urethral  strictures  ;  indura- 
tions and  enlargements  of  the  lames  of  the  limbs  ;  adhesions  of  the 
soft  palate  to  the  walls  of  the  pharynx  ;  laryngeal  stenosis  from 
destruction  of  the  cartilaginous  framework,  and  necrosis  of  the 
bofHN  of  the  nose.  Bdmf  fafflM  of  fretal  bone-dieeaae  due  to  the 
mission  of  syphilis  through  the  mother  from  the  father,  without 
the  mother  neee.^rtrily  showing  evidence  of  the  affection,  are  like- 
n  -irded  as  post-syphilitic  or  para  syphilitic  conditions,  as  arc 
also  rickets  by  Tarrot  and  some  other  French  authors. 

(T>trr  of  xyphtlU. — It  is  now  largely  held  that  syphilis  is 
essentially  incurable.  However  bog  the  apparent  freedom,  yet 
from  some  getter*]  or  local  impairment  of  health,  a  recurrence  of  the 
syphilitic  disease  may  take  place.  Hence  a  periodic  short  anti- 
syphilitic  course,  r.</M  for  three  to  six  weeks  every  year,  may  be 
advised. 

Congenital  or  inherited  syphilis  is  syphilis  transmitted  to  the 
I  rKpring  during  intrauterine  life,  and  must  be  distinguished  from 
gyphilii  acquired  from  a  recently-infected  mother  during  or  after 
birth,  or  from   a   wet-nurse, 

//i/Vrff «.— The  fcetus  is  believed  to  he  generally  infected  through 
\\w  spermatozoon  of  the  father,  which  fertilises  the  ovnm  of 
the  mother,  con&pticmal  ttppfiili*  ;  less  often  to  lie  infected 
by  the  virus  panning  from  the  maternal  to  the  facial  circulation 
im  the  pl&Ofttta,  placental  typktfi*  As  regards  the  latter  method, 
smallpox,  Mattel  (vwrt  pyogenic  organisms,  sometimes  perhaf.8 
tubercle,  and  exjieriincn tally  anthrax,  are  transmitted  in  this 
Then  is  no  sign  of  any  maternal  lesion,  but  many  pregnancies 
did  in  ulna-lion  Of  stillbirth,  the  fo?tus  being  overpowered 
by  the   toxins.       When   the  child  lives  to  term,    it    k    n^nHy  born 
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g  healthy,  and  though  the  viruses  present  in  the  system, 
the  disease  does  not  manifest  itself  as  a  rule  till  the  fourth  to  the 
sixth  week.  In  rare  instances,  however,  infants  are  born  with  well- 
marked  signs  of  syphilid  ;  on  the  other  hand,  at  times  the  affection 
does  not  show  itself  till  much  later  in  life.  But  in  the  latter  case 
the  symptoms  are  those  of  the  tertiary  stage,  not  those  of  the 
secondary  Btage  delayed*  The  tymptom*  in  a  typical  case  usually 
■gf    in    with    a   chronic    catarrh    of    the  nana  I   mucous    membrane, 

ilarly  known  as  the  snuffle*,  followed  by  a  rush  on  certain  parts  of 
the  body,  especially  the  buttocks,  and  mucous  tubercles  and  super- 
ficial u Iterations  about  the  month  and  anus.  The  catarrh  may 
aim  u  bite  merely  a  cold  in  the  head,  or  he  attended  with  a  muco- 
purulent discharge,  and  cause  obstruction  to  respiration  and  difficulty 
in  woking.  The  eruption,  like  that  of  the  secondary  stages  of 
acquired  syphilis,  is  symmetrical,  and  of  the  same  peculiar  coppery 
ur    raw-ham    colour.      It    is    Boost    common    about    the    nates  and 

-Us,  where  it  is  usually  erythematous  in  character,  and  on  the 
palms  of   the    hands   and    soles  of  the  feet,   where  it  is  commonly 

IllOUfl,  Hut  it  may  be  papular,  and  at  times  bullous  or  pustular. 
A  u ell-marked  mucous  tubercle  or  condyloma  about  the  anus  is 
pathognomonic  of  the  disease*  These  symptoms  are  frequently, 
though  not  invariably,  accompanied  by  ancemia  and  wa^tiiijr,  the 
child  looks  shrivel  led  and  old,  the  skin  earthy  and  dry,  whilst  the 
hair  may  fall  oft",  ami  the  nails,  inn,  periosteum,  and  hones  may  be 
affected  as  in  the  acquired  form.      At  this  period  death   is  far  from 

ninion.  Usually,  however,  and  especially  under  a  mercurial 
,  t he  symptoms  gradually  subside,  and  by  the  end  of  the  first 
year  disappear  altogether,  and  no  further  manifestation  of  the  disease 
may  occur  throughout  life.  But  frequently  after  several  years  of  im- 
munity, certain  tertiary  affections  show  themselves  the  chief  Of  iheae 

i  interstitial  keratitis,  periostitis,  and  osteitis,  followed  byneoroeia, 
disease  of  the  car  often  ending  ill  total  deafness,  ulceration  about 
the  palate,  chronic  synovitis  of  one  or  mure  of  the  joints,  and  the 
formation  ofgummatain  the  viscera,  testicle,  etc.  Along  with  these, 
certain   Important  diagnostic  symptoms,   the  result  of   the  former 

idary  lesions,  may  be  present,  viz.  :  1,  a  depressed  and  widened 

tkm  of  the  bridge  of  the  nose,  due  to  the  influence  of  the 
nasal   catarrh    upon  development   of   the    nasal  bones  and    septum  ; 

liating  scars  about  the  angle  of  the  mouth,  the  result  of  the 

rtsation  of  the  former  ulcers  (IfutthinMm'i  lines)]  3,  a  peculiar 
noii  nf   the   skull,  the   result  of    the  previous  bone  lesion, 

sting  chiefly  in  n  furrow  above  the  eyebrows,  a  square  forehead, 
and  prominent  frontal  eminences;  and  1T  a  characteristic  appearance 
of  the  permanent  central  incisor  teeth,  consequent  upon  the  action 
of  the  stomatitis  upon  them  while  yet  soft  and  uncut.  The  distinctive 
si^n  ol  syphilis  in  these  teeth  is  a  slight  ereseentic  notch  in  the 
biting  edge  (Fig.    *11)>      Thus  are  also  generally  dwarfed,  especially 
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in  width,  their  angles  are  rounded  off,   and  their  sides  convex  ii 
outline  {jwjyrtl    trrtft).     These    appearances  must   he  distinguish*' 
from  those  due  to  the  action  of  mercurial  stomatitis,  the  teeth  so 
affected  showing  h^n/'Utiil  markings,  or  honey  combd  ike  excavations 
in  the  enamel  (compare  Figs,  '2*2  sad  S3). 

The  hone  lesions  of  congenital  syphilis  were  until  recently  over 
looked,  or  confounded  with  those  of  rickets,  which  they  much 
resemble.  Two  forms  are  described,  the  oxtrophytic  and  the  afrcpkic, 
In  the  ostrophtftic  the  cranial  bones  present  localised  and  symmetrical 
thickenings  { Parrots  node*)  in  the  region  of  the  frontal  and  parietal 
eminences  {th*  tt/ftf/atm  of  hut  v*  Hi  skull)  (Fig.  87),  and  the 

long  hones  subperiosteal  enlargements.  In  the  atrophic  the  cranial 
bones,  especially  in  the  occipital  region,  are  thinned  or  locally 
absorbed,  so  that  the  brain  is  only  rovcred  :it  these  spots  by  a  thin 
membram  TOftf,  era n  iota  fa),  and  the  long  bones  are  enlarged 

at  their  epiphyses  by  the  production  of  ill  formed  bone  and  the 
absorption  of  the  normal  hone.     These  lesions  are  usually  transitory, 
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and  generally  gfafl  rise  to  little  inconvenience  ;  but  at  times  separation 
of  the  epiphysis  may  occur,  with  septic  or  tuberculous  in  flam  mat  ion 
of  the  neighbouring  joint  ;  and  when  several  bones  are  a  fleeted,  the 
child  may  be  so  chary*  of  movement  on  account  of  the  pain  it  oanaea 
that  in  ho  i  tile  paralysis  may  be  simulated.  Healing  ia  followed  by 
ossification  at  the  epiphyses,  arrest  of  growth,  and  the  production  of 
deformities*  Taralyeis  perhaps  oeeurs  although  electrical  reactions 
he  retained,  and  it  may  now  be  viewed  as  a  toxic  paralysis,  like  thai 
set  up  by  diphtheria. 

IVraimtnt. — In  the  early  stages  mercury  generally  acts  like  a 
charm.  It  is  best  administered  as  an  inunction  by  putting  half  a 
drachm  of  blue  ointment  on  the  hinder  of  the  child  and  allowing  it 
l"  be  thus  robbed  into  the  *kin.  nr  it  may  be  given  in  the  form 
of  mercury  and  chalk  in  « loses  of  from  half  to  one  grain,  but  is  then 
apt  to  cause  diarrhoea.  Mercury,  however,  should  be  given  with 
caution  if  There  is  much  marasmus,  and  discontinued  as  soon  jls  the 
symptoms  bare  cleared  up,  lest  mercurial  stomatitis  be  induced  and 
tlie  permanent  Iceth  sutler  in  oooeeqw  DCS  {Fig.  23),  The  child 
bhuuld  be  well  and  carefully  fed  during  the  mercurial  course,  and 
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small  doses  of  cod -liver  oil  may  ofuai  he   taken    with  advantage,       If 

noable  to  lUcUfi  the  intent  it  must  be   brought  up  by 

.  not  bj  a  wit  ilium  r  for  ten*  of  her  nipple  becoming  affected 

with  a  primary  chancre,  1  danger  the   mother  herself  tines  not  run, 

although  she  has  exhibited  no  sign*  of  syphilis. 

In  the  later  stages  of  congenital   syphilis,   as  in   those  of    the 

rm,  iodide  of  potassium  is  indicated,  and  may  frequently 

be  advantageously  combined  with  small  doses  of  mercuryt  where  the 

later  lesions,  as   is    ton  often   the  ease,   prove  intractable       Lastly, 

pbilk   be  suspected    in   either  of  the   parents  during  the 

period  of  gestation,  mercury  should  he  administered  to  the  mother ; 


Fid,  21—  Photograph  of  ft  section  t  Lroiagfa  a  tubercle.     In  the  centre  are  one  largo 

and  two  smaller  mul ti i uj»]eAtfil  j^mi rsi-c^l l*i ;  the  nuclei  stai u i rig  dee jiJy  lire  arranged 

j'I  ihe  jwriphery  of  the  cell,  which  Id  the  oeutre  k  ud i I ergoing caseous  degen«.ia- 

■>*iiig  its  staining  prop  rtiflft.     Around  the  guuil  cell*  La  a  middle  stone  of 

Fit   in   it  uicshwork  of  fibrin,  and  external  to  thia  small 

rotu  icocyte*)  are  beginning  to  invade  the  middle  ione+ 

after  the  birth  of  a  syphilitic  infant  the  same  treatment  should 
be  advised  during  any  subsequent  pregnancy, 

TllJEUai'-SlS    AND    TBE    Ist'ECTlVE    DlSEASKA    ALLIED    TO    IT* 

Tuberculosis  is  an  inflammatory  affection  setup  by  the  tubercle 
baLilluK,  and  capable  of  inducing  tuberculosis  by  transference  to 
niofct  animals.  It  i->  characterised  by  the  production  of  tubercles, 
rbtafa  i    limited  to  one  set  of   tissues,  or  to  an  organ   (f*Kal 

i  rally  diffused  throughout  the  whole  body 
tu). 
fill  tiuherde* — Tubercle  is  mot  with   under  two   forms, 


_ 
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grey  miliary  nodules  and  yellow  caseous  masses,  (a)  The  grty 
miliary  tubtrdts  have  almost  the  lustre  and  hardness  of  cartilage. 
They  are  globular  in  shape  and  vary  in  litt  from  a  pin's  point  to 
a  millet  or  mustard  seed.  They  are  sharply  defined,  and  may  be 
scattered  throughout  an  organ  ur  on  a  serous  surface,  or  be  grouped 
more  or  less  closely,  (&)  The  yellow  ca&eam  masses  are  soft  in  ooa- 
sistenc  v  and  larger  than .  the  miliary  tubercles,  the  larger  masses 
being  pro  1  need  by  the  fusion  of  several  tubercles,  followed  by 
degene  rati  on.  In  some  cases  of  general  tuberculosis  only  the  miliary 
form  may  be  Found,  in  other  cases  only  the  yellow  variety  ;  but 
frequently  the  two  forms  are  mixed,  and  the  various  stages  from 
grey  to  yellow,  from  the  central  softening  of  the  miliary  tubercle 


Fin,   2fi. — Digram  of  the  minute  structure  of  tubercle. 

to  its  complete   conversion   into  a   caseous  yellow    mass,   can    be 
traced. 

Microscopically  a  typical  grey  granulation  when  of  some  m< 
fceen  to  consist  of  wjino  smaller  nodules  Aggregated  together,  whilst 
each  of  these  again  is  composed  of  oeUfl  of  various  shapes  and 
Bir&Dged  in  three  zones  {see  Kigs,  *J4  and  2b).  The  inner  zone  is  formed 
b\  OM  or  more  large  branching  so-called  giant-cells,  compose* I 
granular  protoplasm,  in  which  many  large  distinct  oval  nuclei  con- 
taining nucleoli  are  found.  The  next  zone  consists  of  large  single- 
nucleated  cells,  arranged  between  the  branches  or  processes  of  the 
giuut  cells,  which  ramify  through  the  zone.  These  cells  are  called 
epithelioid,  from  their  roemblimre  to  epithelial  cells,  though  they 
are  now  known  to  be  of  endothelial  origin.  The  third  or  outermost 
>f  lymphoid  cells,  like  ordinary  uninuclear  leucocytes, 
Mattered  through  a  delicate  reticulum  of  branched  connective-h  >ue 
Cells,  which  is  sometimes  continuous  with  the  processes  of  the  giant- 
cells.  There  is  no  distinct  line  of  demarcation  between  the  outer 
zone  of   leucocytes  and   the  surrounding  tissues,  hut  often  a  faint 
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m  of  a  fibrous  nnix  m; iv  be  detected.  The  tubercle-nodule, 
gh  often  seated  upon  a  small  vessel!  is  itself  completely  non- 
■  lar.  The  bacilli  may  be  found  in  the  giant -co  lis,  especially  in 
animals,  Mid  in  a&d  amongst  tin-  epithelioid  cells.  They  are  lew 
111 y  discovered  after  caseation  has  commenced.  They  are  n  id-like 
bodies,  usually  straight,  sometimes  curved,  rounded  at  the  ends,  and 
about  oue-rifth  their  length  in  breadth  i.-.v  Fig.  26).  Although  the 
above  may  be  regarded  as  the  typical  microscopical  appearance  of  a 
miliary  tubercle,  often  neither  giant-cells  nor  epithelioid  cells  are 
present,  while  both  these  may  be  found  in  chronic  inflammations 
which  are  not  tubercul 

Development  of  tuherctr. — The  tubercle  bacilli  having  gained 
entrance  to  the  body  may  remain  at  the  point  of  entrance  or  be 
carried  by  the  blood  or  lymph  stream 
to  other,  perhaps  distant,  parts,  A 
tubercle  develops  as  follows  : — ( 1 )  The 
bacilli  being  arrested  in  a  capillary 
blood-vessel,  a  degeneration  of  the 
cells  and  ground- work  of  the  tissue 
around   begins. 

Then  an  inflammatory  exudation 
and  emigration  of  leucocytes  follow*, 
whilst  at  the  same  time  the  remaining 
tissue  cells  proliferate  to  form  fibro- 
blasts rich  in  protoplasm,  epithelioid 
in  shape,  the  whole  forming  a  nodular 
mass  with  bacilli  in  or  between  the  cells. 
At  the  same  time  the  remaining  connective-tissue  fibres  have  their 
brands  widel y  separated,  and  these  form  the  reticulum  of  the  tubercle. 
One  of  the  epithelioid  cells  at  the  centre  enlarges  in  aixe, 
whilst  its  nucleus  continues  to  divide  until  the  daughter  nuclei  are 
arranged  in  a  peripheral  ring  or  horseshoe.  The  giant  cell  is  of  late 
development,  and  is  therefore  to  a  certain  extent  a  sign  of  elnunhit  y. 
It  is  not  a  necessary  part  of  a  tuberculous  nodule,  and  is  met  with 
forma  of  inflammation, 
(I)  Inflammatory  email  round  cells  or  leucocytes  arising  in  ihe 
inflammation  around  invade  and  in  large  measure  obscure  the 
epithelioid  cells,  until  the  tubercle  has  the  appearance  of  a  small- 
celled  nodule  infiltrated  with  fibrin. 

WtUTOUl'flri  tubercle, — (1}  Caacous  degeneration  is  partly  the 
result  of  toxins  derived  from  the  bacilli,  partly  perhaps  due  to  the 
cutting  off  the  blood  supply  from  the  centre  of  the  tubercle  by  the 
cytes.  It  commences  in  the  centre  of  the  giinl  cell,  which 
to  stain  with  logwood,  whilst  the  nuclei,  and  especially  the 
icocytes,  still  stain  deeply.  The  process  spreads  centrifu  gaily  to 
■  on  vert  »U  the  tubercle  into  u  cheesy  mass.  {2)  In  chronic  tuber- 
cuIom  i  ion  occurring,  a  capsule  of  fibrous  tissue  may 
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be  formal  around  the  nodule,  and  the  cicatrisation  extending  inwards 
until  the  giant-cell  is  involved!  the  whole  tubercle  may  be  converted 
into  a  mass  of  fibrous  tissue.  The  tubercle  bacillus  is  not  found 
under  such  conditions*  (3)  After  caseation  has  occurred  the  tubercle 
become  encysted,  or  may  undergo  calcification,  in  both  of  which 
states  it  may  remain  harmless  ;  or  (4)  it  may  become  infected  with 
pjOgWlG  micrococci,  which,  acting  us  irritants,  set  up  inflammation 
and  suppuration  in  the  tissues  around,  leading  to  the  formation  of 
an  abscess,  and  subsequently,  on  its  bursting,  to  an  ulcer.  The 
formation  of  a  chronic  abscess  may,  however,  be  due  to  the  sole  action 
of  the  tubercle  bacillus  without  the  intervention  of  other  pyogenic 
organisms. 

Infection, — The  bacillus  is  believed  in  man  to  gain  admission 
(1)  by  the  dig&Pivi  tract,  as  iu  the  saliva  of  a  phthisical  mother  m 
nurse,  in  milk  taken  from  cows  with  tuberculous  udders,  or  in 
imperfect  ly-cooked  tuberculous  meat;  (2)  by  the  respiratory  ty<ut, 
as  by  the  inhalation  of  the  dust  of  dried  phthisical  sputa,  etc* 
[oeregenouB  I uhrmtfonU)  ;  and  (3)  by  the  skin.  It  is  still  doubtful 
if  man  is  often  inoculated  through  the  skin*  In  a  few  - 
inoculation  has  followed  circumcision  in  Jews,  through  the  saliva 
of  a  phthisical  operator.  In  anatomical  warts  which  have  a  tuber- 
culous structure,  there  seems  little  tendency  for  tubercle  to  spread 
beyond  the  point  of  inoculation. 

fnJurihince  of  tuherdt. — The  direct  inheritance  of  tubercle  is 
usually  emphatically  denied,  perhaps  unduly  so.  The  children  of 
some  phthisical  parents  d<>  develop  tubercle  in  infancy  with  severity, 
and  during  growth  and  in  adults  a  tuberculous  lesion  appears  very 
frequently  amongst  descendants  of  those  who  have  suffered  from 
that  disease.  It  maybe  explained  that  whereas  the  tubercle  bacillus 
is  really  transmitted  from  parent  to  offspring  hi  aterp,  that  it 
remains  latent  for  a  long  period  in  most  cases.  The  bacilli  have 
been  found  in  the  fictal  membranes  and  liver,  the  mother  exhibit- 
ing miliary  tuberculosis.  The  infection  of  the  uetus  has  been 
iOOOOipliahed  ex  penmen tally  in  animals. 

Predisposing  causes. — The  children   of  phthisical    parents  appear 

lo  be  specially  susceptible  to  tuberculosis.      Impairment  of  nutrition 

induced   by   bad   hygiene  and   food  ;    by   imperfect  assimilation  of 

food ;  and  by  the  prolonged  action  of  other  infective  agents,  pyo- 

orgauiams,  syphilis,  etc.,  no  doubt  predispose  to  the  attack 

of  the  bacillus.     The  evil  influence  of  want  of  exercise  and  of  fresh 

hi,   also    the   unsuitable   character  of  damp   and   cold    climates,   is 

strikingly  shown  in  the  case  of  \\\h\  annual*,  particularly  monkeys, 

iitmcment,  who  become  specially  liable  to  tuberculosis,  although 

well  fed  and  cared  for.     The  debilitated  state  of   the  system   pn 

sin^  to  the  affection  was  formerly  spoken  of  as  the  ttrvmom  or 

§mtfmiomi  tfittifafttf,    but  as  it  is  now  known  that  the  inflammatory 

alloc  t  ions  formerly  called  strumous  or  seroful.m*  m\  really  tuberculous, 
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■'<>nn.\  condition  that  favours  the  attack   of  the  tubercle 

bacillus  bad  bettor  be  termed  the  tubercukmi  diaiht&U.     The  signs 

of  this  &  .walled  diathesis  are  thus  given    by    the   late  Sir  William 

ry,  who  speaks  of  two  chief  forms:- — **  In  the  first  variety,  dis 

tinguished   as  the  mnguineoui  or  $erotif,  there  is  a  general  want  of 

alar  development ;  for  although  the  figure  may  be  some  times 
plump  and  full,  the  limbs  are  soft  and  flabby;  the  skin  is  fair  and 
thin,  showing  the  blue  veins  beneath  it;  the  features  are  very  delicate  j 
often  a  brilliantly  transparent  rosy  colour  of  the  checks  DOtttl 
strongly  and  strikingly  with  the  surrounding  pallor ;  the  eyes,  grey  or 
blue,  are  large  and  humid,  with  sluggish  pupils  sheltered  by  long 
silken  lashes  ;  hair  fine,  Monde,  auburn,  or  red  ;  teeth  white  and  often 
brittle  ;  there  is  frequently  a  fulness  ol  the  upper  lip  and  ala?  nasi  ; 
the  ends  of  the  fingers  are  commonly  broad,  with  convex  nails 
!i-  nt  over  their  extremities,  Such  person*  usually  possess  much 
energy  and  sensibility,  with  elasticity  and  buoyancy  of  spirits ; 
they  often  possess,   too,  considerable  beauty.      In  this  variety,  with 

une  delicacy,  the  skin  and  eyes  are  sometime  dftrk.  In  the 
second,  distinguished  as  the  phlegmatic  or  mflancholii^  the  skin, 
pale  or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect 
dull  and  heavy  ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not 
always  slow  and  sluggish.  Children  especially,  in  whom  the 
diathesis  is  strongly  marked,  are  often  distinguished   by  the  narrow 

tad  prominent  chest,  the  tumid  and  prominent  abdomen,  and  the 

paste  like     complexion  ;    the    limbs    are    wasted  ;    the     circulation 

lid;  chilblain  a  are  common  on  the  extremities;  the  mucous 
membranes  particularly,  and  above  all  of  them  the  digestive,  are 
liable  to  morbid  action  ;  the  breath  is  often  sour  and  foetid  ;  the 
ton-tie  is  furred,  and  the  papilhe  towards  the  apex  red  and 
prominent ;   the  bowels    act    irregularly,  and    the   evacuations  are 

rually  often  si  v  e  ;  the  dig  es  tion  weak:  the  appe  ti  te  var  i  able 
and  capricious."  Tubercle  is  most  common  in  the  young,  hut 
ad  til  to  and  even  old  people  are  liable  to  it  when  exposed  to  like 
unfavourable    conditions,    a     slight    inflammation    or     injury    then 

mJly  forming  the  starting  point 
KRisMftibfi   of  tuhtvclt, — The  bacillus  having  gained  adtnie 

em  or  Other  of  the  above-mentioned  ways  in  believed   to   -<r    if 

tuberculous  prooeaa  as  previously  deacri bed.     The  tuberculous 

is  may  then  (I  j  remain  confined   to  the  seat   of  Inoculation,  aa 

in  some  forms  of  tubercle  of  the  >kin  (lupus  and  pottrmortem  warU), 

:)  with  or  without  any  local  manifestation  it  may  spread  by 
sinpliatiis  to  the  nearest   lymphatic  glands  and  there  become 

liid.  Ai  an  example  of  this  may  be  mentioned  the  tuber- 
eulous  enlargement  of  the  glands  of  the  neck,  in  which  the  bacillus 
is  believed  to  gain  admission  through  a  crack  or  small  ulcer  of 
the  mucous  membrane  of  the  mouth  or  through  an  inflamed 
tonsil     Again,  (3)  the  bacillus  may  pass  the  glands  and  enter  the 
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Lymphatic  or  litem!  c  circulation,  and  then  either  (a)  become  lodged 
in  some  organ  or  distinct  part  of  the  Itodv,  as  the  testicle,  a  hone 
or  a  joint*  or  (4)  become  disseminated,  Betting  up  genera!  mute 
tuberculosis  {lympkoacuomt  ami  h&niattigrntwm  twfan&utori*)*  The 
brunt  of  the  affection  falls  in  the  latter  case  either  on  the  lungs 
(acute  iiillutry  titfarcutosi*  of '  th?  htrajs)  or  on  the  membranes  of  the 
brain  (ttcute  ttthnvidous  men  myitis).  When  effecting  an  Organ  of 
tissue,  as  a  testicle  or  a  joint,  it  may  remain  localised  for  a  to 
Off  shorter  time,  and  even  become  cured  ;  or  it  may  set  np  inflam- 
mation, and  involve  and  destroy  the  whole  organ  ;  or  finally  become 
generally  disseminated  through  the  system,  leading  to  general 
tuberculosis. 

Localisation  ef  tubercle. — Tubercle  has  a  special  afhuity  for  certain 
org  .ins  ami  tissues  to  the  exclusion  ol  others.  Serous  membranes, 
such  as  the  pleura,  peritoneum,  pia  mater.  Mini  arachnoid,  are  espe- 
cially liable  to  be  affected  ;  whilst,  on  the  other  hand,  the  pericardium 
and  tl  le  tu  n  ica  vagi  nabs  a  ho  w  an  i  umni  n  i  i  \\  o  f  al  I  organ  s  the  1 1 1  n  g 
is  most  prone  to  sutler ;  next,  though  much  less  frequently,  the 
testicle,  kidney,  brain,  liver,  spleen,  suprarenal^  and  ovaries,  The 
larynx  and  intestines  may  become  involved  bv  the  bacillus  coming 
contact  with  them  either  111  the  breath  or  in  swallowed  sputa- 
vp  I  the  trachea,  the  stomach,  and  the  upper  part  of  the  intestine 
generally  escape*  The  bones  and  joints  are  frequent  seat*  of  the 
disease,  which  has  a  special  predilection  for  the  cancellous  ends  of 
the  long  bones  and  for  the  short  bones.  The  upper  end  of  the 
femur  and  hip-joint,  the  end*  of  the  femur  and  tibia  forming  the 
knee-joint,  and  the  short  bones  and  joints  of  the  foot  and  hand 
most  often  affected,  the  elbow-joint  less  often,  and  the  upper  end  of 
the  humerus  and  the  clavicular  joints  hut  rarely.  The  scapula  and 
ilium  with  the  acetabulum  may  sutler,  but  the  shafts  of  the  long 
belies,  the  clavicle,  and  the  ischium  and  pubes,  apart  from  the 
acetabulum,  escape.  The  bodies  of  the  vertebra1  are  frequently 
ked,  while  the  lamime,  with  the  spinous  and  transverse  pm- 
ceasea,  remain  free.  The  bones  of  (he  skull  are  sometimes  involved, 
those  of  the  jaws  and  lace  never,  Tuberculosis  may  occur  ill  the 
^kin  and  affect  the  glands,  but  lupuw,  which  is  a  form  of  tuberculous 
di*i,iM,  dott  QOl  Spread  to  the  glands.  The  reason  for  tubercle 
averting  any  special  organ  or  tissue  is  not  known,  but  it  is  thought 
to  depend  on  KfflM  previous  lowering  of  vitality  of  the  part,  as  a 
spram  of  a  joint,  a  blow  OB  the  testicle,  it- 

A  general  though  brief  account  of  tubercle  has  been  here  given  to 
[prevent  repetition  when  treating  <«f  tuberculous  diseases  of  certain 
milmus.  As  a  surgical  affection,  it  is  chiefly  met  with  in  the  boms, 
joints,  tettiole,  lymphatic  glands,  skin,  larynx,  and  more  rarely  in 
the  bladder  and  rectum.  All  that  need  here  be  said  is,  that  such 
lesions  are  of  a  very  chronic  and  indolent  nature  ;  that  they  are  set 
up    by  very   alight  and   apparently    inadequate   causes  ;    that    they 


IXKKITIVK   PROCESSES, 


M 


exhibit    i    marked   tendency  to  suppuration  and  progressive  dewtnu- 

t  undermining  of  the  and  but  little  tendency  to  repair; 

Key  are  often  productive  of  much  scarring  and  deform  ir 

when  they  occur  aa  abscesses  in  the  neck  ;  that  they  are  generally 

obstinate  and  intractable  aa  regards  treatment;  and  that  thej 

may  terminate  in  general    Ji—  initiation  of  the  tubercle  through  the 

ith. 

The  treatment  should  be  both  constitutional  and  local*     Thus  the 

i' - ■  i t    should    be   placed    under   as   perfect   hygienic  conditions  as 

Bible,  with  residence  at  th<  saaaide,  preferably  Cromer  or  Margate, 

fir  where    practicable    he    may  go    a   sea-voyage.       Of    late    great 

benefit  bag  been  obtained  by  what  is  called  the  open-air  treatment, 

combined  with  "feeding-up,11     The  diet  should  be  nourishing,   but 

unstiniulating,  with  plenty  of  milk  aod  en  out,  whilst  cod-liver  oil  or 

Niakine  and  the  syrup  of  the  iodide  or  phosphate  of  iron  are 

cially  indicated.     Koch's  tuberculin  is  u  materia]  in  solution  obtained 

dead  tubercle  bacilli,  which   causes   focal   inflammation  in   any 

part  aftecl  l>crelewitb  8O00£  general  fever.     It  baa  rarely  had 

itefieial  influence;  in  some  caaea  it  has' even  had  an  injurious 

upon  the  course  *>f  the  disease       The  local  treatment  required 

for  the  various  lesions  that  may  be  present  is  given  win  n  describing 

le  lesions  '  in  special  tissues  and  organs. 

Leprosy. — Leprosy   is  a  disease  set  up  by  the  bacillus   lepra1. 

h   gives  rise  to  nodules,  composed  of  cells  of  various  sizes  Winer 

in  a  fibrous  ground- work.      It  occuns  in  Scandinavia,    Kast    Itussia, 

the  shores  of   the  Mediterranean,  in  Mexico  and  adjacent  portions  of 

South    America,    the   Cape,    and    is    very    prevalent    in    the     Pacific 

Islands  and  in  India  and  China. 

The  bacilli  lie  between  the  cells  or  in  tells  which  tend  to  become 
much  swollen   with  numerous  nuclei.     Later,  these  multinucleated 

bed mere  vacuoles  tilled  with  bacilli.      According  to 

•in-   latter  appearance  is  due  to  lymph  spaces  crowded  with 
i.      The   bacilli   closely    resemble    in    appearance  and    staining 
rttee  the  tubercle  I  .aril lus,  but  have  not  been  artificially  culti- 
vated, and   animals  appear   i<>   be  immune  to   the   disease.       The 

from    the  nose,  the  sputa,  and  discharge  from  ulcer- 
believed  to  be  the  means  of  transferring  infection,  especially  by  in- 
foeting  the  naaal  mucous  membrane.     Aa  favouring  this  occurrence 
i-  the   herding   together,   and    perhaps   also  sexual   connecting  of 
lepers,     According  to  Mr.  Jonathan  Hutchinson  an  excessive  diet  of 
may  lie  regarded  as  predisposing  to  the  disease. 
The  parte  chiefly  atfc-cled  are  the  skin,  the  nerves,  the  nose,  and 
pharynx  ;  tJao  other  organs,  such  as  the  testis,  liver,  spleen,  lymphatic 
glands,      The  penis  is  frequently  a II ee ted  in  Cuba.     The  disease  eon- 
is  the  formation  of  nodules,  tuberous  masses,  and  indurations, 
which  may  eiist  for  years  or  shrink  to  scar  tissue  with  disturbancee  of 
ioos,  but  which  do  not,  as  in  tubercle,  caseate.      Bat,  on 
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to  external  influences,  ulceration  and  erysipelatous  complications 
may  arise,  and  the  ulcers  show  little  or  no  tendency  to  heal, 
\b mwhile,  the  submaxillary  and  inguinal  lymphatic  glands  form 
indurated  swellings.  The  leprosy  of  the  skin  may  appear  as  red 
has,  going  on  even  to  vesication  and  a  tendency  to  connect  ive- 
t issue  proliferation  around,  attacking  especially  the  extensor  sun 
of  the  knee  and  elbow,  and  die  dorsal  surfaces  of  the  hands  rod  feet. 
The  nodules  may  remain  stationary  or  enlarge  to  tuberous  masses 
OH  the  kOS  (facies  leontiwt),  ulcers  easily  form,  and  have  little  tendency 
to  heal.  New  nodules  continue  to  appear,  also  erysipelatous  like 
redness  and  swelling  is  apt  to  arise,  Lcprony  nodules  in  the  nerves 
produce,  first,  hyperesthesia  and  pain  ;  later,  anaesthesia,  more  rarely 
loss  of  motor  power  White  and  brown  patches,  lepra  m'teuloaa, 
morphea  nigra  tt  albn%  appear,  produced  by  pigmentation  and  atrophy. 
With  wasting  of  bones  anil  muscles,  lu  tlienmcsthetic  stage  injuries 
pass  unperceived,  producing  ulceration  and  necrosis  with  lot 
phalanges.      Besides   the  skin  and   nerves,  other  viscera  may  suffer. 

Actinomycosis    is   an   infective   disease    depending    upon    the 
presence  in  the  tissues  of  a  polymorphic  bacterium,  the  actinonr 
Of  ray  -  f  u  tig  u  s  {strtptotkrix  ft  ctinomycot  ica  ). 

Cwm$* — The  disease,  which  is  prevalent  in  cattle,  is  probably  set 
up  in  them  by  the  fungus  which  exists  in  the  cells  of  grass  ami 
inrn  taken  as  food.  It  also  appears  in  man  to  be  generally  conveyed 
by  cereals.  A  grain  of  wheat  or  barley  has  been  found  in  several 
growth*.  It  may  in  rare  cases  be  transmitted  to  man  from  the 
diseased  animal,  as  has  been  said  to  occur  in  cowmen.  A  common 
site  of  inoculation  is  through  a  carious  tooth,  but  the  parasite  may 
gain  admission  by  the  alimentary  and  respiratory  tracts  or  through 
»  cutaneous  wound, 

j'.itkof»*?t/, — The  actinomyees,  having  entered  the  tissues,  sets 
up  |  progressive  inflammation  leading  to  the  formation  of  gram  i  hi- 
tion  tissue,  tough  fibrous  tissue  and  pus.  The  pus  contains  pale 
yellow,  or  sometimes  white  or  brown  grains,  which  are  visible  to  the 
naked  eye  when  the  pus  is  spread  nut  in  a  thin  layer,  the  larger 
grains  being  about  the  size  of  a  pin's  head.  These  grains  are  seen, 
on  careful  microscopical  examination,  to  be  made  up  of  fine  threads 
Of  mycelium,  with  sometimes  club-shaped  ends.  The  "  clubs  ,T  are 
often  absent  and  are  believed  to  be  involution  forms  and  not 
essential   to  the  disease  (Fig.    27). 

In  cattle  the  disease  affects  uh icily  the  lower  jaw,  but  it  has  also 
been  met  with  in  the  upper  jaw,  the  touguej  the  respiratory  and 
alimentary  tracts,  and  in  the  Subcutaneous  and  inter  muscular 
tissues.  It  was  formerly  included  under  the  names  of  osteo-sarcoma, 
w ieu  long 1 1 eT  iMPTie-'roiicr,  tubercle,  etc. 

The  organisms  form  long  jointed  threads  matted  together  into  a 
dense  ball,  forming  a  grain  visible  to  the  naked  eye,  which,  when 
compressed  under  a  cover-glass  takes  a  radiate  appearance,  but  when 
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examined  in  sections  Btained  by  (tram's  method  show  the  mycelial- 
like  threads  to  be  cut  in  various  directions.       I'mler  *<i\m~'  circum- 
stances, the  threads   break   up   Jtito  very  short  rods,   almost  cocci, 
which  can    again    grow  into    threads.     The    ends    of    the   threads 
degenerate    by   swelling    of    their   limiting    membrane,    which 
ices  the  appearance  called   H  clubs,"  but  the  clubs  are  not  at 
all  a  frequent  appearance  in  man.      It  is  the  ball  of  threads  staining 
tram's  method,  surrounded  by  inflammatory  tissue  or  floating  in 
the    pus?    by  which    the   disease    is    PMOgtUBecL     The   organiivn   is 


Pro.  27* — Actinomycosis.  Photograph  of  a  gran  tile  stain  ed  Uy  finim'a  methyl.  It 
i*  a  hall  of  mjeelml  thrtidfc  The  thread*  in  focus  are  shown  in  fcfe  photograph, 
Thfl  rest  of  the  granule,  as  well  n&  the  ialm— limy  eclbi  wound,  kppoar  Marred 
from  having  been  &ut  of  focus.    The  photograph  ptrtly  «ho  wt  wh*t  ou  bf  much 

.-r  seen  through  a  microscope  when  the  fine  adjustment  is  njuvert.     This  is  the 
characteristic  appearance,  ami  BOt  the  ''club*/'  as  formerly  drawn  in  diagrams. 

cultivated  with  difficulty,  and  inoculation  experiments,  best  made  in 
calves,  are  uncertain. 

In  man  actinomycosis  may  appear  (I)  in  the  skin,  especially  that 
of  the  face,  neck  (Fig,  28),  breast,  or  abdominal  wall  ;  (2)  in 
fcfet  nuuxHU  membrane  of  the  rmiutk  pharynx,  a-saphagiiBj  intes- 
tinal  tract,  appendix,  or  bladder  ;  or  (3)  in  the  viscera,  as  the  liver  or 
lung,  and  in  a  few  rare  cases  the  brain. 

Symptom*. — When  it  occurs  in  the  mouth  it  is  ootttmOttfy  met 

with  alajut  the  socket  of  a  carious  tooth,  and  infiltrates,  as  a  ride, 

the  lower  jaw.     A  great  deal  of  thickening  occurs  in  the  snrn»im.i- 

ing  hnne,  and  abscesses  are  formed  in  the  neighbouring  connective 

Sooner    or    later    a    tumour    generally    forms    about    the 

of   the  jaw,  and  involves    the   skin   of  the    faoe    and    neck. 


M     GENERAL   PATHOLOGY   OF  S0BOICAL   DISEAS 

After  opening  of  tbti  frbsooasofi  sinuses  are  left  leading  into  the 
swelling,  which  is  found  to  OOOsiaJ  in  part  of  tough  fibrous 
tissue  and  in  part  of  EK>fC  vascular  granulation  tissue  tilling 
Cavittofl  in  the  bone.  The  escaping  pill  contains  the  grain- 
like mawea  of  the  fundus  which  are  characteristic  of  the  disease. 
W  lien  actinomycosis  invades  the  cufan&Ui  tur/are  the  ap] 
arc  tliat  of  a  brawny,  purplish -red,  irregular  swelling,  which  in 
places  soon  softens  into  abscesses,  and  these,  on  bursting,  I 
sinuses  discharging  oharaetGl istie  pus,  and  then  cicatrise,  whilst 
"thcr  abscesses  form  around.  Thus  the  mass  acquires  an  irregular 
ixftmstaoey,  being  riddled  with  sinuses,  soft  and  fluctuant  in  places 
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where  abscesses  are  forming,  puckered]  firm>  and  indurated  where 
cicatrisation  has  taken  place.  Winn  the  disease  occurs  in  fame* 
other  than  the  jaw,  it  gives  rise  to  i  growth  with  characters  similar 
in  1 1  lose  n  j  en  tinned  above.  When  it  begins  in  the  hm$  it  may 
Bproad  to  the  pleura  and  then  extend  widely  in  the  cheat-walls  and 
to  tlj<'  spine.  From  the  miatimi  it  may  invttde  the  peritoneum  and 
alMlorninat  walls.  The  portion  of  intestine  most  often  affected  is  the 
run  mi.  The  disease  may  then  e;ive  rise  to  symptoms  resembling 
appendicitis,  namely,  a  feverish  attack  with  constipation  and  perhaps 
vomiting,  attended  by  I  swelling  in  the  right  iliac  fossa.  The 
.liar  induration,  and  tiftcr  an  incision  has  been  made,  the  escape 
of  pus  containing  the  faogttS,  will  Bcttle  the  diagnosis.  In  whatever 
nitnation  it  begins,  if  left  alone,  it  steadily  spreads  until  it  kills 
either  bv  exhaustion  or  bv  involving  seme  vi(al  organ.     Infection  does 
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nut  appear  to  occur  in  the  lymphatic  glands  communicating  with  a 

primary  focus  of  actinomycosis,  but  metastases  arise  in  the  Hver, 

do   form   of  actinomycosis   is  occasionally   met  with. 

itiagnimt. — The  disease  perhaps  most  resembles  a  breaking-flown 

litiu    gumma,    tuberculous    ulceration,   or    a    tibro-    or    niv.\i>- 

ita  attended   by    profuse  suppuration.      The  presence    of    the 

uraaite  in  the  pus  will  clear  up  any  doubt  as  to  the  nature  of  the 

nt — The  most  efficient  treatment  la  the  complete  removal 


M  ..I  i       M.ilura  iliaciiBo  affecting  the  bone*  nf  tin*  fi'"^        Qopii 

ad  perroiwiufit  from  the  |j*p*rbj  Lieut. -Col,  Ktith  Hatch,  in  tht*  M  nalt 

iVh  uf  a  apecitoeD  in  the  Grant  Medical  Oullege  Mu*cura.     The 
nrt  appear  to  liave  umkwne  caries,  not  show  also  the  peculiar  round  hales  and 
char'  \*y  the  granule*. 

of  the  growth,  whilst  it  is  still  Local,  by  excision  and  scraping,     In 

owe?  jaw  thii  baa  beet]  Attended  with  complete  success,    When 

the  disease  is  too  extensive  to  admit  of  removal,  free  drainage  ami 

ions  of  carbolic  aoid,  I  in  20,  into  the  sinuses  should  be  used, 

find  targe  ibises,  40  to  GO  gra.,  or  more,  of  iodide  of  potassium  given 

interna I ly.      This  drug  has  been   found  of  great  value,  both  in  man 

tic,  and  should  always  be  given,  whether  local  treatment 

i*  or  is  nut  undertaken. 

Madura    disease    or    Mycetoma,   the    lungus    disease    of 

India* — Madura  is  a  disease  caused  by  a  variety  of  streptothrix, 

tnadarw),  which  is  inoculated  most  commonly  into  the 

of  the  natives  of  India  engaged  in  agriculture,  who  habitually  go 


barefoot,  and  who  are  therefore  liahle  to  injury  from  thorns,  etc.  It  ia 
usually  the  ball  of  one  foot,  not  both,  leas  often  the  hand  or  leg, 
which  is  infected,  and  the  toes  and  foot  slowly  swell  to  a  misshapen 
mass,  composed  of  fibrous  and  fatty  tissue,  whilst  the  bones  beooun' 
destroyed  in  a  manner  very  like  tuberculous  caries.  The  grains  of 
the  streptothri*  have  been  compared  to  seeds,  to  roe,  to  grains  <>f 
gunpowder.  Sometimes  the  granules  are  black,  aometimea  white 
or  whitish -yellow-     Sinuses  discharging  pus  form,   the  limb  above 


Fl4.  80.— My«>towin,     The  Hack  v^rietj  affecting  the  htuul,  Rowing  the 
s  inn  sea.     (Fptmi  the  same  fcuurce  as  Fifc.  29,) 

atrophies,  and  the  patient  becomes  exhausted.  An  extension  by  the 
lymphatics  to  glands  has  been  noted  in  late  cases.  The  diagnosis 
from  tuberculous  disease  ia  made  by  finding  the  granule, 
Treatment. — Amputation.  Iodide  of  potassium  and  carbolic-acid 
injections  with  s< /raping  do  not   benefit. 

Glanders  is  t  specific  infective  disease  common  amongst  horses, 
ami  occasionally  communicated  to  man  by  inoculation  through 
I  wound  of  the  skin  or  the  unbroken  mucous  membrane  with  I 
specific  form  of  micro-organiam,  the  lUidiltts  mat  In.  This  bacillus 
after   several    cultivations   retains    the    power  of  reproducing    the 
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nee,     The  disease  may  run   an  acute   or  obronio 

ie.      It  is  nearly  always  acute  in  man  and  chronic  in  the  horse. 

characterised  :    (1)  by  a  thin  serous  discharge* 

iy    becoming     foul,    purulent,   and    sanious,    from    the    nasal 

mucous  membrane,  with  enlargement   of  the  submaxillary  glands  ; 

postular  eruption,  resembling  that  of  smallpox,  on  the 

«ktu  Bad  mucous  membrane  of  the  respiratory  and  digestive  tract ; 

and  (3)  by  the  formation  of  circumscribed  nodules  in  the  lymphatics 

of  the  subcutaneous  and  muscular  tissue,  which  usually  soon   break 

into  abscesses  and  foul   ulcers,      These  signs  are  ushered   in 

and  accompanied  by  fever,  which  rapidly  assumes  a  typhoid  type 

and  is  sometimes  preceded   by  a   rigor.      Symptoms   of  pneumonia 

■leurisy,  or    vomiting    and    diarrhoea    ensue,   according  as    the 

respiratory  or  alimentary  tract  is  chiefly  affected,  and  death  usually 

takes  place  within  a  week  or  ten  days  from  seuticiemia  or  pyeemia* 

In   the   ffikroAtc  form  the  constitutional  symptoms   are   less   severe, 

and  the  patient  may  linger  for  months,  or  even  recover.     Nodules  like 

I  then  form  in  the  skin,  muscles,  and  bones,  and  break  down. 

In    the  horse    the   disease    is    sj  token   of  by   veterinary    surgeons 

as  farcy   when    the   lymphatic   vessels   and    glands   are   principally 

affected,  the  swellings  opposite  the  valves  in  the  lymphatics  form- 

iag  t  he  so- cal I ed  ' 4 ( ft t  n ■//  -&»  h    ;  and  as  gtandtr*,  when  the  d  i sea sc 

falls  chiefly  upon  the  nasal  mucous  membrane.      In  man  the  two 

processes  generally  occur  together  as  above  described. 

Dtaffltairi*. — The  fact  that  the  patient's  occupation   brings   him 
into  contact  with  horses  or  that  he  has  been   in  attendance  on  an 
animal  known  to  be  glandered  should  excite  suspicion.     The  detec- 
tion of  the  bacillus  mallei  in  the  discharges  on  bacteriological  exam- 
ination will  serve  to  distinguish  the  acute  disease  from  small -pox, 
acute  rheumatism,  septicaemia,  and  pyaemia,  and  the  chronic  form  from 
«yphil is  and  tuberculosis,  for  all  of  which  glanders  may  be  mistaken. 
bamiosJ  substance  (mallein)  present  in  the  artificial  cultures 
of  the  glanders  bacilli  produces  no  reaction  when  injected   into  the 
tissues  of  healthy  animals  j    but  when  injected  into  the  tissues  of 
ils  affected  with  glanders  a  decided  rise  of  temperature  takes 
place.      \  means  of  making  an  early  diagnosis  in  the  horse  is  thus 
led,  and  by  its  use  the  disease  can  be  stamped  onf  of  infected 
lea, 

>nL—  Beyond  supporting  the  patient's  strength  with  con- 
futed  fluid  nourishment,  scraping  and  curretting  the  infected 
surfaces,   opening   abscesses    as    they     occur,    dressing    the     ulcers 
ruit^  and  syringing  out  the  nasal  chambers  with  antiseptic 

Di,  little  or  nothing  can  be  done,  as  no  treatment  appears  to 
have  l*een  hitherto  of  any  avail  in  the  acute  form.  Seeing  how 
highly  Infectious  is  the  disease,  however,  the  patient  should  be 
nd  the  strictest  antiseptic   on.'  taken  to  prevent 

id  of  the  disease  to  the  attendants, 

n  2 


tQO    GENERAL   PATHOLOGY  ov  SURGICAL    DISEASES. 

Infective  Ditmxes  BtpecUttf  fttfiurtii'uh/  tiki  tf&v&w  Centre*. 

Hydrophobia  i>  i  specific  infective  dlBOtflQ  always  propagated 
by  inoculation,  and  probably  due  to  a  specific  micro-organism. 
It  has  received  its  name  from  the  prominent  symptom  a  which  the 
pharvhjvi]  sfi  iMiis  produce*  It  is  culled  rabies  in  dogs  because  no 
fear  of  water  is  shown,  and  because  in  them  there  may  l>e  g 
excitement.  The  disease  is  generally  received  by  man  from  the  dog, 
occasionally  from  the  wolf,  and  more  rarely  from  the  cat  or  fox,  and 
by  these  animals  it  may  be  given  to  horses,  deer,  eta,  The  inocula- 
tion is  generally 'through  a  bite  by  which  the  saliva  containing  the 
vim*  reaches  the  lymphatic*.  At  times  it  has  occurred  through  a 
tch  which  has  been  only  licked  by  the  n fleeted  animal,  and  once 
through  making  a  post  mortem  examination  on  a  subject  who  had 
died  of  the  disease.  OF  all  (magna  bitten  by  rabid  animals,  about 
15  per  cent,  only  sutler  from  the  disease,  a  fact  which  probably  in 
chief  |*art  depends  upon  the  saliva  being  wiped  off  the  teeth  as  they 
jjass  through  the  clothes.  The  most  dangerous  wounds  are  those 
00  the  face  and  hands,  and  on  the  bare  legs  of  children,  the  average 
mortality  of  bites  on  the  face  being  as  high  as  fiO  to  80  per  cent, 
MnUijjU  m\\  lacerated  wounds  are  nut u rally  most  t<>  be  feared,  as 
iti«». mla till n  in  them  is  more  likely  to  take  place.  Also  the  nearer 
the  bite  ia  to  the  centra!  nervous  system,  the  more  easily  tad 
rapidly  does  the  poison  reach  the  brain  ami  begin  to  take  eth/.-t. 
Indeed  the  only  certain  method  of  producing  the  disease  in  animals 
is  by  inoculation  under  the  dura  mater.  It  was  the  dtBOOTerj  of 
this  fact  which  led  II*  Pasteur  to  make  his  investigations. 

The  &verof}£  period  of  incubation  varies  from  two  weeks  to  six 
months.  Although  it  is  said  that  the  incubation  period  has  been 
as  short  as  two  days,  and  as  long  aa  twenty  year*,  two  weeks  to 
two  years  may  practically  be  given  as  its  limits,  There  are  no 
symptoms  during  this  period*  The  reticlee  or  lyssa?  said  to  occur 
under  the  tongue  from  the  third  to  the  ninth  day  after  the  bite  do 
not  appear  to  be  a  constant  phenomenon.  The  vims  baa  no 
influence  on  the  healing  of  the  wound,  the  bite  of  a  mad  dog 
healing  like  other  wounds,  either  by  first  intention,  or,  if  the  tissues 
are  badly  lacerated,  slowly  and  painfully. 

Seeing  therefore  that  then-  arc  no  symptoms  during  the  inruba- 
tinn  periodj  and  that  in  the  early  stages  of  rabies  there  are  no 
i  i  \-  p06fc*morteiXi  signs*  the  only  way  of  ascertaining  if  the 
bin  is  tIi  it  of  a  mad  dog  is  to  watch  the  animaL  If  the  dog  is 
killed  at.  once  the  patient  will  suiter  much  mental  anxiety.  He 
Duel  nit  for  three  week*  before  the  point  can  be  determined  by 
inoculation  experiment*  on  rabbits,  or  he  umy  undergo  Pasteur's 
treutun-ht  unnecessarily.  Moreover,  to  wait  three  weeks  may  be 
too  late  for  wounds  of  the  face,  Every  suspected  dog,  therefore, 
BbOttM  be  confined  in  a  strong  cage.      If  mud  hi  will  show  advanced 
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symptoms,  and  die  in  three  or  four  days.     It  is  important,  therefore, 
to  n  I  he  symptoms  of  rubies  in  the  dog* 

—The  earliest  symptoms  are  restlessness, 
ditlnesm,  and  »  tendency  to  slum  the  light  The  dog  often  roves 
far  and  wide,  and  has  a  morbid  appetite  for  pieces  of  stick,  hay, 
stones,  etc.  In  tin'  next  Brtage  ho  amy  rush  wildly  about,  biting 
Other  dogs,  inanimate  Objects,  Off  men,  frequently  those  to  whom 
I*  beer,  previously  attached,  The  appetite  Is  bit,  there  is  a 
ire  to  drmk,  and  the  mu/zle  is  put  into  the  writer,  but  none  is 
ten.      Finally   he   becomes    pa  the    lower   jaw    begins   to 

drop,  the  kirk  changes  to  a  characteristic  hoarse  howl  from  pharyn- 
geal paralysis,  next  the  limbs  fail,  and  finally  the  muscles  of 
ration.  Sometimes,  however,  advancing  paralysis  is  the  only 
symptom,  the  power  of  barking  being  then  lost.  This  form  of  the 
disease  is  called  dumb  rah 

■  t  morittn  si'tftis  of  rabies— The  stomach  contains  hay,  sticks, 

stones,  etc,  and  its  ni  neons  membrane  is  congested  and  scattered 

over  with  small  hiemorrhages*     The  trachea  is  congested  and  may 

lotted  over  with  small  hemorrhages.      The  nervous  system, 

jally  the  cord  and  medulla,  show  signs  of  acute  myelitis.     This 

-  with  ?in  exudation  of  leucocytes  into  the  sheaths  of  dilated 

vessels,  then    hvinorrbage,  and   finally  softening.     If  a  portion  of 

the  medulla  or  cord  is   required   for   inoculating  purposes,  a  piece 

Hhould  he  placed  at  once  in  a  20  per  eent.  solution  of  glycerine  and 

kepi  there  for  three  or  four  days  to  kill  septic  micro-organisms  ;  an 

emulsion  is  then  made  and  a  drop  nr  two  injected  under  the  dura 

r  of  a   rabbit,  whirh   will    die   in  from  eighteen  to  twenty-one 

days,   showing    first  excitement  and    then   paralysis  of   the   hinder 

limhs,  extending  later  to  the  fore-limbs  and  head. 

Pathology  of  hydrophobia. — The   principal  post-mortem  changes 

in  man  have  been  found  in  the  medulla,  especially  about  the  region 

of    the   glossopharyngeal,    pneumogastric,   and    hypoglossal    nuclei, 

Hid  in  the  cerebral  cortex.     They  consist  in  the  infiltration  of  the 

tacular  sheaths    with    leucocytes,   thrombosis  of  the   medium- 

vessels,   sum II    hemorrhages,   and    defeneration  of  the   nerve 

in  short,   as   in   animals,  of  an    acute   myelitis.      The  theory 

now  generally  held  with  regard  to  the  pathology  of  the  disease  is 

-.he  poison  after  remaining  for  a  variable  time  dormant  in  the 

wound,  multiplies  or  matures  ;  and    then    that   either  it  or  its  pro* 

ducts  slowly  enter  the   blood  and   set  up  a  specific  iiitlammatian   in 

■edulhi  aiul  cerebral  cortex,  whereby  their  power  of  resistance 

to  reflex-irritation  is  diminished  or  lost.      Hence  the  occurrence  of 

on   the  slightest  provocation.      Finally,  that  should  the 

r  not  ftuocumb  to  spasm  of  the  glottis  or  muscles  of  respiration, 

irre-ceotres  become  exhausted  and  no  longer  respond 

at  all  to  the  reflexes  necessary  to  carry  on  life,  and  the  heart's  actum 

^sequence   ceases.      The   nature  of  the   poison  is  not  known, 
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though  the  belief  is  gaining  ground  that  the  disease  depends  in 
some  way  upon  a  micro-organism,  mucc  rod -lik<-  bodiflB  h.-iw  b#6H 
discovered  in  connection  with  the  hfamorrhagio  lesions  In  the  cerebral 
cortex,  and  a  micro-organism  has  been  isolated  by  inoculating  fowls 
frith  the  virus  taken  from  rabid  animals* 

Ifymptovu  of  hydrophobia*— At  first  there  may  be  pricking  pain, 
perhaps  some  redness  and  tumidity,  at  the  site  of  the  wound,  which 
has  generally  long  since  healed.  The  patient,  if  an  adult,  has  often 
much  mental  auxieiy,  and  with  the  onset  of  the  symptoms  may 
become  melancholic.  As  the  disease  becomes  fully  developed  tin 
symptoms  point  to  disturbance  in  the  medulla,  especially  about  the 
centres  for  deglutition  and  respiration*  Thus  there  is  increasing 
difficulty  IB  swallowing  in  consequence  of  pharyngeal  spasm,  and 
I  peculiar  click  in  respiration  in  consequence  of  spasm  of  the 
diaphragm,  The  pharyngeal  spasms  are  at  first  only  excited  by 
attempts  to  swallow,  but  subsequently  the  sight  of  water  and  the 
sound  of  its  trickling  from  one  vessel  to  another,  a  blast  tit  cold  air. 
or  a  sudden  light  is  suthcient  to  set  them  up.  Swallowing  is  now 
quite  impossible,  and  viscid  saliva  is  forcibly  hawked  up  and  expeo 
torated  about.  The  spasms,  which  begin  in  the  pharynx,  extend  to 
the  muscles  of  respiration,  and  then  become  general  ;  the  pain  is 
agonising,  and  the  patient  may  have  halloci nations  or  violent 
delirium,  but  often  remains  sensible  of  his  dreadful  condition  to 
the  end.  Paralysis  finally  ensues,  and  death  usually  occurs  from 
involvement  of  the  respiratory  muscles.  The  spasins  sometimes 
diminish  as  the  paralysis  advances,  and  the  patient  may  sink  into 
a  delusive  calm*  during  which  the  power  of  swallowing  may  be 
regained,  Sometimes  the  chief  symptom  throughout  is  advancing 
paralysis.     Such  cases   resemble  dumb  rabies  of  dogfi. 

Dertih  may  be  due  in  the  curlier  stAg£fl  to  spasm  of  the  glottis  or 
muscles  of  respiration  ;  later  to  paralysis  of  the  muscles  of  respiration 
or  to  exhaustion, 

Duif/noxi*. — TUq  in/rttti  if  ft  nt  cli.n  netemf  the  spasms  (clonic  §pa*mt)t 
the  hallucinations,  and  the  escape  of  viscid  saliva  from  the  mouth, 
will  generally  serve  to  distinguish  hydrophobia  from  tetanus  follow- 
ing the  bite  of  a  dog,  and  from  false  or  hysterical  hydrophobia,  In 
the  latter  case,  too,  the  convulsions  will  cease  if  the  patient  is  put 
under  chloroform. 

The  peogwotU  when  the  disease  is  omc  developed  is  hopeless. 
There  is  no  authentic  case  of  recovery  from  hydrophobia. 

fowwiiitfltf. — Bydyopfaobfo  cat?  be  and  hat  been  practically  stamped 

out  by  hoi/./liii^  dogl  "i  I iv  'jii -iy-?i nl i nil iLf  them  at  the  port  of  entry. 
In  countries  when  wolves  ahuimd  the  disease  cannot  be  goi  rid  of 
until  the  wolves  arc  killed.  But  it  has  been  abundantly  proved  that 
is  seine  is  really  spread  by  these  two  animals,  and  in  others  din 
Thr  llmftmawl  may  be  divided  into  the  preventive  and  pti Illative. 
Prr  titment. — If  the  patient  is  seen  immed lately  after  the 
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ihould  endeavour  to  remove  the  poison  from  the  wound, 
destroy  it.      This  may  be  attempted  by  suction,  a  procedure 
jiears  to  be  quite  safe  provided  there  is  no  crack  or  abrasion 
about  the  lips  or  tongue  ;  or  if  at   hum!,  a  cupping-glass  may  be 
Applied.     The   parts  should  afterwards  be   excised   or  thoroughly 
3,   the   best   caustics  being   nitric  acid,  nitrate  of  silver, 
caustic  pi  i  pure  carbolic;  acid.     It  has  been  advised  that  if 

the  wound  has  already  healed  when  the  patient  is  seen  the  cicatrix 
should  bo  cut  out ;  but   it   is   more   than  questionable   if  this  pro- 
ne ia  of  any  value,  especially  aw  it  appears  that  If  inoculation 
1    hi -leu  is  method  is  resorted  to  before  symptoms  come  on, 
disease  may  be  effectually  prevented  from  developing, 
I'ttttrurs  trratmrtttr — This  consists  in  obtaining  a  virus  of  fixed 
strength  and  then  attenuating  it  so  that,  it  can  be  safely  inoculated, 
obtain   the  fixed    virus    the  disease  is  transmitted   through  a 
•arid  of  rabbits,  the  period  of  incubation  becoming  less  and  less  as 
the  virus  increases  hi  intensity,  till,  after  passing  through  upwards  of 
eighty  rabbits,  the  period  of  inoculation  is  found  to  be  constant  and 
the  virus  of  maximum  intensity.    A  r&bbil  Inoeolated  with  this 
virus  always  develops  symptoms  on  the  seventh  day  and  dies  on  the 
h.     To  attenuate  the  virus  a  portion  of  spinal  cord  of  a  rabbit 
inoculated  with  the  fixed  virus  is  suspended  in  a  sterilised  bottle 
caustic    potash.     As  the   cord   dries  the   virus  becomes   less 
undent,  so  that  after  two  days' drying  a  rabbit,  inoculated  with  it 
in  from   11   to    17  day*;  after  7  days'  drying  from   2. '1  to  29 
days  ;  after  1 1  days'  drying  from  30  to  35  days  ;  until  after  12,  13, 
or  14  days'  drying  its  virulence  is  completely  lost.     An  emulsion  is 
of    D"5  Centigrams  of    spinal   cord   in    2    cubic   centimetres  ol 
sterilised  beef-tea,   and   a   drop  or   two   is  aubeutaneously   injected 
abdomen  or  flank.     The  cords  are  used  in  an 
ascending  scries   from    the    fourteenth  or  fifteenth  day  of  drying 
upwards,  until  on  the  ninth  day  of  treatment  a  cord  whirl i  had  been 
drfad  for  only  three  days  is  used.     The  treatment  is  continued  for 
sixteen    days,      The  above  is    known   us   the    SimpU   mrthotL      For 
face-bites  a  more  rapid  method  has  been  found  necessary  to  prevent 
unease.      In  this,  which  is  called  the  Intemivr  method,  a  cord  of 
only  three  days'  drying  is  used  on  the  sixth  day,  and   the  treatment 
i i tinned   with    two  days'   intermission  until   the  twentieth  day. 
Thm   method,   however,  appears   to  be  somewhat  dangerous,  a  few 
uts  so  treated  having  died  with    symptoms  of   the  paralytic 
form  of  the  disease  similar  to  that  induced  in  animals  by  iuocula- 
rinn.      The  average  mortality  between  1886  and  L£M  PHI  4  in  1,000 
treated  at  the  Pasteur  Institute  as  compared  with  a 
untnrid  mortality  of  150  in  1,000, 

J'ritthrt/rt  treatment*- — When  hydrophobia  has  supervened,  all  that 

bi  done  is  to  relieve  symptoms.     Thus  the  patient  should   be 

placed  in  a  darkened   room,  and  every  source  of  irritation  that  may 
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cause  spasm  avoided.  Opium  and  morphia  should  also  be  given  for 
the  same  purpose.  Chloral,  chloroform,  eserine,  pilocarpine,  curare, 
and  many  other  drugs  have  been  given  ;  but  all  are  useless,  and 
some,  as  chloroform  and  curare,  are  not  unattended  with  danger. 

Tetanus  is  a  disease  in  which  the  voluntary  muscles  are  thrown 
from  time  t<>  time  into  a  state  of  intense  spasm,  whilst  they  remain 
in  the  intervals  in  a  condition  "'  constant  contraction  (tmir  ppom), 

I  '-fft^. — Tetanus  was  formerly  attributed  to  a  lesion  of  the  peri- 
pheral nerves  ;  but  is  now  known  to  be  a  toxic  infection,  depending 
upon  a  specific  virus  generated  by  the  growth  of  the  tetanus  bacillus. 
It  m  especially  prevalent  in  hot  climates,  and  amongst  the  negro 
races;  it  occurs  more  often  in  BOOB  than  in  women,  and  in  military 
than  in  eivil  practice.  It  is  especially  common  after  lacerated  and 
punctured  wounds  and  burns;  but  it  has  been  met  with  after  every 
kind  of  wound,  from  a  mere  scratch,  or  the  ligature  of  a  pile  or  the 
umbilical  cord,  to  amputation  of  the  thigh  or  other  capital  operation. 
Tetanus,  however,  bfta  been  more  often  observed  when  the  wound, 
whatever  its  cause  and  character,  is  in  a  septic  condition*  Exposure 
to  cold,  damp,  and  sudden  changes  of  temperature  were  believed  to 
influence  its  production,  and  where  tetanus  occurs,  as  it  sotuctim>  > 
does,  without  an  apparent  wound,  were  regarded  by  some  as  the  essen- 
tial cause.  It  would  appear,  however,  that  such  conditions  merely  act 
as  depressing  agents,  and  that  the  micro-organism  in  these  eases  gains 
admission  through  a  scratch  or  abrasion  which  lias  been  overlooked. 

Tetanus  is  inoculablc  from  animal  to  animal,  and  probably  from 
animals  to  man,  since  a  veterinary  surgeon  has  died  of  tetanus  after 
making  a  post-mortem  examination  of  a  horse  dead  of  the  disease 
It  has  been  caused  by  catgut  ligatures  doubtless  derived  from 
in  feet ed  sheep,  and  it  has  followed  vaccination,  diphtherial-auti- 
toxin  injections,  and  the  gelatin  treatment  of  aneurysm,  probably 
from  the  serum  and  gelatin  having  been  taken  from  horses  suffering 
from  chronic  tetanus. 

Pathofoijt/. — At  times  the  nerves  leading  from  the  wound  have 
been  found  congested,  at  other  times  unaltered  in  appearance. 
Hyperemia  "f  the  medulla  and  cord,  exudation  in  ami  degeneration 
of  the  f^rcy  matter,  and  haemorrhage*  in  the  white  columns,  have 
been  noted  in  MX&e  OMttt  :  whilst  in  others  nothing  abnormal  in  the 
nerve-runt n _•.-»  has  been  discovered.  The  modern  w!fW  of  the  pathology 
of  tetanus  is  that  it  is  u  tr.xie  infection  due  to  a  specific  virua  which 
affects  the  medulla  and  cowl  in  a  way  similar  to  strychnine,  The 
virtu  (fffawi,  htftwt  tfuitt)  is  ■  ehemical  compound,  hut  according 
to  the  researches  of  Vaillard,  Vincent,  lirieger  and  others,  is  neither 
an  alkaloid  nor  an  ftlbumoee,  but  is  allied  to  snake-poison  or  an 
enzyme.  It  is  gen  em  ted  in  a  wound  by  the  growth  of  the  tetanus 
bacillus,  It  is  only  within  reueiit  years  that  an  absolutely  pure 
culture  of  the  braltlll  QM  l>ecii  obtained  by  Kitasato,  but  since  then 
iU  cultivation  ha*  become  easy  (Fig.  33  J.     The  bacillus  occurs  as 
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tang  deli :;it».'  threads  with  slightly  rounded  ends.  When  sporiug, 
up  into  short  rods  which  usually  develop  n 
spore  ut  one  end,  giving  them  a  drumstick  shape.  !t  n  atUWX^bic, 
ami  bftOfie  rapidly  Lom  its  virulence  on  exposure  to  air.  Its  &J> 
habitat  would  appear  to  be  ordinary  earth,  thus  serving  to  explain 
the  frequency  of  tetanus  in  the  wounded  who  have  been  allowed  to 
lie  on  the  ground  after  battles  It  has  been  found  in  the  surround- 
>f  horses,  the  floor  of  stables,  ami  in  .soil  taken  from  beneath 
the  floor  of  hospital  wards  in  which  cases  of  tetanus  have  occurred, 
The  bat  ill  us  only  exist*  in  the  soil  or  in  the  wound  ;  not  in  the 
blood  Of  nervous  system.  The  bacilli  proliferate  or  grow  only 
■A  rod  uottnd  th&  site  of  inoculation,  and  do  not  spread  Into  the 
blood  or  invade  the  organs  ;  Again,  they  do  not  survive  long  in  the 

is<it  f,»r  a  few  days  after  infection 
they  cannot  he  discovered  either  micro- 
Mopiiallv  or  by  artificial  cultivation. 
The  bacilli  manufacture  a  toxin,  which 
ia  absorbed,  and  passing  along  the 
perineural  lymphatics  reaches  the 
jpfcttl  cord,  and  acting  on  the  motor 
cells  prodttC  cs  th  e  chariic  t  e  ri  B  t  i  c  s  [  i  I  is  in  s- 
out  the  nerves  of  a  limb  of  an 
ihimal  which  has  been  inoculated  IB 
that  I3mb,  delays  the  onset  of  tetanus 
wfcmbly,  and  thus  a  former  method 
of  treatment,  the  excision  of  nerves, 
funis  some  pathological  support.  Experi- 
mentally all  the  symptoms  of  tetanus  can  be  produced  by  injections  of 
the  germ-free  toxins  of  tetanus  cultures.  The  toxin  does  not  cause 
is  immediately  after  inoculation,  and  with  small  doses  it  may 
require  days  before  way  appear.  In  experimental  animals  the  spasma 
become  apparent  first  in  the  muscles  nearest  the  seat  of  inoculation. 
It  is  curious  that  animals  may  be  carefully  inoculated  with  large 
doses  of  toxin-free  spores  or  bacilli  without  contracting  tetanus, 
while  a  few  such  spores  or  bacilli   inoculated   together  with  other 

j limns,  such  as  the  Bacitlm  voli  coram uni*  or  the  pyogenic 
will  readily  produce  it.  Clinically,  also,  tetanus  com- 
plicated by  septic  or  suppurating  wounds  is  severer  than  tetanus 
i  with  a  slight  or  clean  wound.  The  tetanus  toxin  can 
fluently  Ik?  found  by  inoculation  experiments  in  the  blood  both 
during  life  and  after  death,  and  is  not  eliminated  to  any  appreciable 
degree  by  the  urine, 

Th  m$  usually  begin  bj  a  feeling  of  stiffness  in  the  muscles 

of  the  neck  ;  the  pat  rent  complains  that  he  is  unable  to  open   his 

mouth  widely  (tritmtw),  and  that  his  throat  feels  sore  on  swallowing. 

On  examination,  the  muscles  of  the  neck,  the  masscters,  rod  perhaps 

d* luminal   muscles,   are  found    hard    and    rigid,   and  the   face 


Pes,    81*-  Th--  tctrmm  bacillm 
X  1,000.     (After  Sternly.) 
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presents  a  characteristic  expression  from  the  angles  of  the  mouth 
being  drawn  slightly  upwards  by  the  contraction  of  the  facial 
muscles.  Later,  other  of  the  voluntary  muscles,  especially  those  of 
respiration,  become  affected,  and  distinct  spasms,  attended  with 
severe  pain  and  varying  id  duration,  occur  from  time  to  time*  The 
spasms  are  induced  by  the  slightest  irritation,  a  breath  of  air,  the 
hast  noise,  the  merest  touch,  and  the  remissions  become  shorter,  or 
only  partial,  as  the  disease  is  fully  established*  During  the  spasms 
the  face  assumes  an  expression  of  intense  anguish  (rata  aardonirrts), 
the  respirations  and  pulse  are  quickened,  and  the  body  is  variously 
contorted.  Thus,  when  the  spinal  muscles  are  chiefly  affected  the 
back  becomes  arched,  so  that  in  severe  cases  the  patient  rests  only 
on  his  head  and  heels  i"/ttnthotonon)  ;  most  rarely  tin-  body  is  bent 
forward,  being  rolled  up  as  it  were  like  a  ball  (emprotthoto* 
whilst  still  more  rarely  it  may  be  drawn  to  one  or  other  side 
(ptevrGttthfitajwt).  The  skin  is  bathed  in  perspiration,  the  urine 
concentrated  and  high-coloured,  and  the  bowels  obstinately  confined, 
The  tnii peratiire  may  remain  normal,  or  he  hut  sligh  Hy  raised  ; 
though  soiiil times  shortly  before  death  it  runs  very  high,  and  has 
been  known  to  register  112°  F.  The  patient  is  unable  to  sleep, 
but  the  intellect  continues  clear  to  the  end*  Death  may  occur  from 
spasm  of  the  glottis,  spasm  of  the  respiratory  muscles,  or  from 
exhaustion  or  syncope.  I  tern very  hardly  ever  takes  place  when  the 
symptoms  are  acute,  but  if  the  patient  survive  till  the  twelfth  day 
the  prognosis  is  mure  favourable,  and  Incomes  more  and  more  so 
every  day* 

t&rietim. — Clinically  several  forms  of  tetanus  may  be  recogni*'  I 
In  traumatic  tetauiiH  a  wound  is  always  found,  which  may  he  no 
more  than  a  mere  scratch  or  puncture,  or  a  severe  suppurating  or 
septic  lesion.  In  idwpoikk  or  flfciHiWigfw  tetanus  no  wound  is  visible, 
but  it  is  probable  that  some  breach  of  surface  or  mucous  membrane 
has  escaped  ol  nervation*  Tetanus  n*xmatoruni  occurs  in  new-born 
infants,  the  umbilical  cord  being  the  seat  of  infection ;  teUtnu* 
fgwaijumfll  in  lying-in  women,  the  bacilli  being  carried  generally 
through  negligence  to  the  raw  uterine  surface.  Vtphalic  tetanu* 
follows  an  injury  of  the  face  or  head,  and  is  characterised  by  the 
presence  of  facial  paralysis,  flue  it  is  supposed  to  compression  in  the 
Fallopian  aqueduct  of  the  facial  nerve,  swollen  as  a  conscqiieii 
ascending  neuritis.  From  a  prognostic  point  of  view  it  is  important 
to  distinguish  between  acnt?  ami  rhronir  forms  of  tetanus*  A  case 
is  acute  if  in)  the  incubation  is  short,  under  seven  days,  and  (7>)  the 
of  r„  nerat  iptamt  quick,  twenty-four  to  forty-eight  hours;  it  is 
chronic  if  (a)  the  incubation  is  prolonged,  eight  to  fourteen  days, 
ami  {h)  the  anset  of  fmumtt  BpttDM  delayed  or  absent.  The  general 
mortality  of  tetanus  is  about  45  to  50  per  cent.,  that  of  acute 
oases  being  about  HI)  to  *.I0  per  cent*,  and  of  chronic  cases  15  to 
20  per  cent* 
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I*t*t<fiioxix, — From  strychnine  poisoning  and  hydrophobia,  tetanus 

inguishcd  by  the  spas  o(  B  bonks  instead  of    l  clonic 

ti  r.  Mid  further  from  hydrophobia  by  the  absence  of  hallueina- 

u»d  thf  discharge  of  viscid  saliva,  signs  which  are  characteristic 

0l  thai  affection, 

Tfrfttment* — Hitherto  the  treatment  has  consisted  in  attempting 
[•     the  patient  over  the  first  few  day*   in  the  hope  that  the 
ion   might   become  less  acute   and    gradually  wear  itself  out. 
Thus  littk  or  nothing  could  be  dune  beyond  supporting  the  strength 
with  fluid  nourishment,  administered  by  the  rectum  if  the  patient  is 
unab!  How,  and  preventing  the  spasms  as  inueh  as  possible 

bgr  tin   most  Absolute  quiet,  the  avoidance  <>f  all  sources  of  irritation, 
employment  of  such  sedatives  as  chloral  or  opium,  and  relieving 
ipatiun  bv  purgatives  and  euemata,      Curara,  Indian  hemp, 
Calah.ir   bean,   eserine,  and    numerous  other   drugs   internally ,  and 
tnibcutain  lions  of  carbolic  acid  (^th  of  a  grain),  paraldehyde, 

pilocarpine  and   urc  thane,  have  all    hftd   their  advocates,  and  cases 
been  reported   in  which  success  was  attributed  to  their  use. 
The  treatment  of  tetanus,  however,  hm  through  the  reoeul  roaauobes 
bring,  Kitaeato,  TiZKoni,  <  lattani,  Koux,  VaiHard  and  others  been 
placed   on  a  different  footing,  and  the  injection  of  the  tetanus  anti- 
toxin,  with  the  excision  of  the  wound,  is  the  only  rational  treatment. 
It   h;ia   been   found    by   these   observers   that   the   blood   serum   of 
animals  rend  e  ret  1   highly  inn  nunc  to  tetanus  by  previous  injections 
of  the  tetanus-poison  (tetainn  -k&%*%)  taken  from  artificial  cultures  of 
the  bacilli,  pjssesses  the  potter  when  injected  into  another  animal  of 
toxic  properties  of  the  tetauo-toxiu,  or  of  conferring 
immunity  on   the  aniiual  even  though  twenty  or  thirty  times  the 
i tit  sufficient  to  kill  be  injected.    In  an  ordinary  case  of  tetanus, 
the  injection  of  the  antitoxin  is  not  sufficient,  in  that  fresh 
doses  of  the  poison  are  continually  being  geuerated  by  the  bacilli  in 
pound,  and  absorbed  into  the  system.     On  the  earliest  signs  of 
tetanus,  therefore,  the  wound  should  be  freely  excised  or  amputation 
performed  before  the  antitoxin  treatment  is  begun.     The  antitoxin 
should  be  injected  tubcutaneously  into  any  part  of  the  body,  prefer- 
ably the  abdominal  walls  or  the  inner  part  of  the  thigh,  or,  in  order 
that  the  antitoxin  may  act  more  directly  on  the  nerve  centres,  it  has 
been  injected  through  a  lumbar  puncture  into  the  spinal  canal,  or, 
after  trephining,  directly   into   the   brain.      The  dose  will    depend 
QpOH  the  severity  of  the  case,  t ho  period  of  the  disease  at  which  the 
treatment  is  boguu,  and  the  quality  of  the  antitoxin  used.     It  must 
be  large  if  the  ease  is  severe  and  if  treatment  has  been  delayed  for 
tome  days  after  the  symptoms  have  come  on  ;  but  results  with  the 
as  at  present  manufactured  have  not  been  good.    Moreover, 
■  <iat  be  rurneuibL'rtd  that  the  antitoxin  is  an  immunising  and  not 
a  curative  agent,  hence  it  should  be  employed  on  the  earliest  appear- 
<>f  the  disease.     In  preparing  and  injecting  the  antitoxin,  care 
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must  l>e  taken  that  it  does  not  come  into  contact  with  chemical 
antiseptics  or  heat,  since  both  impair  its  action*  Ten  ec*  ii  the 
dose  for  intracranial  injection,  larger  doses  arc  given  subcuta- 
neously  ;  also  intravenous  and  rectal  injections  have  been  UMd.  In 
one  ease  2&S  cc«  were  given  per  diem,  altogether  8,400  -  -.,  and 
recovery  followed. 

Diphtheria. — -The  organism,  the  futaifttx  <lii>kthrtitj?%  sets  up  a 
fibrogettooa  inflammation*  giving  rise  to  a  membrane  of  fibrin  which 
adheres  closely  to  the  surface  of  the  mucous  mem  Wane  or  vvound 
Upon  which  the  organism  his  bedfi  inoculated*  The  organisms  are 
stained  with  methylene  blue,  ulso  by  Grams  method,  but  will  be 
decolorised  if  treated  too  long  with  the  iodine  and  iodide  solution* 
A  pure  culture  acts  up  a  local  httt&orrhagtti  (edema,  and  quickly 
proves  fatal  to  guinea-pigs  if  inoculated  subcutanoously.  It  can 
also  be  inoculated  upon  the  EEHZGOfUl  membrane  of  the  conjunctiva  up  I 
vagina  of  rabbits  and  of  the  trachea  of  uuim  1  pigs  and  pigeons.  The 
toxin  produced  can  be  collected  by  precipitating  it  by  alcohol 
white  powder,  which  sets  up  at  the  site  of  subcutaneous  inoculation 
a  hemorrhagic  tcdema  and  tissue  necrosis,  with  other  evid. 
oi  ieptic  intoxication,  pleural  exudation,  nephritis,  fatty  liver,  and 
paralysis.  Other  animals,  such  as  the  horse,  being  relatively 
immune,  can  he  infected  with  more  and  more  virulent  cultures,  and 
thereby  a  venesection  serum  can  be  obtained  from  them  having  high 
aufitoxie  pruperties. 

Most  commonly  the  diphtheria  bacillus  is  inoculated  upon 
develops  in  the  fauces,  forming  a  whitish  fibrinous  membrane  with 
leucocytes,  attached  to  the  mucous  surface,  followed  by  a  marked 
ind  11  rated  .swelling  of  the  neighbouring  lymphatic  glands,  and  by 
symptoms  of  intoxication  by  the  toxins  absorbed.  The  local  affection 
is   liable    to  become   oorapli  v    streptococci    or    staphylococci 

(see  Diphtheria  <>/  tkt-  Larynx),      Diphtheria  may  attack    the  nose 
anilely,  or  form    chronic    membranous  rhinitis  m   which   bacilli   are 
found*      These    were    formerly    called    pneudo  diphtheritic,    bin 
now  held   to  be  true  diphtheria  bacilli  in  a  relatively  inactive  state, 
but  capable  of  setting  up  acute  diphtheria  in  a  *usieptible  patient 

Diphtheria  qf  IMmdi,  due  to  the  inoculation  of  the  diphtheria 
organism  upon  a  wounded  surface,  is  generally  seen  on  the  margins 
of  I  tracheotomy  wound,  hut  instances  of  I  hauce  inoculation  occur* 
The  affect  ion  is  not  at  tended  by  any  marked  local  ijtBptome  except 
tin-  OQTOriog  of  the  surface  of  the  wound  with  a  fibrinous  membrane; 
there  is  only  slight  inflammation  around.  After  peeling  olT  the 
membrane  the  surface  nuiv  be  wiped  with  a  strong  antiseptir,  iodoform 
dusted  OH,  and  antitoxin  administered. 

The  wound  diphtheria  of  formerdays  MM  mild  form  of  phagedena 
or  hospital  gangrene, 

For  tiie  getter*]  eftoti  oi  Ibe  tOlin  upon  the  Nervous  System  and 
Kidneys,  see  a  work  on  Medicine. 
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.■.■■/    Sloughmg  mW   Gangrene  with  or  without   thr 
unit  if  >n  i,f  fbul  f*\t$e#* 

Anthrax,     Malignant    pustule    or    Charbou     is    a    specific 
tire  disease  due  to  the  inoculation  with  the  Boeiltm  mU&n 
ined  from  oat  tic  or  sheep  Buffering  from  splenic  fever*    It  oocun 
quently  in  this  country  amongst  those  whose  work  brings 
them  into  contact  with  hidrs,  WQcA  ami  rags  imported  from  countries 
in  which   splenic   fever  is  common,     The   bacillus  may  enter  the 
system  through  a  wound  orabraison  of  the  skin  made  in  slaughtering, 
uing,  or  examining  animals,  or  by  the  prick  of  large  flies,  a  pustule 
occurring  at  the  point  of  inoculation.     The  bacillus  may  then  remain 
lised,  or  it  may  enter  the  blood  and  there  rapidly  multiplying  give 
rise  to  a  true  septi- 
cemia or  uremic  iu- 
iL      At     times 
the     bacillus     is 
absorbed    directly 
the     blood 
gh  the  alimen- 
tary ok   respiratory 
membrane 
wit  in >ut  any  external 
mam  and 

sets  up  similar  eon 
stitutional     syinp- 
■ .    the    affection 
Wing    then    known 
Woohorter't 
t$e    or    Anthra- 
c&mia,    (See  i  work 
on  Medicine.) 

tartan*. — The 

organisms     develop 

in    the    intercellular 

upaees  of    the    skin 

i  Fig,  32),     A  red  itching  pimple  is  first  noticed,  generally  at  the 

situation  of  a  slight  scratch  or  abrasion  of  the  skin,  on  the  face  or 

some  other  exposed  part.     The  pimple  soon  becomes  converted  into 

whilst  the  surrounding   tissues  become  red  and  brawny. 

Gangrene  occur*  at   the  focus  of  inflammation,  and  around  this  a 

ring  nf  secondary  vesicles  forms.     Thus,  when  the  so-called  pustule 

illy    developed,    it    presents    a    very   characteristic    appearance 

33),     In  the  centre  there  is  a  dry  black  slough,  around  this  a 

ring  of  vesicles,  and  around  this  again  an  area  of  redness,  brawny 

induration  and  much    oedema.     There   is,  however,  but  little   pain 

ami   no  suppuration.     The  neighbouring  lymphatic  glands  may  now 


Fi(i.  32, — Ph Digraph  of  a  vortical   section  through  an 
anthrax  1'UJitule.      Bacilli  ctohJ  the  iDl*rcd]ulnr  nj>aee*i 

of  the  sk  in, 


HO    GENERAL  PATHOLOGY    OF  SBRflrCAL   DISEASES, 

become  enlarged  and  tender  ;  feverish  symptoms,  rapidly  assuming 
a  typhoid  type,  set  in,  and  the  patient  dies  of  sadden  syncope, 
exhaustion,  coma,  or,  it  may  lie,  of  oedema  of  the  glottis  when  the 
disease  affects  the  neck.  Should  any  doubt  exist  as  to  the  M 
of  the  disease,  it  will  be  cleared  Up  by  examining  the  contents  of 
the  vesicles  for  the  bacillus. 

The  B&efflv*  anthraei*  (Fig-  34)  is  a  straight  rod-like  liody, 
varying  from  3  to  10  /jt  in  length  And  10  U*  1"5  /*  iu  breadth.  In 
artificial  cultures  it  grows  out  into  long  threads  made  up  of  bacilli, 
the  adjacent  ends  of  which  are  sharply  out  and  slightly  concave.     It 


Fio.  n. 


-Mftlignnnt  pnatalr.      From  «  cane  Uii'kr  tlio  care  of  tb<?  hit*? 
Mr  Morrant  baker. 


multiplies  by  fission  and,  when  in  contact  with  oxygen,  by  spores. 
It  is  readily  killed  by  heat  and  by  a  I  per  cent,  solution  of  carbolic 
acid,  but  the  spores  resist  heat  and  drying  and  a  5  per  cent 
Klllltioi]  of  rarbolie  acid,  though  I  hey  are  destroy  ed  by  prolonged 
boiling,  by  a  1  per  cent,  solution  of  corrosive  sublimate  and  by 
some  other  antiseptics.  The  bacillus  is  occasionally  also  found  in 
the  blood  and  in   various  fctatttt  of  the  body. 

The  UreatmeiU  consists  in  the  free  excision  of  the  pustule.  If 
this  is  dOD6  i i J  time  the  patient  usually  recovers.  Some  merely 
scrape  with  a  Volfemamrt  spoon  ;  others  cauterise  the  wound,  after 
ion  or  scraping,  with  chloride  of  zinc  or  carbolic  acid,  or  after 
injecting  I  in  20  carbolic  acid  around.  Dusting  with  de  emetic  <i 
ipecacuanha,    together    with    its    employment    internally   after    the 
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•>n    of    the    pustule!    ih  highly   spoken    of    by  some  surgeons, 
^titutional  symptoms  have  developed,  the  strength  must 
t>e -supported  by  fluid  nourishment  and  by  stimulants  when  hid  it 

il  attained  by  ftdfuiui*U'riug  anthrax  antitoxin  in  the 
curliest  stages,  combined  with  the  carbolic-acid  injection.  Indeed, 
some  patients  show  great  resistance  lo  the  organism. 

The  Colon  bacillus. — Tin  Coirm  hiHlfm  ia  normally  found  in 
nteatinal  tract,  and  resembles  closely  in  appearance  the  bacillus 
of  typhoid  fever.  It  seems  in  the  colon  to  be  a  harmless  saprophyte, 
but  od  occasions,  such  as  intestinal  obstruction  or  Strang  til  ation  and 
perforation  of  the  bowel,  it  invades  the  peritoneum  and  sets  up  sup- 
puration, or  else  does  so  in  conjunction  with  other  organisms.  When 
grown  in  broth  it  gives  rise  to  indol  and  to  gas,  and  turns  milk  aour 
and  coagulates  it.  It  can  invade 
foci  in  the  neighbour* 
bond  of  the  intestine  without  there 
being  any  actual  lesion  of  the  mucous 
tract ;  hence  it  may  be  found  com- 
plicating pelvic,  kidney,  gall-bladder, 
ilid  pleural  inflammations.  More 
rarely  metastatic  inflammations  have 
arisen ,  These  suppurations  are  at* 
tended  by  the  production  oi  -as,  of 
a  foul,  more  or  less  fcecal  odour,  and 
by  a  grejish  sloughing  of  the  tissues. 
The  bacillus  of  malignant 
cad  ©ma  (the  Vibnou  aeptique  of 
Pasteur).— This  organism  is  seen  in  action  when  an  infusion  of 
garden  mould  is  injected  into  a  mouse  or  guinea-pig.  There  follows 
a  rapid  growth  of  the  bacillus  ami  progressive  u^deroatous  swelling! 
with  extension  by  septicaemia  to  the  serous  membranes  and  spleen. 
It  is  thought  that  this  organism,  derived  from  garden  earth,  t.«te.,  by 
chance  inoculation,  may  set  up  gangrenous  processes,  with  hemorrhagic 
fedema  and  production  of  gas. 

The  Bacillus  aerogenes  capsulatus  of  Welrh,  alto  called  the 
Bacillus  phlegmoms  emphysematosa*  of  Framktl, — Fraenkel 
rated  an  organism  from  a  man  who  had  been  wounded  by  a 
splinter  and  had  died  of  a  gaseous  phlegmonous  inflammation.  He 
injected  it  into  guinea  pigs  and  sparrows,  producing  in  them  a  similar 
process,  by  subcutaneous  inoculation,  in  rabbits  and  guinea-pigs  by 
intravenous  injection  ;  there  followed  a  development  of  gaa  in 
i]  organs,  Later  Welch  demonstrated  the  organism  in  gaseous 
abscesses  and  in  emphysematous  gangrene. 

Hospital   gangrene  or  sloughing   phagedena    is   a  rapidly 

spreading,  infective  inflammation  accompanied  by  extensive  slough- 

id  ulceration,    affecting  an  open  wound.     It  is  seldom  seen  at 

the    present  day,    owing    to    improved    hygiene,    better    hospital 


Via.    34*— The  nDfchmx    bacillus. 
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management,  and  the  more  scientific  treatment  of  wounds.  The 
organ  isms  may  be  conveyed  to  the  wound  by  the  air,  the  hands 
of  the  surgeon  or  nurse,  instruments,  sponges,  etc.  In  addition 
micrococci  (ftmypJoaottl  and  *t*tj*hy locoed)  are  found  in  chains  and 
masses  as  well  as  singly,  both  in  the  slough  and  in  the  inclined 
tissues  around,  {See  also  Pkafffdamic  Uk&%  p.  34.)  No  micro- 
organisms have  been  found   in   the  blood. 

Symptoms. — When  an  open  wound  is  attacked,  a  pultaceous, 
ash-grey,  adherent  slough  forms  on  the  surface,  and  the  sloughing 
rapidly  spreads  both  deeply  and  widely,  The  edges  of  the  wound 
are  dusky- red,  oedema  to  us,  sharp-cut  and  rapidly  melt  away  as  the 
gangrene  proceeds.  The  diwchuiye  is  thin  and  green  ish  or  blood- 
stained, and  exhales  a  horrible  f  eater*  Although  a  local  infective 
disease*  severe  constitutional  symptoms  of  blood -poison  ingT  rapidly 
assuming  a  typhoid  character,  are  set  up  by  the  absorption  of  the 
septic  products,  and  frequently  terminate  fatally  in  a  few  hours. 

Trratmtiit — The  patient  should  be  isolated,  and  where  the 
disease  occurs  in  military  practice  as  an  epidemic,  the  whole  of  the 
patients  in  the  infected  building  should  be  removed  to  huts  or 
tents*  Stimulants,  opium,  ami  quinine  should  be  given  internally  \ 
whilst  locally,  the  slouch  must  be  completely  removed,  the  ulcerated 
surface  thoroughly  destroyed  by  strong  antiseptics,  and  the  wound 
sprinkled   with   iodoform   and  dressed   antisfptically 

Bacillus  of  typhoid  fever  giving  rise  to  surgical  com- 
plications.— The  baeiiliU  cf  typhoid  fiver  is  closely  allied  to  the 
colon  bacillus,  but  differs  from  it  in  not  producing  indol  in  a  broth 
culture,  nor  gas  on  adding  grape  sugar,  and  milk  is  only  soured 
foeMj  without  being  coagulated.  A  toxin  is  produced  which  causes 
rieuhd  substances  to  originate  in  the  blood,  so  that  the  scrum 
of  a  patient  suffering  or  convalescing  from  typhoid  fever  will  kill 
bacilli  growing  in  a  broth  culture,  causing  thetn  to  agglutinate, 
clump,  or  collect  in  a  heap  (Widal's  reaction).  The  bacillus  escapes 
from  the  body  by  the  fteces  and  urine,  and  then  remains  viable  and 
active  in  polluted  water  It  can  also  live  in  faeces  for  mouths  ;  it 
has  been  found  in  a  dead  body  ninety -six  days  after  burial  ;  it 
has  remained  alive  for  eighty  two  days  in  sterile  sand.  Hence  its 
transmission  can  take  place  by  faecal  or  urine  eontami nation,  water, 
dust,  or  directly  to  the  attending  nurse  through  soiling  the  hands. 

The  surfjieaf  QpfqpfMWltlHlf  may  occur  in  the  acute  stage  of  the 
illness,  the  typhoid  bacillus  being  found  in  the  blood,  spleen,  urine,  etc., 
even  when  there  is  no  intestinal  lesion.  But  it  is  especially  after  ulcera- 
tion and  perforation  that  there  are  early  complications  ;  the  bacillus, 
bowew,  may  Lifl  Intent  in  the  human  body  for  months  or  years 
before  giving  rise  to  a  lesion  such  as  an  abscess  or  bone  disease, 
from  which  pure  cultures  of  the  typhoid  bacillus  can  be  then 
obtained »  showing  the  pyogenic  faculties  of  the  bacillus.  In  other 
cases  occurring  closely  in  connection  with  the  acute  fever,  the  typhoid 
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bad  Hub  has  not  been  discovered,  but  only  pyogenic  organisms,  which 
have  presumably  entered  the  circulation  through  the  intestinal  iiIlt- 
BtL      In  other  eases,  attain,  there  is  a  mixed  infection.     The  com- 
lions  will  be  here  but  briefly  referred  to.      The  most  important 
la!  of  mtettmal  perforation^  occurring  in  the  third  week  of  the 
fever  (see  Diseases  of  the  Intestine*)^  followed  by  general  peritonitis,  and 
exceptionally  by  a  limited  suppuration.  Cholecystitis  w  common,  giving 
rise  to  temporary  jaundice,  less  often  terminating  in  ulceration  and 
perforation  of  the  gallbladder,  uliichh&s  become  distended  by  pus. 
Appendicitis  may  be  set  up,  or  a  perigastric^  or  subphrenic,  or  splenic 
alters*.     PtricAondritis  may  occur  in  the  larynx,  and  may  cause  such 
aweltmg  as   to   oecdesitate  tracheotomy,  or  may   induce  laryngeal 
paralysis,    or    set    up    extensive    ulceration    and     necrosis    of     the 
arytenoid  cartilages  followed    by    stenosis,       Pmdti&U    and    QtUfr 
myrfitis  appear  most  commonly  in  the  tibia  or  ribs;    any  slight 
injury    may    localise    the    inflammation.       This    complication    may 
subside  or  intermit;    on   the  other   hand,  suppuration   may   follow 
quite  late.      In  the  shaft  of  a  long  bone,  such  as  the  tibia,  there  may 
lie  a  collection  of  pus  beneath    the    periosteum,    connected    by    a 
narrow  channel    with  a   second  cavity  in  the  bone,  the   shape   of 
the  two  being  that  of  an  hour-glass,  dumb-bell,  or  shirt -stud.      \\  ifch 
pyflemic    complications  there    may    be    extensive    necrosis. 
Glandular  inflammation  may  be  excited*  parotitis}  mastitis^  mrkiti*, 
mote  rarely  M  ;   the  inflammation  may  then   resolve,  or 

suppuration  follow  on. 

Phlebitis  may  occur  in  the  veins  of  the  lower  limbs,  BometimfQ  as 
an  aggravation  of  previously  existing  varicose  veins,  which  enlarge 
Mid  suffer  from  intermittent  attacks  of  inflammation,  or  as  a  partial 
thrombosis  of  the  main  veins  in  one  or  both  limbs,  the  femoral 
a  painful  cord,  and  the  limb  remaining  swollen  and 
(edematous.  When  the  thrombosis  causes  complete  obstruction, 
H  gangrene  may   suddenly  supervene*     A  limited  rlr/s 

ometimes  occurs  as  the  result  of  simple  exhaustion. 

witis   and  arthritis  may  arise  in    joints,  tendon  sheaths,  and 

bursu,   the    in  flam  iiuttion   being   serous,   of  a   rheumatic  type,   and 

tending  to  slowly  subside,  hut  in  some  cases  ending  in  suppuration* 

or  many  joints  may  be  affected.     Pyemia  may  follow  typhoid 

r,   producing  tea   pwtdenta,   thoracic  empyema ,   pyelo- 

lirtr  or  cerelrral  tksccss,  or  meningitis,  also  extensive  septic 

imiulion  of  bones  and  joints;  but  in  such  cases  the  organisms 

appear  to  be  purely  pyogenic,  without  the  typhoid  bacillus  taking 

part,  the  pyogenic  organisms  entering  through  extensive  intestinal 

•/rations. 

Infectiftvs  Produced  by   /  imii 

Filariaais. — rflie  tropically  endemic  inflammations  and  obstruc- 
ts of  the  lymphatics  which  give  rise  to  chyluria,  ohyloua  bydrooek 
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and  ascites,  lymphoeele,  also  to  lymphangitis,  cellulitis  and  lym- 
phorrhagia,  resulting  in  elephantiasis,  are  due  to  the  presence  of  the 
worni,  Filar ia  stimjv. *  n t I h* m I frtl *  HOCAwnfy  in  the  lymphatic*  Add  glands. 
The  worm  is  inoculated  by  means  of  the  mosquito,  cttUx  fah*jan^ 
and  passes  thence  to  the  lymphatics  of  the  trunk,  where  masseti  of 
the  worms,  each  about  75  mm.  in  length  and  of  both  sexes,  are 
found  in  the  tributaries  of  the  thoracic  duct.  The  young  embryos 
escape  into  the  lymph  stream  and  eater  the  circulation  through  the 
thoracic  duct  late  in  the  evetuug.  If  a  drop  of  blood  be  taken  in  the 
evening  before  midnight,  and  examined  either  we!,  or  ftl  I  lilm  dried 
and  stained  with  methylene  bine,  numerous  embryos  about  0*8  mm, 
in  length  will  be  found,  It  is  not  known  where  those  embryo*  rest 
by  day,  nor  why  in  some  cases  an  iuJluommtion  is  set  up,  whilst  in 
others  the  presence  of  the  worms  gives  rtw  to  no  disturbance. 
Mansions  theory  of  the  intermittent  attacks  of  fever  to  which  the 
patients  are  subject  is  that  it  is  due  to  abortion  by  the  female 
parasite  of  immature  embryos. 

I'ht/luvia. — The  urine  has  a  milky  appearance,  generally  clots 
and  settles  into  three  layers,  the  upper  whitish  and  fatty,  the  middle 
pinkish-red  containing  fibrin,  the  lowest  reddish  from  blood  debris. 
In  it  embryo  filariaa  are  found.  The  urine  contains  a  large  amount 
of  albumen.  Chyluria  is  usually  connected  with  the  presence  **f 
the  parent  worms  in  the  commencement  of  the  thoracic  duct,  and 
may  co-exist  with  a  peritoneal  or  pleural  chylous  exudation. 

Lymph**  <i>  mid  tympkadmoedt  consist  of  varicose  lymphatics  and 
enlarged  inguinal  and  femoral  lymphatic  glands.  The  enlargement 
occurs  about  puberty,  the  swel lings  being  partly  solid  and  partly 
cystic,  containing  chylous  fluid.  The  swellings  are  reduced  by 
pressure  and  on  lying  down,  and  enlarge  again  on  standing.  They 
are  subject  to  recurrent  attacks  of  inflammation,  resulting  from  the 
irritation  of  the  contained  worms.  Sometimes  they  subside,  some- 
s  a  chylous  fistula  forms,  in  many  cases  elephantiasis  slowly 
develops. 

BUphmtiiam  affects  the  legs,  scrotum  and  prepuce  ;  in  the  female 
the  labia  and  clitoris,  also  the  breast.  In  Fiji,  localised  patches 
of  the  skin  develop  into  pear-shaped  tumours.  The  complication 
commences  by  an  attack  of  lymphangitis  resembling  erysipelas,  with 
acute  fever  often  ushered  in  by  a  rigor.  The  fever  subsides  in 
a  day  or  two  with  profuse  sweating,  or  even  a  discharge  of  lymph 
from  the  skin,  and  some  thickening  of  the  skin  and  suboutaneoua 
tissue  is  left*  A  second  attack  soon  follows,  with  increased 
thickening  of  the  skin,  which  becomes  gradually  more  and  more 
rugose.  The  skin  and  subcutaneous  tissue  are  enormously  thick ened 
by  spongy*  ^edematous  connective  tissue,  with  dilated  lymphatics 
and  veins.  Fistulous  sinuses  discharge  lymph,  and  septic  ulcerations 
favour  the  recurring  attacks  of  inflammation,  and  the  patient  suffers 
more  and  more  from  septic  absorption  and  exhaustion. 
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Pilaris  lea  is  a  worm  found  on  the  West  Ooaat  <>I  Urn la, 
about  one  and  a  half  inches  in  length  and  the  thick nesa  of  a  fiddle- 
string,  which  lodges  in  the  eyelid  or  conjunctiva.  It  can  be  removed 
with  a  needle  or  through  ft  si u nil  incision. 

Filaria  medinensis,  ur  the  Ouinea  worm  is  met  with  in  India 

Southern  Ann,  also  in  tropical  Africa  and  America.    The  embryos 

develop   in   a  freshwater  ey  clops,  and   so  gain    entrance   into  the 

human  intestine.     Tin?  worm  develops  in  the  subcutaneous  and  inter- 

i ilar  tissue,  but  passes  unnoticed  until  it  has  reached  the  length 

of  about  ei.t  feet,  and  has  drilled  its  way  head  first  downwards  to 

the  leg,  ankle  or    foot,  where  a  bulla  and  then  a  superficial   ulcer 

forms*       On     contact    with 

water  a  mass  of  wriggling 

ryoa  are  dtech&rged,  each 

i   half  a  millimetre  in 

thi     which    have    been 

followed    into    the    cyefojw. 

In  addition  to  the  bulla  and 

the     worm     may    be 

felt   beneath   the    skin,    and 

give  rise   to   an   urti- 

aajji  with  vomiting.     When 

the  worm  is  broken   up  in 

an  acute  multi-        \t*u"> ■,>- .**  ^30/  %   l 

Jocular  abscess  with  slough- 
tug  and  fever  follow.  The 
older  method  of  treatment 
waa  to  allow  the  worm  to 
i'ty  itself,  for  then  it 
begins  to  emerge  spontane-  Km.  35—  BilbariLaewn*,  Fro.  se.— BilUrw* 
ously,    when  its  body  as  it       (Drawing    bj   Efe    w        embtjo,    (Dt»w< 

in  be  twisted  upon 

a  match,  a  little  even 

without  rupturing  it.     When  felt  distinctly  coiled  up  beneath  the  skin, 

it  has  beta  carefully  cut  down  upon.     The  safest  way  is  to  inject 

perchloride  of  mercury,  1    in    1,000,  into   the   track   of   the  worm, 

ih  kills  it,  and  it  is  absorbed  without  local  or  general  in  tl  a  mixta* 

irnetimes  it  dies  spontaneously  and  undergoes  a  calcareous 

without  piercing  the  skin. 

Bilharzia  hsetriatobia, — The  disease  caused  by  this  worm  is  chiefly 

in  Egypt   nid  neighbouring  parts  of  Africa  and  Arabia,  in  Meso- 

jMitamia,  anil  (typrus.      There  is  at  first  severe  vesical  and  urethral 

imn*  followed  by  hematuria,  or  the  bowels  are  ejected  by  a 

dysenteric  affectiou  with  the  passage  of  blood,  mucus  and  scyhala. 

IK*   on  are  found  in  the  blood-clot  passed  along  with  thttt 

mucus  in  the  urine.     They  an  J   like  a  melon-seed*  about 

0*1  mm.  in  length,  with  n  spine  al  one  end, and  contain  the  embryo, 

i  2 
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It  is  believed  that  infection  must  occur  through  the  skin  about 
the  anus  and  urethra  in  river  bathing  for  the  disease  ia  not  seen  in 
in trm ts,  young  children  and  European  females.  Native  women  vvhn 
do  not  bathe  have  frequently  to  ford  streams  and  to  wade  into  water 
to  nil  their  pitcher*. 

There  ia  a  period  of  incubation,  for  the  disease  has  developed 
some  time  after  leaving  the  infected  country 

The  parent  worms,  male  and  female*  are  found  in  the  smaller 
branches  of  the  portal  vein,  whence  the  females  are  believed  to  move 
into  the  smallest  vessels  of  the  gen i to- urinary  system  to  deposit 
the  eggs,  which  are  the  cause  of  all  the  harm.  These  ova  block 
vessels,  cause  blood  stasis  ami  local  inflammation,  and  ra§ 
ulcerations,  which  become  encrusted  by  deposits  of  aiunioniaeal 
urine. 

Many  of  those  affected  do  not  softer  greatly.  In  South  Africa 
the  disease  is  very  common  among  hoys,  who  generally  recover. 
In  Egypt  it  is  more  severe,  causing  a  lar^e  mortality  in  males. 
Stone  in  the  kidney  and  bladder,  obstruction  of  the  ureters  with 
py>  nephrosis,  ftbro-adenomatons  and  carcinomatous  tumours  of  the 
bladder  and  rectum  are  common  results* 

Echinococcus  and  hydatids,  see  Vyttt. 

VOMQVBS    AM*    CYSTS. 

Whilst  clinically  the  term  tumour  is  often  used  as  if  synonymous 
tfitb  swelling,  yet  when  employed  in  iti  mure  liniit < •< I  sense  the 
Swellings  unused  by  inflammation,  such  as  syphilis  ami  tubercle, 
also  mere  hypertrophy  of  a  normal  tasftttfi  of  organ,  are  excluded. 
G$Ktst  under  which  very  different  pathological  formations  are 
collected,  will  he  considered  se|iar;itcly.  There  remain  the  tumour* 
proper*  A  tumour  to  the  naked  eye,  both  in  iis  astern*]  ttoofornfr 
liOH  and  internal  structure,  is  atypical  ;  it  (litters  from  any  normal 
tissue  or  or^au.  The  element^  however,  of  whith  a  tumour  if  -  -  ou 
posed  superficially  resemble  the  normal  tissues  and  cell  elements  of 
the  body,  either  in  their  mature  Or  immature  state.  Thus,  the 
i  elements  of  a  tumour  resemble  bone,  Cfcrtila^ \  fat,  embryonic 
r»M ooblast,  etc.;  whilst  the  cell  elements  are  like  epithelium  or 
t'lidotkieliuni,  but  are  arranged  in  a  way  different  from  any  normal 
structure.  The  tissue  of  a  tumour,  unlike  normal  tissue,  serves  no 
useful  purpose,  but  the  reverse. 

Development. — Tumours  arise  by  the  multiplication  of  pn- 
i-xiulm^  cells,  The  cells  divide  by  regular  or  irregular  karvokinesia, 
and  new  blood-vessels  are  formed  by  budding  out  from  the  previously 
existing  vessels.  Tumours  appear  to  retain  throughout  their 
growth  tfae  type  of  cells  from  which  they  start,  thus  epithelial 
tumours  retain  the  special  type  of  epithelium,  columnar,  stratified, 
Mpianmus,    or    glandular,     from     which     they    spring*       Tumours 
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arising    from    fibrous    tishue,    fat,   cartilage,   are   com  posed  of    cells 
tpec&ively    tl  u*&       But    t union rs   arising    in 

of  connective  tissue  may  originate  a  growth  consisting 
of  tin  Bmbling  the  undifferentiated  mesoblast  of  the  embryo 

ma).  Moreover,  all  tumours  set  np  inflammatory  changes  with 
the  development  of  fibrous  tissue.  This  may  be  limited  to  the 
boundary  gone  between  the  tumnur  and  the  healthy  tissue  around,  so 
forming  a  capsule.  Also,  an  inihiminatoi  v  or  nitration  nf  leucocytes 
may  more  or  less  infiltrate  the  tumour  between  its  own  cell  elements, 
and  with  the  advent  of  pyogenic  germs  suppuration  may  ensue.       In 

epithelial  tumours,  whilst  in  many  cases  the  tumour  cells  seem  to 

act  its  irritants*  like  foreign  bodies  and  set  up  inflammation,  there  is 

also  amoogsl  Uir  <  [iirin  lial-t  rll  elements  a  variable  amount  of  tissue 

oonnocttTG  tissue,  the  origin  of  which   is  doubtful.     It 

In-  due  to  indammation  or  to  the  same  influence  acting  on  the 

connective-tissue  elements  as  is  acting  on  the  epithelial,  or  it  may 

Luwd  by  a  direct  change  of  the  epithelial  cell  into  this  form  of 

fibrous  tissue. 

The   proliferation   of  cells  goes  on  in   tumours  by   karyokiuesis 

often  quite  regularly,  hut  the  mitosis  may  In   im-^Mla^  asymmetrical, 

ttiltipolar,  producing  abuoraia]  masses  of  chromatin  from  frag- 

i:u  oration  of  nuclei,  whilst  direct  division  of  the  nucleus  has  hem 

"  endogenous  cell  formation,  i,&,  one  or  more  daughter 

developing  within  the  mother  cell  until  liberated  by  the  rupture 

of  the  latter  (sec  Fig.  o:i). 

Classification.  —  Failing  any  certain  knowledge  m  to  causation, 
tumours  have  been  classified  on  an  embryoiogical  basis  into: — 
(I)  Mesodermal  comai  tivetissue  tumours. 

iJ)  Epithelial  tumours,  derived  from  the  epithelium,  not  only 
of  the  epiderm  *>r  epiblast,  and  endoderm  or  hypoblast,  but  also  in 
tin-  case  ins,  pericardium,  pleura,  supra- 

J    body,    bl l-vessels  and   lymphatics   from  the  endothelium  of 

tin    mesoderm,  the  last  two  forming  an  intermediate  class  of  ciido- 
theliom.' 

(3)   Teratoid  tumours,  which  contain  structures  derived   from   all 

layers. 
But  owing  to  the  impossibility  of  making  the  structure  of  tamo 

lassincation  ;  and  also  taking  note  of  the  objection 

that  this  embryologieal  classification  selects  an  arbitrary  period  of 

development,    viz.,   the    period   when    the  embryo  consists  of  three 

s  whilst   only  two  Blueses  of   rumours  arc  made,  thus  ignoring 

the  deralopmenl  of  the  epithelium  of   tin*  genitourinary  tract  from 

hrtu  ;  also  that  neuromata  and   glionmta    resemble  embryonic 

.Hi urs,    whilst   arising   in    epiblastic   structures: 

embryologies]  olasstncatiou  has  to  be  combined  with  a Histok 

i    with    a   clinical  one.      Histologically,   tumours  are 
nccording  to  the  tissue  they   most  resemble.     When  they 


120    OBNERAL  PATHOLOG*   OP   SURGICAL  DISEASES, 

have  been  cultivated  from  UimoorB,  but  they  set  up  nothing  extapi 
i n flam mat kin  when  inoculated  into  animals.  These  inflammatory 
results  of  animal  \n*»  ulation  haw  ln.-i.-n  mistaken  for  new  growths 
Irregular  cells  in  tumours  have  been  mistaken  for  protozoa,  ami 
likened  to  psorosperms,  such  an  sot  up  the  parasitic  disease  of  the 
liver  iu  domesticated  rabbits,  although  on  examination  of  such  livers, 
it  will  be  seen  that  the  process  is  entirely  an  inflammatory  one* 

(6)  Sjf  untxnjrvihd  eeli-pr&iiferaiiofk. —  The  development  in  an 
atypical  manner  of  cell  elements,  which  in  themselves  closely 
resemble  normal  cells,  has  suggested  the  theory  that  some  influence, 
nervous  or  other,  normally  controlling  and  directing  cells,  is  taken 
off,  so  that  the  cells  continuously  proliferate*  A  cell  may  be  con- 
sidered to  be  under  the  restraining  or  tonic  influence  of  surrounding 
i;ells  and  tissues,  and  that  when  this  is  removed  it  continues  to  grow 
and  divide  Freely,  In  support  of  this  theory,  changes  in  connection 
with  old  age  are  mentioned.  The  connective  tissue  of  the  skin  and 
BUbcutan00U«  fciaeue  atrophies  and  becomes  looser,  whilst  epithelial 
cells  retain  activity,  or  even  become  more  active,  *£„,  new  formation 
* frf  hair  about  the  ears,  eyebrows,  nasal  orifices,  However,  this 
theory  don  not  at  present  carry  us  beyond  the  fact  of  the  con- 
tinuous* atypical  development.  Nerve  paralysis  does  not  lead  to 
tumour  development. 

(7)  [levrlopmrntnl  ffmhuri+s. —  All  ill-developed  tissues  are 
especially  prone  to  develop  tumours,  sometimes  before,  often  long 
after,  puberty.  An  ill -formed  breast  with  a  retracted  nipple  often 
lamrnes  the  seat  of  malignant  disease.  Warts  and  moles  on  the 
skin  give  rise  to  gmrthi  bj  pr<>liiVratii>ii  of  the  cells  compo&ing 
them.  Tongenital  remnants  of  total  stni'iimjs  iu  the  kidney  and 
ovary  becoim-  tin-  seat  of  malignant  disease.  Some  tumours,  indi «d, 
may  be  regarded  as  local  ma  I  format  ion  a  But  in  many  cases  there 
is  no  evidence  of  the  existence  of  embryonic  tissue,  so  that  the  theory, 
called  Cohxthekn'*,  that  tumours  arise  in  embryonic  rests,  can  only 
be  of  partial  application. 

(8)  Inhrrittd  fir  acqv/knd  Umdmoiei* — Hereditary  tendencies  are 
rarely  transmitted  direct  from  f  tit  her  or  mot  he*  to  ofl&pting,     Some- 

i  several  members  of  a  family  suffer  from  tumours,  more  often 
Him  i.-,  I  ?aglM  account  of  aome  more  or  less  distant  relation  having 
ban  a  fleeted.  But  even  then  the  tumours  so  connected  are  randy 
of  the  same  kind,  and  hence  the  influence  of  heredity  must  be  ffcfj 
slight  Tumours  tend  to  develop  at  various  ages,  sometimes  in 
ronnt vtiou  with  the  active  growth  of  early  life,  more  often  during 
the  slow  degeneration  attending  advancing  age.  They  appear  to 
arise  sometimes  iu  connection  with  depressing  influences,  as  ^ricf, 
anxiety  or  mental  strain,  or  from  physical  exhaustion. 

Clinical  course.— Clinically,  tumours  are  spoken  of  as  innocent 
and  malignant.  They  are  liable  to  secondary  changes,  also  to 
recurrence  and   dissemination, 
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Imwttt     tumow*,   as   a    rule,    ^row    ibwty,   hikI   resemble    the 

fully-formed  tissues  of  the  body,  and  usually  those  amongst  which 

They     ne    generally    en  capsuled,    ein:iinjsrrit»cd,    ml 

movable,  merely  displacing  the  tissues  around,  not  infiltrating 

them.     They    do  not   involve    the   lymphatic   glands,   nor    become 

filiated  in  distant  organs  :  neither  do  they  recur  if  completely 

omoved.      They  may,  bowoVCti  attain   a  large  size  and  destroy  life 

by  pressing  upon  it  vital  organ,  or  in  other  ways  interfering  with  its 

iocs, 

BfatignoffU  tumours,  mi    the    other  hand,   grow   rapidly,  do    not 

ible  the  fully -formed  tissues  iu  struct  it  re,  and  differ  markedly  in 

appearance  from  the  tisanes  in  which  they  grow.      They  are  generally 

ilon-fii  capsuled    and    infiltrate    and   replace    the   surrounding  parts, 

her  these  be  muftele,  fat,  hone,  etc.,  and  in  consequence  become 

BOfie   or    less  Hied    and    adherent.      They    frequently    involve  the 

lymphatic  glands   and   become  disseminated   through  the  body  b}* 

ns  either  of  the  lymph- or  Mood-stream,     They  usually   recur 

removal,  in  the  sear,  m  the  corresponding  lymphatic  gland 

Intel  ana,  and  sooner  or  later  give  rise  toa  gerund  cachectic 

audition  depending  upon  septic  or  other  absorption  and  known  aa 

aeht  eta. 

irp  changes  arc  rnmnion  in  tumours,  especially  in  those  of 

rapid  growth.     Thus  a  tumour  ma}  beoome  inthumd,  or  may 

'  undergo  fatty,  mucoid,  colloid,  pigmentary,  or  calcareous 

neration  ;  or  as  the  result  of  these  obangt  %  or  of  bm&orrnage 

is,  or,  more  rarely,  circumscribed  absoeflaea, 

iiiuv  form  in  its  interior  ;  or  the  whole  tumour  may  undergo  atrophy 

or  necrosis,  and,  in  exceptional  instances,  slough  away.     At  times  a 

>ir.   at    first    innocent,    may   after  a   longer  or   shorter  period 

tatfgnant,  aa,  for  instance,  a  papilloma  degenerating  into  an 

■  1 1a. 

.  >  Sftd  tfi**eminati<M* — Local    recurrence   is   probably  the 

result  of  some  of  the  tumour  elements  having  escaped  removal,  and 

bake  fHace  in  tin-  sear,  or  in  the  tissues  immediately  around. 

^production  in  the  neighbouring  lymphatic  glands  is  believed  to  \»- 

to   the   tumour  cells  becoming  arrested   in   the  lymph  sinuses  ; 

inn  inn  t  ion   in    more  distant   tissues  and    organs  to  the   tumour 

ell* being  carried  by  the  blood-stream  (which  they  may  enter  either 

r  indirectly  by  the  lymph  channels)  to  these  parts,  where 

'hev  become  lodged,  and  form  starting-points  for  secondary  growths. 

'iidary  growths,  whether  in  the  glands,  or  elsewhere,  resemble  in 

i nan   tumour. 

Anom  tkt  clinical  course  of  tnalignant  disease^  see  p.  I  14. 

The  Classification  of  tumours  (see  p.  117)  is  based  upon  their 

i  are,  also  upon  their  clinical  characters.      But  the  structure  often 

he  a  mixed  one.     The  tumour  may  then  be  considered  to 

oped  in  the  first  place  from  one  structure  width  controls 
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generally  its  clinical  course,  but  to  have  entailed  a  secondary  growth 
of  another ;  or  originally  growing  from  one,  a  metamorphosis  or 
degeneration  has  given  rise  to  secondary  obiH| 


(A.)  Connective-tissue  Tumours. 

Innocent  Conncctive-tigsue  Tumours. 

1.  Fibroma  or  fibrous  tumour, — Development. — Fibroma 
or  fibrous  tumours  are  composed  of  tissue  more  or  less  closely 
resembling  the  normal  white  fibrous  tissue.  They  originate  from 
a  previously  existing  connective  tissue,  by  division  of  cells  and 
formation  of  fibrils,  as  in  the  development  of  the  normal  UllHlft 
but  without  forming  elastic  fibres,  except  occasionally  near 
blood- vessels.  They  generally  develop  from  one  centre  ;  less  often 
ii   mmihrr   of  small    tumours    may    be    united    into  a  common  QUttft. 

The  consistency  of  fibrous  tumours  is 
very  variable.  Some,  sailed  . 
tumour^  are  hard  and  tough,  grilling 
on  section  ;  the  til  ires  are  arranged 
concentrically  or  iti  whorls,  appearing 
as  a  glistening  white  tissue  resembling 
fce&dofi  or  aponeurosis.  They  are  NflO- 
pissed  microscopically  of  coarse  fibrils 
arranged  concentrically  or  interlaced 

(Fig,  37)^  between  which  lie,  in 
parallel  rows,  cells  with  elongated 
nuclei,  and  only  a  few  blood-vessels, 
Others  are  soft,  more  vascular,  greyish- 
white  on  section,  and  composed  of,  fine 
loosely -arranged  fibres,  and  numerous  connective  tissue  corpuscles,  with 
large  round  or  oval  nuclei,  Heuos  these  tumours  have  been  sailed 
jihri'-relhthir  tvmQUM*  St rous  thud  can  be  squeezed  out  from  their  cut 
surface.  Tliey  may  be  eneapsuled  or  be  continuous  with  surrounding 
fibrous  tissue  without  any  definite  line  of  demarcation. 

Cluneal  EOrfafwf. — When  growing  in  the  skin  or  subcutaneous 
tissue  they  form  circumscribed  sessile  or  more  or  less  pedunculated 
tumours,  often  multiple  and  scattered  over  the  body,  called  mollu&eum 
WnSfHSI*  They  may  tend  to  ulcerate  and  bleed  when  pedunculated  j 
when  they  do  ki  ►  they  should  be  excised  with  tie  {-edii  1c,  uthcrwise 
they  may  he  let  alnm\ 

PacklfdtrmcUoctk  is  a  diffuse  fibroma,  causing  the  skin  to  become 

rugose  and  hang  in  folds.      It  affects  especially  the  scalp,  but   also 

kin  of   the  trunk  and  limbs.       The  growth  ultimately  tends  to 

become   sarcomatous,  and  should  therefore  in*  excised  and  the  area 

red  by  skin-crafts,  if   this  is  in  any  way  practicable. 

fibromata    grow    from    the    periosteum    of    the    gufiQ  {titvow 


Flo,  37-—  Fibrniia  tumour, 
variety. 
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epulis)  ;    from    the    nose    and    naso-pharynx,    where    the\ 

haryngeal  pfrfppu&)%   and    targe    veins    developing 
lAtt    the    pedicle,   tend    to    cause    haiu^rrlmge.      la   the   breast 
fhfamifl  develop  with  ^  more  or  less  concentric  arrangement  round 
i\\\\  and  remains  of  the  alveoli,  without  any  sharp  demar- 
nion  from  the  remain rog  connective  tisane  of  the  breast.     When 
l   lit  lie  of  the  glandular  element  is   enclosed  in  the  tumour, 
may  be  culled  an  mieim-filrroma  ;  when  this  is  considerable  Mid  in 
e&oeBB  of  the  fibrous  tissue,  fihro-adenmiia.      In    some   cases,  at  any 
ite,  carcinoma  supervene*.     Their  excision,  including  koiuo  of  the 
unrounding  breast  tissue,  is  required  ;  incases  of  doubtful  malignancy, 
be   whole   breast*      In    the    uterus    and   anuexa   fibroma*  develop 
mnil    the    Mood-veeflela,    more    or    less    in    combination    with    the 
iped     muscle    of    the    uterine    wall,  of    the    tube    and    round 
lent,  being  called  myofibroma  or  Jif/n^m^omaf  according  as  the 
18    tissue    or    the    muscular    fibres  arc   in   excess;    or  simply 
ikrouls.       When  combined  with  dilated   vessels,  arteries,  or  veins, 
hey  *re  known   as  antjiofihroma  ;    less  often 
bfl    fibrous    (issue    surrounds    dilated    lymph 
bro4pmphttH$ioma).     A  fibroma  may 
lop  singly  within  the  sheath  of  a  large 
re  (nettrotihrfjitta))  or  may  lie  found  scattered 
,y  nerves,  especially  the  cauda  equina,  or 
may  grow  near  the  terminal  end  of  a  sensory 
t*rve  forming  the  painful  nthcutanff/n*  nodule* 
MtonaUy  fibromata  prow  from  deep  con- 
nective tissue,  inter  -muscular  or  periosteal,  or 
from  the  fibrous  capsule  or  septa  of  organs.     All  the  fibrous  tissue 
t>f  mi  organ  may  be  involved  by  the  tumour  growth       In  tin-  ovary 
hey  ii  in  the  scar  of  a  corpus  luteutn.    These  fibromata  form 

>.,  painless,  encapsuled  homogeneous  tumours,  distinguished 
Louiimata  by  the  appearance  of  a  croas-section,  and  from 
arcomata  by  their  slow  growth  and  non-recurrence  after  being 

Vi\. 

Krlout  \*  a  peculiar  form  of  fibrous  new  growth  (sec  Vxcahiets). 

vry    changes,  -  --The  connective  tissue  changes   into  fat,  or 

myxomatous  degeneration,  with  a  tendency  to  form  cysts, 

ato  which  blood  may  extravasate,  or  a  fi I >roma  may  gradually  calcify. 

Lipoma.— /'"''■/"/'w/'f. — Lipomata    or    fatty   tumours  develop 

the  connective-tissue  cells,  which  in  most  cases  contain  fat, 

in  places  like  the  skin  of  the  scrotum  and   meninges.       The 

»t-eells  of  the  tumours  resemble  the  normal  (Fig*  38). 

— Coma  ton  fa  t  tv  t  \t  mou  r . — The  com  mouest  t  y  ]  m 

uf  fatty  tumour  growa  From  the  subcutaneous  tissue,  and,  like  it,  is 

to  lobules    separated    by   fine  septa  of    connective  tissue. 

Attached    to  the  under-aurfaoe  of  the  skin,   which  is 

what  puckered  or  dimpled  by  the  growth.     From  the  deeper 


Kju.  38,-FiUtj 

tiiliiulir. 
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structures  the  tumour  is  separated  by  a  tiue  fibrous- tissue  capsule. 
It  has  only  t  small  blood -supply.  These  tumours  develop  hi  adults 
on  the  shoulders,  buck,  and  buttocks,  where  they  have  been 
attributed  to  irritation  :  but  the  rubbing  of  clothes,  bttttet,  etcn 
appears  rather  to  stimulate  growth  already  started.  They  are  feXt 
to  be  soft,  elastic,  semi-fluctuating,  painless,  generally  single,  the 
edge  slips  away  under  the  pressure  of  the  tinker,  the  skin  dimples 
when  pinched  up,  and  there  is  no  escape  of  fluid  on  puncturing. 
These  signs  serve  to  distinguish  thorn  from  u  chronic  abscess,  cyst, 
or  bursa,  As  they  grow  they  become  pendulous,  congested,  and 
They  are  removed  by  making  an  elliptical  in- 
cision bo  as  to  include  the  skin  to  which  the  tumour  is  most  closely 
attached,  for  sloughing  might  take  place  if  it  were  dissected  up  ; 
then  the  rest  of  the  tumour  Bftflilj  shells  out  with  little  lucmorrhagc, 
but  eare  must  be  taken  not  to  leave  behind  any  lobule,  or  the 
tumour  will  grow  again. 

Suh-geroufi  lipoma. — Whan  growing  from  the  suit-peritoneal  fat, 
near  the  interim!  abdominal  ring,  it  descends  bj  gravity  iloog  the 
Bpertnatk  ■  -■■rd  to  the  serohim  ;  if  in  the  iincaalba  or  elsewhere  on  the 
abdominal  walk  it  forma  I  small  tumour,  movable  beneath  the  skin, 
the  pcdiele  of  which  passes  back  through  n  g*g)  in  the  apinni 
(see  Ventral  hernia).  QoosstQilftlly  one  is  seen  to  the  side  of  the 
sternum,  protruding  between  the  ribs,  fWoffwurt. — The  tumour  is 
exposed  through  a  linear  inriMon,  isolated,  and  a  ligature  placed  on 
the  pedicle  without  entering  the  serous  cavity. 

DifttMf  lipoma  shows  no  capsule  or  distinct  lobulation,  rod  is 
more  vascular  than  the  common  circumscribed  lipoma.  It  is  a  ltical 
hypertrophy  of  the  subrnt  on  mis  fat  with  which  the  margins  of  the 
tumour  insensibly  bknd.  It  is  met  with  in  stout  people,  especially 
in  tboM  addicted  to  alcohol,  and  forms  rolls  of  fat  at  the  bad  <>\ 
the  neck,  beneath  the  thin,  masses  in  the  abdominal  wall  or  aiiout 
the  hips.  When  occurring  on  a  limb,  a  Hpomatous  form  of  elephan- 
tiasis ensues.  DiffttM  lipoma  is  at  first  to  be  treated  on  the  same 
1  iives  us  obesity.  Caustic  jKitiish,  iodide  of  potassium,  or  thyroid 
tabloids  may  be  administered,  The  patient  must  abstain  from 
alcohol,  avoid  fat-forming  foods,  and  take  more  cvereisc.  Only  when 
markedly  impeding  the  patient's  movements  should  any  portion  be 
cut  out,  and  in  any  case  the  excision  is  only  partial. 

Wmw+lipoma. —  Fatty  tumours  occurring  before  puberty  are  of 
congenital  origin,  with  more  or  less  of  wcvoid  tissue  connected  with 
tli em  ;  they  sometimes  grow  in  connection  with  the  meninges,  and 
in  met  with  in  spina  bifida,  when  they  may  protrude  externally  or 
lie  within  the  spinal  canal.      They  may  form  part  «>f  a  frrfttPBM*. 

Drrp-nrfttrtl  fij*tmat*t  grow  from  intermuscular  tissue,  also  in  organs 
Me  h  M  the  hrrsot  and  kidney. 

Vipoma  ordowmmi  is  the  term  applied  to  masses  of  fat  replacing 
and  enlarging  the  synovial  fringes  of  joii. 
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<. — A  lipoma  may  undergo  partial  myxomatous 
t  by  increase  of  fibrous  tissue  bccom- 
,    or  undergo  til  Deration  and  sloughing, 
Chondromata,  or   cartilaginous    tumours    grow    practically 
ays  in  connection  with  bone  (see  Bone),    The  cartilaginous  tumours 

rg  in  soft  parte  are  described  under  Knduthelinma,  p.  I  S3. 
Osteoma  or  bony  tumours,  sea  B$&e* 
Odontomata  or  tumours  of  th©  teeth,  see  Teeth, 
Myxomas  or  mucous  tumours    consist   of  tissue  resembling 
that  of  the  umbilical  con  I.  or  the  vitreous  lmniHiir.      They  are  eom- 
posed   of   delicate  fibrils  with    fluid  containing  mucin,  and  stellate 
cclfe  with  oval  nuclei.     But  no  tumour  arises  from  normal  myxomatous 
e,   nor  is  a   tumour  wholly  composed  of  it ;  but  myxomatous 
tumours  arise  by  transformations  from  others,  and  such  tumours  :irc 
called  Riyxo-nbroma,  myxolipoma,  myxochondroma,  iny\o-*ur- 
coma.   Prom  fibrous  eoniictiw  tissue  they  arise  by  a  formation  of 
mucinous    fluid    between    the    fibrils, 
of  which  tend  to  disappear*      A 

e ran  instance  is  the  rnueous  poly- 

it  from  fat,  the  fat 
globules  disappear,  and  the  cells 
shrink    and     become    stellate,    while 

exi  the  cells  the  mucinous  fluid 

eta.      In    the    case    of    a    car  til  a- 

araour,   the    hyalin    ground 

changes    into  a   mucinous 

whilst  the  cartilage  cells  become 

i\       In  a  myxo-sareouia    there 

n   parts  masses  of  cells  rapidly  dividing,  in  others  a  collection 

mucin  between  the  cells* 

To  the  naked  eye,  myxomatous  tissvie   is  of  soft  gelatinous  con- 
sistency, is   pinkish   or  greyish- white  on  section,  and  A  tenacious  01 
ry  fluid  oozes  from  it, 
Th«    myxomatous   tumours   have   the   characters  of   the  original 
growth.      By  degenerating,  myxomatous  tissue  in  particular  tends 
to  form  cysts,  into  which,  by  rupture  of  vessels,  blood  is  very  likely 
avasated. 
H ®mangiotD.ay  see  Diseases  of  Artertet* 
Lymphangioma,  and  / 

Lymphadenomata  or  lymphomata,  see  Di*m*r*  of  Lymphatic** 

Myoma. — The  tew-myoma  or  my  mm  la  tncdltUare,  is  characterised 

natdpod  muscular  fibres,  and  may  occur  occasionally  in  the  wall 

of  the  intestines,  ureter,  prostate,  and  in  skin,  either  from  the  wall 

•>l    til*    blood-vessels  or  from   the  arrectores  pili,  but  iw  chiefly  met 

01  connection  with  the  uterus,  also  in  the  wall  of  the  tubes  and 

in  the  round  ligament  down  to  its  termination  in  the  labium.     It  is 

composed  of  un  striped  muscular  fibres  mixed  with  u'brous  tissue  iu 


Myxomatous  tumour. 
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various  proportions.  Myomas  develop  from  unstri|>ed  muscular  fibres 
which  form  strands  of  fibres  arranged  concent  ric;illy,  in  whorls,  hi 
waving  bands,  having  on  section  a  gp  \  ish-red  appearance,  or  when 
largely  mixed  with  fibrous  tissue  a  pinkish-white,  It  is  difficult 
to  distinguish  a  myoma  from  a  fibroma  until  alter  macerating  in 
nitric  acid  or  caustic  potash,  when  the  spindle-shaped  muscle  cells 
with  their  nxl-like  nuclei  can  be  recognised.  Seotiftftfl  sh<»w  the 
fibres  cut  in  all  directions,  longitudinally,  obliquely  and  trans- 
versely (Fig.  40).  In  the  last  case  the  muscle-eel  1  outlines  appear 
&fl  areas  of  various  diameters,  with  a  darkly  staining  di>t  in  1 1 
the  sue  varying  according  to  the  point  at  which  the  spindle  cell  and 


Fig  40.— Myuiim.  Photograph  of  a  lection  through  a  uiyomii.  In  the  lower  half 
tHo  fftraudU  of  uattripttl  Mtalfl  IbtW  are  slioirn  ia  lojigitmlinul  motion;  in  tn< 
Upper  hnlf  crut  transverNtJv    unci  between  nru  some  fibre*  oat  obliquely. 

its  rod-like  nucleus  is  cut  across.  They  are  separated  from  their 
surroundings  by  a  fibrous  capsule  except  when  the  whole  organ, 
try.t  the  uterus,  undergoes  a  change.  They  may  undergo  myxoma- 
tous degeneration  forming  cysts,  may  gradually  become  more  and 
more  fibrous,  calcify,  or  partially  change  into  fat.  Likewise  they 
may  change  into  sarcoma. 

A  myoma  or  fibro-myoma  of  the  uterus  may  include  epithelial 
elements,  columnar  cells  and  gland  tubes  from  the  fundus,  squamous 
epithelium  from  the  cervix,  or  tubular  masses  of  cells  connected  with 
the  Wo  lib  an  body.     Hence  the  term  ude.no- myoma. 

The  rh&bdo-mf<m&  or  Ifyom*  wtri&odtidvrt  is  composed  Largely 
e|  elongated  spindle  cells  with  transverse  and  also  KoQgitudi&al 
striatums.     They  are  met  with  in  the  kidney,  testis,  uterus,  vagina, 
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bladder,  and  other  places.  In  the  kidney  and  testis  the  tumours 
M  of  a  mixed  complicated  structure,  trrnhmintfj,  or  rapidly-growing 
sarcomata,  Hi  *a& 

Neuroma. — A  true  neuroma^  composed  of  nerve-fibres  and   gan- 
glion  eel  Its.  has    been    described,  especially    in   connection   with  the 
*vm  pathetic.       Mixed  with  fibrous  tissue,  it  has  been  met  with  as  a 
- -eated    tnmonr    in     the  neck    connected    with    a   sympathetic 
ganglion.      T-raumatic  neuroma*,  or  bulbous  nerve-ends,  form  on  the 
cut  ends  of  nerves,  and  are  composed  of  newly -fur  mod  coiled,  more  or 
less  incomplete,  nerve-fibres  mixed  with  fibrous  tissue  (see   Injuria 
rves).      Fibromata  occur  on  nerves  as  mentioned  above,  p,  123, 
me,   f>r  plexifarm    neuroma,  is  due  to  fibromatous 
cuing  of  the  sheath  of  the  nerve   and  of  the  connective  tissue, 
the  cndofteuriiim,    immediately  around,  whilst   the  nerve  fibres  are 
increased  in   length  BO  ia   to   become  very  tortuous.     Whether  there 
i*  any  new  formation  of  nerve  nines  at  all  is  doubtful  ;  there  is  eer~ 
ne  to  any  great  extent,     Chiefly  inedullated,  but  alio  nOQ- 
medulla  ted  nerves  are  affected.     Clinically,  the  tumours  form  in  the 
skin    of    the    scalp,   also    in    the  trunk    and   limbs,   tending  to  pro- 
duce   fibrous  folds  and  forming  part  of  the  condition  described  as 
lydermabocele  or  elephantiasis. 
Glioma — A  glioma   grows  from  the  neuroglia  forming  the  con- 
framework  of  the  central  nervous  system.      In   the  brain, 
bese  tumours  m*j  be  eueapsuled,  but  also  diftuse,  showing  no  line  of 
lemarcation  from  the  surrounding  tissue.      In  the  spinal  cord   they 
develop,  especially  around  the  central   canal,  being   widely  diffused, 
m  section  these  tumours  may  be  scarcely  distinguishable  from  the 
tiding  nerve-tissue,  ur   may  appear  more  vascular,   reddish,  or 
dually  show  cysts  containing  blood-clot,  or  simply  a  glairy  fluid 
am  a  mv  tomatOOfl  degeneration. 

Microscopically  they  are  composed  of  delicate  interlacing  fibrilbe 

cells,  having  darkly  staining  round  or  slightly  oval  nuclei,  very 

little  protoplasm  and  delicate  stellate  processes.      It  is  the  neuroglia 

lIIs  a&d  not  the  nerve  colls  which  give  rise  to  the  tumour,  and  the 

Aore  rapidly  it  ia  in  growing,  the  more  cellular  the  tumour,  the  more 

*'lls  show  division.      In  the  latter  case  the  connective  tissue 

•iind  the  blood- vessels  also  is  involved,  and  the  tumour  becomes  a 

r coma.    The  retina  and  optic  nerve  is  a  common  seat  of  glioma 

I,       An  encapsuled  glioma  is  a  favourable   kind  of   brain 

jmour  for  removal  (see  Brain),      The  diffuse  gliomatous  degeuera- 

ion    of   the  spinal   curd    forming  cysts   is  called  xt/rntwt-wyclia,  and 

peculiar  trophic   disturbances  in  the  bones  and  necrosis  of 

Banc). 

Mtt/itffftuit    Connectivt-tismte    Tum/turx, 

Sarcomata.— The  rumours  iucluded  under  the  term  sarcoma  form 
a  varied  group,  having  this   in  common,  that  the  cells  of  which  they 
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are  composed  resemble  those  of  embryonic  or  immature  connective 
tissue  derived  from  the  mesoderm* 

In  these  tumours  the  cell  elements  predominate,  the  intercellular 
substance  being  relatively  unimportant  The  cells,  whilst  retaining 
more  or  less  the  type  of  niesoblautic  cells,  undergo  rapid  division  by 
regular  or  irregular  mitosis,  and  rarely  divide  directly.  The  inter- 
cellular  substance  when  small  in  amount  gives  the  section  of  the 
1 1 1 1 1 1 •  > 1 1 r  a  brain-1  i ke  or  med til ] ar y  aspect ,  the  so-ea lied  "  t u ed u  1  lary 
rw  of  p re-microscopic  days  ;  if  there  is  much  intercellular  BfaftOtlfi 
:  au.ee,  the  tumours  approach  in  appearance  the  fibromata,  and 
were  formerly  known  as  "recurrent  fibroids." 

Sarcomas  develop  : — (1 }  From  the  normal  connective  tissue,  in  the 
skin,  .-aihcutaneous  tissue,  intermuscular,  periosteal  or  glandular 
connective  tissue,  from  the  walls  of  blood  vessels  and  lymphatics, 
from  the  sheaths  of  nerves,  from  the  iiu-nin^es,  and  from  neuroglia, 

(2)  In  previously  existing  benign  tumours,  such  as  fibroma  s  run! 
iiiyoinas,  and  in  intiaiumatiuv  connective  tissue,  the  result  of  injury 
with  blood  extravasation,  of  syphilis,  etc. 

(3)  In  embryonic  or  young  tissue.  Some  sunuims  ire  congenital, 
r,y.,  in  the  kidney,  or  they  grot  in  uniform; i Lions,  and  often  ippoaw 
in  gaily  life* 

A  sarcoma  generally  begins  at  one  spot,  but  there  are  exceptions, 
•such  as  multiple  sarcoma  of  the  skin,  where  a  number  of  turnouts 
develop  simultaneously  without  any  sign  of  being  metastases  from  a 
primary  growth. 

I    irtrt  if. •  of  iSbraMM&l  1 

L   Simp  MM  show  mainly  a  variation  in  the  shape  of  their 

Mid  the  aim  Mint  of  intercellular  iubMancr.  The  blood-vessels 
are  little  developed,  ramify ing  between  the  cell*  with  very  thin  walls, 
or  are  mere  blood-spaces  bounded  by  the  cells. 

2.  PartiaUf-Qryawimd  UfapwmllBfr  alveolar  or  tubular  sarcomata, 
or  mixed  wircomas,  so  called  from  their  complicated  structure,  are 
now  generally  grouped  under  the  term  mdwiktHamCtj  nr  U'ine; 
developed  from  the  endothelium  of  capillaries  :uid  lymphatics,  and 
giving  rise  l<»  various  structures,  I »Iood- vessels,  cartilage,  cysts,  etc. 
Some  approach  in  structure  epithelial  tumours,  yet  clinically  take 
the  course  of  sarcoma 

;i  8areo9hAA  thawing  ptmlicur  pym<MJttry  and  other  changes  in 
their  cells  and  intercellular  substance. 

t.  Simple  sarcomata* — The  cells  are  masses  of  granular  proto- 
plasm, without  a  diMiuct  cell  membrane,  containing  one  or  more 
nuclei.  The  cells  are  round,  large  or  MfefcQj  Of  0J»1  Of  spindle  shaped, 
the  intercellular  rofaetatioe  very  scanty,  send  thud,  or  consisting  of 
tine  hhrilbe  irregularly  arranged,  as  distinct  from  the  parallel  Of 
concentric  arrangement  in  whorls  of  the  fibrous  tissue  in  fibromata, 
iv  there  drliniti-ly  Formed  dvr^htr  spaces,  as  seen  in  the  eareino- 
nuita.      The  vessel b  are  thin- walled  channels  formed  by  the  adjacent 
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eel  Is,  not  definite  vessels  ramifying  in  a  stroma.  If  growing  slowly, 
they  may  be  separated  by  a  zone  of  inflammatory  tissue  forming 
apparently  a  capsule,  yet  this  i<  often  tedematous  and  ill-defined, 
and  the  growth  tends  to  spread  along  connective  ri**ue  planes, 
Extending  by  the  veins,  metastases  develop  especially  in  the  lungs, 
also  in  the  liver.  The  nip  idly-growing  kinds,  the  periosteal  sarcomata 
in  particular,  also  those  in  the  bread  k%  and  tonsils,  quickly 

cause  a  soft  enlargement  of  the  neighbouring  lymphatic  glands, 

OtttOf. — These  may  be  further  distinguished 
according  as  they  are  composed  of  small  or  large  round  cells,  and 
according  as  they  arise  in  connective  tissue  or  in  lymphatic  glands. 

In  connective  tissue  the  round-celled  sarcomata  form  soft, 
rapidly-growing    tumours,    composed    simply    of    round    cells    and 

walled    Mood  -vessels*       The     cells    have    a   spherical    nucleus, 
imtnd  which  cell  protoplasm).     It  is  therefore  di  then  It  to 

distinguish  the  tumour  at  its  growing  margin  from  the  inflammation 
which   the  growth  sets  up.     At  the  growing  margin,  bordering  on 

tie,  masses  of  these  cells,  arranged  in  rows,  are  seen  infiltrating 
the  intermuscular  connective  tissue.    But  the  cells  of  this  growth  do 
stain  so  deeply  as  the  inflammatory  cells,   are  larger,  and   show 
karyokinesis. 

Theee  tumours  arc  moat  common  in  the  periosteum  of  hone  in  the 
akin  and  subcutaneous  tissue,  and  in  organs  such  as  the  breast  and 
testicle.  They  grow  rapidly,  invading  the  neighbouring;  tissues.  As 
they  approach  the  skin,  veins  enlarge,  the  skin  over  them  becomes 
livid,  then  gives  way  in  the  centre.  Through  this  hole  the  tumour 
fun  gates  without  the  skin  being  first  infiltrated. 

The  fin:  m  rise  to  septic  infection  and  breaking  down  of 

the  tumour,  ao  that  the  patient's  general  health  now  begins  to  suffer, 
and  cachexia  sets  in.     Meanwhile  the  corresponding  lymphatic  glands 
undergo  a  soft  enlargement,  then  pulmonary  trouble  appears.     The 
patient  presents,  <?.</.,  signs  of  a  pleura]  effusion,  which  on  aspiration 
[a  a  serous  fluid,  much  mixed  with  blood.   Then  follows  increasing 
respiratory  difficulty,  enlargement  of  the  liver,  appearance  of  rapidly- 
growing  tumours  in  various  parts  of  the  skin,  which  in  their  turn 
ml  bleed.     Death  soon  follows, 
£Hagno»is* — It  is  difficult  to  distinguish  a  rapidly-growing  sarcoma 
from  inflammation,  started  by  an  injury  or  due  to  syphilis.     Such  a 
sarcoma  often  occasions  a  rise  of   temperature  to  102°  F.,  also,  even 
apart  from  fungation,  it  is  liable  to  septic  infection  from  the  skin  or 
surface,  eausi  n  g  i  t  to  ]  >a  rtially  s u  pp  u  rate.      I  f  the  d  lagnosi s 

etween  subacute  inflammation  and  a  new  growth,  anti-syphilitic 
measures  may  be  tried,    hut    for   not  more  than   ten  days  when   in- 

nal,  to  exclude  a  gumma.      In  the  case  of  doubt  whether  tl 
is  acute  inflammation  and  suppuration  or  a  new  growth,  a  grooved 

e   may  he  inserted,  or,  better  still,  an  incision  may  be  made, 
and  a  portion  of  the  material  at  once  examined  microscopically. 
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When  near  one  of  the  large  vessels  a  sarcoma  may  simulate  an 
aneurysm,  not  only  because  it  receives  a  communicated  pulsation,  but 
also  because  it  shows  to  a  certain  degree  expansile  pulsation  owing 
to  its  great  vascularity.  But  it  does  not  shrink  in  the  marked 
manner  that  an  aneurysm  does  upon  nfHTipTTMIIliTlg  the  artery  above. 
When,  however,  an  aneurysm  is  partly  filled  by  clot  it  wilt  not 
empty,  and  then  a  consideration  of  the  history  and  eventually  a 
cautious  exploration  form  the  only  means  of  distinguishing  the  two. 

Treatment — The  tumour  must  he  widely  removed,  including  the 
skin  over  it,  the  whole  organ  and  the  neighbouring  lymphatic  gland* 
in  the  case  of  the  breast  or  testis,  If  periosteal,  the  limb  is  ampu- 
tated. But  the  prognosis  of  cure  is  very  unfavourable,  that  in 
periosteal  sarcoma  being  absolutely   bad. 

Lnr<j'  -round -ttlhd    tareomcu, — These   are   characterised    by    the 

Iftlgfl  rflti  of  the  cells,  containing  much  protoplasm,  with  large  oval 

vesicular  nuclei*     Many  of  the  cells  show  karyn kinesis,  and  contain 

two  or    four  developing  nuclei,   with   a   delicate 

reticulum  between. 

Lympko-mix\  small -rotmA&lk  1 1   suramin 

qf  i  Ifmpktttic  t/fttin.t.  —  When  growing  in  lyin- 
pha tic-gland  tissue,  a  mi  mil -round-celled  sarcmuu 
is  called  a  lymph* t-s* mown.  It  el<wlv  imitates 
tbc  .structure  of  the  gland  as  far  as  regards  the 
cells  and  the  stroma,  but  the  normal  arrange- 
ment into  a  cortical  and  medullary  portion  is 
lost,  or  at  least  only  irregularly  indicated.  The 
cells  resemble  those  of  a  normal  gland  (Fig.  42) ;  the  reticulum,  con- 
sisting of  stellate  cells  with  oval  nuclei  and  interlacing  fibrils,  varies 
in  amount,  giving  the  tumour  a  tough  or  soft  consistency ,  and  in  it 
blood-vessels  run*  The  growing  margin  shows  imperfectly  an  innam- 
■r  y  form  of  'edematous  tissue.  They  tend  to  infiltrate  surrounding 
structures,  spreading  by  the  intermuscular  connective  tissue,  or, 
per  font  ting  large  veins,  eitend  rapidly  along  the  lumen.  They 
originate  in  lymphatic  glands,  in  the  tonsil,  and  in  other  adenoid 
68  of  the  noao-phamyx,  in  the  Fever's  patches  and  solitary 
folliclea  of  the  intestine,  in  the  spleen  and  thymus  gland.  At  first 
keep  tlie  shape  of  the  gland,  causing  apparently  a  mere 
hypertrophy.  Then  they  extend  rapidly  to  the  neighbouring  inlands, 
musing  prefigure  in  the  neck,  or  in  the  anterior  or  posterior 
in*  diEistinum  by  surrounding  the  root  of  the  heart  and  lungs;  or 
they  form  masses  in  the  retro-peri  tone*]  tissue, 

Diagmm*. — A  lymphosarcoma  ham  to  he  diagnosed  from  tul>er- 
culosia  and  lymphadeiiouia  attiviini:  lymphatic  glands. 

Treatmmt, — The  treatment  is  removal  whenever  practicable.  As 
these  tumour*  show  great  variations  in  their  malignancy,  there  ia 
Always  a  possibility  of  cure  if  they  are  completely  removed. 

{!*}  Sftint.flt  rtffrd  MTBOtUM — Spindle-celled  sarcomas  are  a  comiu.  hi 


Fiq*  41.— Lirge- 
round  -  Oilkd 
sarcoma. 
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type  of  sarcoma,  consisting  of  spindle-shaped  cells  of  various  sizes, 

m  -peak  of  a  large-  ami  ;i  small  ^pindle-ceUed  sammm. 

The  cells  are  arranged  in  bands  irregularly,  not  m  whorls  as  in 

and  only  a  few  nuclei  exhibit  mitosis.      A  very  small 

amount    of     intercellular   suhstaaoe    separates   the   cells,   and    this 

only  homogeneous  or  faintly  fibrillar,  and  shows  a  very  few  thin- 


Fin,  42, — timnll-rouiid-c«llcr]  sartfiifiu  or  lympho'gurcotfiA.     Photograph  of  a  section 
■vjijg  cell*  rewmbljng  ibewe  of  a  lymphatic  gUftd,  between  which  is  a  delicate 
rclit-ulnm  of  fine  interlneing-  fibrils 

i  capillary  resseU  (Fig.  43).     These  growths  may  be  enclosed 

l»v  au   inflammatory  capsule  and   separate  easily    from  surrounding 

n  or  be  continuous   with  them.      On  section  they  appear 

pinkish  or  greyish- white.     Their  usual  seats  are  subcutaneous  tissue, 

fasciae,  tendon  sheaths,  and  periosteum.     The  growing  margin  is  apt 

show    rapidly  -  dividing    cells,    oval    or 
round,  infiltrating  surrounding  parts. 

They  are    difficult    to    distinguish    from 

chrome  inflammation,  especially  from  gum- 

mata,     Hut   after  a    short    trial  of    anti- 

■jphUitk   re i uc« lies   the  tumour  must    be 

removed,     If  shelled  out    they  are  apt  to 

:r    m    ntUj    "recurreut    fibroids."     If 

a  more  free  removal,  involv- 

normal  none  of  tissue,  should  be  at  once  undertaken.     Should 

Lbis  rat  be  dow   there  is  a  danger  of  fungation  and  of  metastases, 

gron  more  rapidly  than  the  primary  tumour. 

Qiant'Cellftl   r*r  myeloid   mreonnii   or    mixed-celled    aattom€L — 

litis  is  a  tumour  composed  of  round,  oval  and  spindle  cells  in  various 

I  2 


Fto.  43.—  S|*indIe-ct»H«d 

-;iTi  Minn. 
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proportions,  baft  eharaeteri*ed  by  exhibiting  a  number  of  giant 
nniltiuuclear  eel  la  like  the  osteoclasts  of  bone  (Fig.  44). 

These  peculiar  cells  are  irregular  masses  of  protoplasm  containing 
j*s  many  us  thirty  oval  nuclei  They  have  their  origin  in  the  giant 
cells  of  bono  marrow,  and  to  a  smaller  extent  in  those  met  with  in 
connective  tisane  of  the  skin,  breast,  eta,  so  that  a  few  are  found 
in  sarcomas  in  these  places, 

The  myeloid  sarcomata  of  bone  grow  from  cancellous  tissue  and 
form  elastic  or  soft  jelly-like  tumours,  exhibiting  on  sett  ion  a 
maroon  or  livid  crimson  colour,  not  unlike  the  muscular  tissue 
of  the  mammalian  heart,  with  a  smooth,  shining  surface  blotched  by 
patches  of  blood  extravasation*  As  they  grow  the  inflammatory 
zone  a  re  mud  absorbs  the  normal  bone,  whilst  forming  fresh  jH?riosteal 
bone  on  the  surface,  so  that  the  tumour  appears  enelosud  in  a  shell, 
and  the  appearance  of  the  bona  after  maceration  gave  rise  to  the 
term  "spina  ventosa."  Having  broken  through  the  shell  the 
tumour  begins  tu  spread  amongst  the  mueclee,  With  blond  extra- 
vasation. Tltimately  it  will  reach  the  skin 
and  t un  irate.  Only  after  a  long  time,  r,f/M 
two  years,  does  a  tendency  to  metastasis 
occur,  and  then  only  a  single  tumour  may 
arise,  having  the  eh  a  met  era  of  the  primary 
growth, 

There  is  great  tendency  to  myxomatous 
defeneration  and  bloi*!  extravasation, 
Indeed   the   whole    tumour    may    become  a 

bl 1   cyfft,    and    communicating    with    the 

blood-vessels,  it  may  pulsate,  and  give  rise  to  one  form  of  bone 
aneurysm. 

Kor  rf^mt,  diagnwUj  and  treatment ,  see  Sarcoma  of  Brm*. 
Mtyrtl-rtih'ii  It. —  Choittfr'tntitTf/ma,    Ottttt-mtroma^     Mgxo- 

unrrtrtta, — Sarcomas  may  show  in  various  parts  oval,  spindl<'.  oid 
round  cells,  Tu  addition,  degenerations  may  omir  Ifj'SOmatau 
.Iv-riieration  gives  riM  t<>  ry  sts  containing  *erum,  mucin,  or 
blood.      In    ti  -it"    Uaie    tumours,    cartilage   or    I  ►one    in    the 

tumour  may  possibly  lie  derived  from  cartilage  or  bone  cells*  hut 
these  forms  may  appear  uneoimerlcd  with  bone.  A  hyalin  homo- 
geneous  substance  collects  between  and  separates  the  cells,  and  in 
thin  ossification  may  follow  ;  Qfe  the  raleitication  and  ossification  may 
prOOeed  directly,  as  in  normally  torn  ling  bottfi  in  membrane.  In 
Other  Cfkaei  the  presence  of  ft  cartilaginous  substance  points  to  the 
turnout  bring  Ml  endothelioma.  The  presence  of  cysts,  of  cartilage 
or  of  bone  in  a  tumour  is  so  far  favourable  as  regards  prognosis,  in 
that  it  shows  that  the  growth  must  have  developed  slowly.  » hi  the 
other  hand,  the  growing  margin  of  the  tumour  may  exhibit  rapidly- 
dividing  round  cells,  evidence  that  the  tumour  is  increasing  in 
malignancy.     The  presence  of  giant-cella  is    welcomed  as  showing 


'  ■  > 


Fi<:.  4  4.—  Myeloid  wircoiim. 
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■  tie  tumour  probably  belongs  to  the  very  favourable  myeloid 

Partially  organised  sarcomata — the  endothelioma  or  lym- 
ph&ngio-sarcoma  and  heemangio-s&rcoma. — Alveolar  or  tubu- 
lar sarcoma. — Amongst  the  tumours  generally  resembling  sarcomas 
in  their  clinical  course,  are  tumours  which,  on  account  of  the  epithelial- 
like  character  of  their  eel  Is,  the  partially  alveolar  arrangement  of 
the  stroma  (Pig.  45),  and  the  peculiarly  variable  appearance  of 
tilth. rent  sections  taken  from  the  same  tumour,  have  given  rise  to 
much  controversy  as  to  their  classification.  They  are  now  thought 
to  lie  derived  from  the  endothelium  of  capillaries  and  lymphatics 


5, — Kndotheltonia.  Photograph  of  a  flection  through  *  parotid  t  urn  our.  Tu  I  >u  tea 
are  aeeti  formal  Uj  oelb  believed  to  be  of  endothelial  origin  filial  * ith  a  Hvalin 
tith«tance*     The  darker  stained  portions  are  remains  of  the  parotid  gland . 

the  cells  undergoing  various  tranaformations,  but  giving  rise  to 
tumours  generally  of  a  connective-tissue  sarcomatous  character. 
The  cells,  of  large  size,  are  arranged  in  strand*  and  masses,  between 
which  m  formed  a  more  or  leas  vascular  tOBaxm/dwrn-fUmim  itfottaV 

hympfianjjtt^&irrttm'i  w  lymphatic  t-fuinthrlurma*  —  TttOtt 
oun  develop  from  the  endothelium  of  lymphatic  spaces  and 
cs  in  normal  connective  tissue,  or  from  congenital  malfor- 
mations, moles  and  warts,  They  also  form  serous  surface  tumours 
growing  from  the  dura  and  pia  mater  of  the  brain  and  spinal 
cord,  from  the  pleura  and  peritoneum.  The  endothelium  lining 
subarachnoid  spaces  develops  into  cubical  or  cylindrical  tubular 
■MMaen,  spreading  over  the  surface  and  consisting  of  epithelial- 
like  cells,     The  pleura  and  peritoneum  may  become  thickened  by  a 
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development  of  endothelial  Delta  which  distend  the  lymph  spurn 
cells  ahowmg  signs  of  rapidly  dividing.  Leas  often  it  is  the 
ial  lining  etirlothelL-il  cells  of  the  serous  surface  which  give  rise 
to  the  tumours.  But  it  is  in  the  parotid,  breast,  testis,  and  akin 
where  growths  of  this  kind  arise,  and  are  of  especial  surgical  interest. 
The  cells  hare  the  features  above  noted  of  rapidly  dividing,  endo- 
thelial cells  funning  in  strands  aod  IMIfflffn,  But  this  is  only  tin 
i  "iMiueneeineut  of  the  tumour  Bel  (reen  these  cells  develops  151 
as.     The  connective  tisBUfl  oarpttfoles  actively  divide  to  Ian 


Fig.  46.— Endothelioma.     Photograph  af  a  section  through  .1  ^ruth]  tumour 
hyjiliu  material  kta  run  together  to  produce  a  tutatance  formerly  termed  cart 
]}y  further  degeneration  cyrtta  spaces  result     Some  darklj-ntauLeri  remnat)t«rf  ** 
l>jiLuLid  *ro  scitn. 

stroma  of  spindle-celled  sarcomatous  tissue.     Or  between  the  tubultf" 
like  strands  of  cells  collects  a  hyalin  substance,  so  that  it  appetf* 
to  be  a  secretion  of  these  endothelial  cells,  and  in  this  rasped  ifci 
tumour  much  approaches  the  structure  of  an  adenoma  or  carcinoflSft' 
By    an    increase  of   this  hyalin  substance  and   a  disappearance  ^ 
cells  (Fig.    W),  the    hyalin   substance    comes    closely  to  resembl0 
cartilage  both  to  the  naked-eye  and  microscopical  examination.     Bfl* 
on   closer  inspection  it  is  seen   to  possess  a  more  glistening  whit*? 
appearance  than  cartilage  and  to  have  different  mi  urn- chemical  rea^ 
tions*     This  cartilaginous  substance  readily  undergoes  degeneration* 
and  !-.•  1  re  developed. 

by  developing  from  the  endothelium  of  blood  capillaries  ;  spaces  a 
formed  lined  with  cubical  or  cylindrical  endothelial  cells  containing 
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>d,  also  new  vessels  are  formed  and  masses  of  cells  come  to 
round  the  lumen,  whilst  the  new  vessels  grow  in  length,  become 
Loous,  and  so  have  a  plexiform  arrangement.  Such  tumours  are 
y  vascular,  and  occur  in  the  testis,  kidney,  salivary  glands, 
ies»  brain,  mamma,  thyroid  gland,  skin,  ovary,  liver,  and  form 
%  of  sacrococcygeal  and  other  teratoid  tumours.  There  is  no 
urp  line  of  distinction  between  the  vascular  and  lymphatic 
dothelium,  and  the  same  tumour  may  show  instances  of  each. 
3.  Sarcomas  showing  peculiar  features. — Melanotic  sarcoma. 
-The  tumour  is  peculiar  in  that  connective-tissue  cells  contain  pig- 
lent,  melanin,  giving  to  the  tumour  a  black  or  greyish-black  appear- 
nce.  The  pigment  is  seen  in  the  cells  as  sepia-brown  or  yellow-brown 
granules,  or  as  a  diffuse  yellow-brown  staining.  Some  of  the  tumours 
i»ve  the  general  structure  of  a  round-celled  sarcoma,  others  an  alve- 
olar arrangement  and  are  hence  called  by  some  melanotic  carcinoma, 
but  they  are  probably  endothelioinata.  Melanotic  sarcomas  grow  from 
the  choroid  coat  of  the  eye  and  from  pigmented  moles  of  the  skin, 
t-9;  of  fingers,  in  which  a  small  dusky  ulcer  first  forms.  Thoy  are 
?m  common  in  grey  horses,  originating  round  the  anus.     There  is 

*  great  tendency  to  early  metastasis,  the  secondary  growths  springing 
from  one  or  two  points  in  lymphatic  glands  or  the  liver,  or  from  an 
ignite  number  of  small  points  in  the  skin  or  serous  surfaces. 
^  ben  the  patient  begins  to  suffer  from  cachexia  the  pigment  may 
k  found  in  the  urine.     Treatment. — Free  removal  of  the  eye,  finger, 

*  a  tumour  of  the  skin  by  a  wide  excision ;  but  the  prognosis  is 
unfavourable,  as  the  operation  does  not  prevent  metastases. 

Ckloroma  is  a  form  of  small-round-celled  sarcoma,  which  com- 
mences in  the  periosteum  of  the  frontal  and  facial  bones,  is  attended 
DJ  iimrktil  antenna,  and  quickly  gives  rise  to  metastases.  It  is  so 
Damt<l  from  the  peculiar  grass-green  colour  of  the  tumours,  both 
primary  and  secondary,  as  seen  through  the  skin  during  life  and  on 
*cti«»u  after  death,  but  which  fades  on  exposure,  whilst  the  rest  of 
"^  taly  is  not  similarly  pigmented. 

**im»i//«ui,  or  mnd  tumour,  is  a  fibro-sarcoma  growing  in  the 
^uges,  vascular  plexuses,  or  pineal  body,  enclosing  peculiar  con- 
centric grains  of  calcareous  material,  due  to  its  deposition  in  connective 
t^ut  and  blood-vessels  which  have  undergone  hyalin  degeneration. 

(B.)  Epithelial  Tumours. 

M'ithrlial  tumours  are  new  growths  formed  by  the  epithelium, 
Mh  of  surfaces  and  glands,  together  with  vascular  connective  tissue. 
*ne  general  arrangement  is  that  the  connective  tissue  forms  either 

*  framework  for  the  covering  epithelium  or  a  stroma  or  network,  in 
lu«  uieghes  aml  spaces  of  which  the  epithelial  cells  are  placed.  They 
***  '"vidtxl  into  the  bmiyn  (the  papillomas,  and  adenomas,  including 
ln*  cystic  adenomas),  and  the  maliynant  (the  carcinomas,  including 
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the  cystic  carcinomas).  But  the  two  are  not  sharply  distinguished  J 
whilst  the  former  are  circumscribed  and  produce  no  metastases,  and  th* 
latter  infiltrate  and  undergo  metastasis,  yet  papillomas  and  adenomat 
often  undergo  a  change  in  the  rapidity  of  increase  and  extension  of 
epithelial  cells  so  as  to  become  carcinomas. 

Ileniyn  Epithelial  Tumours. 

Papillomata,  warts  and  villous  tumours. — Papilloma  resemble 
in  structure  the  papilla)  of  the  skin  and  the  villous  processes  of 
mucous  membranes.  They  have  a  framework  of  connective  tissue 
covered  by  epithelium.  The  papillae  are  branched  and  higher  than 
normal,  and  the  epithelium  is  thicker.  On  mucous  membranes  they 
are  broad-based  or  sessile  on  the  one  hand,  or  pedunculated  and 
much  branched  on  the  other,  forming  the  villous  tumours.  The 
connective  tissue  surrounds  one  or  more  blood-vessels,  a  branch  from 
which  passes  into  each  process  ;  the  epithelium  is  sharply  separated 
from  the  connective  tissue,  into  which  it  does  not  penetrate.  They 
arc  liable  to  ulcerate  and  bleed,  and  may,  in  older  people  especially, 
be  gradually  transformed  into  carcinomata  by  the  epithelium  growing 
downwards  into  the  connective  tissue. 

Clinical  varieties — Warts. — There  is  a  difficulty  in  drawing  » 
line  of  distinction  between  warts  which  are  new  growths  and  warts 
of  inflammatory  origin.  Icthyotic  warts  are  met  with  in  childhood, 
congenital  in  origin  ;  senile  warts,  verruca  senilis,  arise  in  old 
people.  They  consist  of  papillae,  much  increased  in  height,  covered 
by  epithelium,  of  which  the  corneous  layers  have  become  of  marked 
thickness.  The  soft,  fleshy,  congenital  warts  are  covered  with  skim 
under  which  are  masses  of  epithelioid  or  endothelial  cells  (see 
Lymphangioma  hypertrophicum).  Papillomas  of  mucous  membranes 
are  broad-based  or  sessile,  and  generally  arise  in  the  larynx,  nose, 
kidney,  rectum  and  bladder.  In  the  rectum  and  bladder,  in  the 
dilated  ducts  of  the  breast,  and  in  the  interior  of  cysts  (q.v.)9  they 
are  generally  pedunculated.  They  may  then  form  delicate  branching 
growths,  called,  from  their  resemblance  to  the  villi  of  the  chorion, 
villous  tumours.  In  other  cases  they  may  form  a  lobulated  mass 
like  a  cauliflower,  as  when  growing  from  the  penis  or  ovary.  The 
pedicle  in  such  (Fig.  47)  consists  of  submucous  connective  tissue  in 
the  middle  of  which  runs  a  blood-vessel,  covered  by  normal  epithelium 
columnar  or  stratified. 

But  many  forms  of  warts  are  not  really  tumours,  but  the  result 
of  inflammation.  Infectious  papillomata  are  common  on  the  hands  of 
children,  especially  when  not  in  good  health,  and  are  easily  inocu- 
lable.  Condylomata  or  mucous  tubercles  are  flat  elevations  of 
epithelium  and  connective  tissue,  infiltrated  by  inflammatory  cells. 
They  rapidly  develop  in  the  course  of  secondary  syphilis  at  the 
junctions  of  okin  and  mucous  membrane  about  the  genitals,  anus, 
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ith        Instead   of   M  mucous  tubercles,"  the  term    "mucous 

whuuld  be  used.      Their  murnug  secretion  is  a  ready  source 

m>n,  not  necessarily  of  ooodylotnala,     Qtmxm 

i  are  mtbimmatory  hypertrophies  of  simple  and  compound  papilla; 

;  ou  the  skin  and  margin  of  the  mucous  membrane  *>f  the 

They  differ  from  condylomata   in   being  pointed.     They 

I  *  rnitce  both   of    gonorrhieal  infection   nud    of    similar  warts. 

Itjltaimuut..-  of  a  like  kind  occur  011  the  penis  of  dogs  ami 

m  tlie  raging  of  bitches,   being  transmitted  by  direct  moculntimj, 

papillomata  of    inflammatory  origin   spontaneously 


l"   -P»|itU<it:ui-      I'Uotogmph  of  *   vertical  action  through  a  papilloma  of  the 
***     The  ]*flunde  Lit  a  nfcetii  of  delicate  uuhiaticoiin  connective  tissue,  in 
J^tto  Mood-roMel*  run,  which  divides  into  tiumeroiitt  hmnehes  till  covered 
epithelium,   ami   passing    over  without    rmv   distinct  lino   of 


Itlo  the  ourraai  mucous  niembnue  u  teen  to  the  left. 


hastened  by  astringent  applications,  or 
que* 

iwkU  resembling  true  psipilhnnuia  an    produced  in  the  gall- 
mi   bladdei   by  stones  or  by  a  foreign  body,  and 
alely  tw  \XkU 

mtrnmi.- — True  p*pillomate  require  in  all  coses  to  be  completely 

through  the  skin  or  mucous  memb 

itwitd   and   below  the  pedicle*       It   is  not 

.  le  or  even  to  shavo  it   off  level,  for 

follow*.      The  central  artery  may  require  ft  ligature,      In 

tiy  all   doubtful  cases,  otherwise   tending  to  cancer,  may  be 
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Adenomata  or  glandular  tumours 
scribed,  mainly  evte&psuled,  growths  in  the  skin,  mucous  membrai 
glands,  without  infiltrating  or  forming  a  i.      Therefore  i\w\ 

arc  regarded  sis  benign  tumours.     They   arc  cb 
new  formation  of  gland*  in  connection  with  pre-existing  gland 
from  which   they  differ  more  or  less  in  appearance,  in  th 
bGfe  form  true  duets,  or  secrete.     Tie  v  are  divide  ling  to  thi 

glands   in  which   they  grow,  into  the  achutu*    variety,  conaisti 
groups  of  acini,  lined  with  spheroidal  epithelium  comiiiunic 
one  another,  and  into  the  tubular  variety,  in   which  the  epil 


Fin.  4 S. — Fibro-iuktioiim.      Pli»i  lection   through  nu   cttljirgM)  _ 

Alvooli,  which  are  dirilcmb^l  owing  to  obstruction  «f  iluct-  ■  i itdwl  I 

increased  amount  of  inter-alveolar  fibrouu  tieene. 

is  more  columnar.      They  possess  a  connect)  ve*tis.s 
of  pre-existing,  partly  of  newly  formed  material 

Adenomata   arise   sometimes  in   normal,  sometimoa   in   u 
glands,  sometimes  in  glands  previously  diseased   by    intl 
a  ei rrh ot ic  1  i  ve r,  a  gran u  1  ar  kidney,  an  ova  ry  with  e care  j 
they   arc  derived   from   foetal    remnants.     The  origin  of  tdftQ 
previously  inflamed  glands   makes  it  difficult  to  sharply  distill 
adenomata  from  hypertrophy  and  from  n  ■generation. 

Vliittiril  pantotet. —  TiUndar  atlewma*  wcuv  in  mucous  in- 
and  tubular  glands,  such  aw  those  of   the  intestine  and  uterus;1 
in  the  duets  of  the  breast,  liver  and  kidneys,  or  ovary.     They  I 
characterised  by  the  formation  of  simple  and   branch 
tubes  lined  with  cylindrical  or  cubical  epithelium,  forming 
varying  in  size  from  a  pea  to  a   fist.      By   projecting   aboff! 
surface  they  may  appear  as  papillary  growths  and  polypi. 
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Acinous  or  alveolar  adenomas  arise  in  glands,  such  as  the  fred»i 
5  thyroid  and  sebaceous  glands.  A  number  of  grapir-iike  acin: 
?  connected  by  a  duct-like  channel.  The  pipttii/rr- >■*  ad-r,--^* 
formed  by  papillomatous  growths  projecting  into  the  <*>*..; .*r 
ices,  or  even  quite  filling  them,  or  distending  them  by  :r,tra-«:y*t:e 
>vths.  If  the  connective-tissue  stroma  is  well  develop*!,  the 
incur  may  be  hard  and  form  a  fibre-adenoma.  *.. ;..  aromi  the 
oaliculi  in  the  breast,  or  it  may  be  soft  and  vascular.  ?.-/..  :n  the 
yroid  gland.  The  connective  tissue  may  undergo  my  x  ■.:::-*  to'i* 
generation,  myjco-adenoMOj  or  cysts  may  develop  in  it.  ^v*tr^a  lenvwvi 
ee  Cjr*t*.  p.  157). 

Adenomas  cannot  be  sharply  differentiated  from  carelnouiift.  The 
mcerous  character  of  an  adenomatous  tumour  Ls  rvorg^ised  hy 
larked  epithelial  proliferation  and  infiltration.  TL*:*.  :n  :L- 
itestine  a  tubular  growth  of  a  single  layer  of  columnar  epithe!:;^. 
heu  it  infiltrates  the  connective  tissue  and  muscular  •**]'*.  i* 
ivoguised  as  carcinoma.  But  there  may  be  marked  epithelial 
tolifenitioii  in  the  case  of  adenomas  of  the  breast  a^i  r.crLi. 
rithout  for  some  time  penetration  of  the  basement  nieii.bra:.e  *:.  i 
afiltmtion  of  the  connective  tissue. 

Malignant  Epithelial  Tumour*. 

Carcinomata. — Carcinomas  are  composed  of  epithelial  ■;•;!!*  *  :r- 
N*wdud  by  a  connective  tissue  arranged  more  or  les»  *:ke  alveoli. 
•*!  ;t re  characterised  by  infiltrating  indefinite! v  bevoi.d  th-.-  t:*-  ie  ::. 
w«idi  they  originate  and  by  forming  metastatic  growths  ::.  i  :*%*:.  t 
c*i!wi*.  The  ah'Ktlar  arrangement  show.*  some  r-.v.-^.r  *.  i:.  ■--  :  t:.e 
*H»nii:ii  *;p.ctnrc  in  which  the  growth  ari*v*,  ai.  i  ::.■:■  -.-!".*■■..:  •.:.- 
^iH*r  ii.ny  *tiil  contain  *ecreted  material*,  yet  the  i rr a :.j ■.:..-.■:.•.  : 
t*fe:ilv..t.ii  i*  atypical.  *.;/..  no  ducts  art  formed,  the  •_-:  :::.vi:  .1  ;•".".- 
••••■lit  «•!  place,  and  there  i*  no  reg'i"r»r  secret:- i..  A  :j.  in. ::.■-. ry 
^ftiii"!iia  *how*  rc^cii iblauce  to  the  normal  breaat  *tr  .  :t  .re.  i:.  i  ■* 
•liiky  j'ii-  e  -an  l»e  ^pitc/ed  out  fp..m  the  tu^.  :r.  ■•■.-:r. .  •■:.  \ 
^toertatic  carcinoma.*,  have  re-semblance*  t"  th  i:  ■rri.-tl  -:.-..■•.  :r-  * 
■•*  *t"inach  :iiid  pmcrea*  respectively,  and  their  ■.■•/.".  ::.-.--•--.  :.:-.;■. 
l^ptic  .-till  tryptic  ferment*,  which  prove  active  :;;  a!:  «.rt:*?  .-.  .  _•■  -- 
**oo  niixture.  <  arcinoma  of  the  thyroid  re*»-n.f.<k*  *h-  :.  -r::.  -.1  j!v. :. 
***d  iui-h»\:a  *.trumipriva  haviijg  *  i:-rv._ned  upon  the  ■  x  .>:■:.-.■:  t:.- 
***•!•:  gland,  the  development  of  metastatic  gp  ■■*•.:.*  ■*;•.:.  V  ■ 
|J*Ui*miv     of     the     primary     tw:i.'-:r     ha*     he»-n     :-■'.'.    ■■>:'. 

*Hsj»|*-aralii I    the    cache \i  i. 

'/*•#- 1-.»/    .r*/.,i. — <  arcinoin  tta  ari»e  fr-:..  the  pr ■!.:"-. r  -,*.!  ■:.     ■:    :  p 
Elaine  i  {-srhfiiuiii  in  <:■  nnection  with:    i.  >kin.  mueo  .«  :..-::.'  r  .-.:.• . 
**«J   gland*.  .i|ipirt -litlv   unaltered    K- fop.-    the   i;Mnme!iCel:.c:.:   ■■'    *-•.• 
^■ifj'-ma  ;    \1.    >kin.    muc<j'ifi    weiuiTkiiv.    and    giai.-i*.     i^r-.v:-  ;*iy 
Jtered    hv   lnriainmatioii  ;    3.   Previa*! v-.-.\i*tiiig    'heijign    gpjwtki. 
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adenomas,  papillomas,  cysts ;  4*  BfWiTlllitW  <»f  foetal  structural 
misplaced  epithelial  masses.  5,  Epithelial  eeflfl  of  the  chorion* 
placenta. 

The  epithelial  cells  are  descended    from  epiderm  ur  epi  I 
hypoderm  or  hypoblast,  bat  also  from  mesoderm  in  the  case  el 
ovary,  uterus  and  tubes,  kidney,  bladder,  prostate  and  supr 
capsule. 

devdopmeni, — The  epithelium  commences  to  prolifei 
so  as  to  form  mora  l:»v.  i>  than  normal,  but  this  may  happen  witb 
the  disoase  being  malignant,  as  in  the  oaeeof  *  papilloma  of 


Fig,  49.— Carciuoui*  developing  from  ai  Photograph  of  n  &&i 

a  cancer  of  the  !>rtastt  which   haul  dterel  »ped  from  Ml  nrtonruiia*     JL?m  • 
breast  tisane  U  wen,  from  which  rapidly-dividing  ipberoidnl  oella   Uatc  lam ' 
the  connective- tioaue  «trouiiu 


or  even  of  chronic  inflammation.      The  characteristic  eommenoi 
of  carcinoma  is  the  break  Lug  through    the  wall  of  the   klveohu 
duct,  or  the  basement  membrane  of  the  skin  or  mucom 
and    the   invasitm    by  the    epithelial    veil*    of   the   surrotmd 

rising  connective  tissue.  These  epithelial  cells,  now  out 
place  in  the  connective  tissue  (Fig.  -U>),  continue  to  prolifM 
fanning  spherical  or  oval,  or  tubular  or  flask -shaped  mass 
may  be  arranged  around  a  cavity  like  an  alveolus,  or  as  if  linitt 
tube,  or  in  concentric  layers  to  form  cell-nests.  They  so 
into  the  lymphatic  spaces,  where  they  may  form  thrombi ; 
along  the  connective  spaces  ( Pig.  50),  or  they  may  be  carried,  I 
emboli,  to  the  neighbouring  lymphatic  gland.  The  epithelial « 
develop,  following  in  their  type   the  epithelium   from   which 
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Around  the  growing  margin  of  the  epithelial  mass  is  set  up 

a  small-celled  infiltration  precedes  the  growth,  some 

x  leucocytes,  others  fibroblasts,  from  which  a  variable  amount 

Ksue  stroma  is  developed,  enclosing  the  epithelial  tells. 

Is  run  in  this  stroma,  and  are  numerous  in  the  rapiily 

its.     Where  the  fibrous  stroma  is  in  excess  they  are 

i,tud  may  t>ecorue  obliterated  later  on,  and  so  lead  to  degeneration. 

Nfffeiia  the  invaded  tissue  disappears  before  the  epithelial  growth 

tg  inflammatory  rune,  none  of   it  remaining ;  i 
•  n  tea,  such   as  bone  and   cartilage,  are  rapidly 

vM 

carcinoma  giv^s  an  appearance  vat 


^  il-Spkert»iilAl-ceIlp»l  carcinoma,  ipreadiiifl  Uy  the  lymplindc*.       FMofnqft  of 
•  *et*«  iltr utj .  <  urosii  midway  between  the  breast,  em 

uvillu.     !  -  pitlly-diridtrig  spheroidal  cells  fill  tin 


i  densely  fi  I irons  noil-  vase uiar  growth  and   a   Soft    vascular 
■•Mil  structure!      From  the  surface  of  the  section 

helral  cells  more  or  less  degene- 
-nle  limits  the  tumour 
—lie,  nor  is  the  boundary  a  regularly 
growth    must   Ik-    considered  to  extend   for   hi 
.iinrtrr  to  half  an  im  h   into   the   apparently   quite   hi 
Mid  often 

or  mucous  membrane, 
mil  tony  p  <  >idt  cauliflower-like 

t*H  in  \  '..hi  ol    tlv   Tissues 

ru 


s 
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Degnuratum. — Carcinomas  of  the  skin  and  mucous  surfaces,  i 
those  which  reach  the  surface  from  the  depth,  ulcerate  and  fungd 
whilst  suppuration  extends  into  the  deeper  part.  Rapid  destructi 
goes  on,  with  haemorrhages,  and  the  patient  suffers  from 
absorption.  Both  clinically  and  microscopically  the  inflammati 
may  obscure  the  signs  of  the  new  growth  and  render  the  diagna 
difficult. 

Fibrous  degeneration,  and  even  calcification,  may  occur  in 
growing  or  scirrhous  cancers.  In  other  cases,  owing  to  the 
tion  of  the  blood-supply,  a  myxomatous,  colloid,  hyalin  or  gelatin 
degeneration  occurs.  The  epithelial  cells  swell  up  from  the  formatifl 
of  mucin  or  a  mucin-like  body,  become  vacuolated,  or  replaced  bj 
glistening,  semi -translucent,  jelly-like  or  semi-fluid  substance,  whita 
or  brownish — hence  the  term  colloid  ;  but  the  substance  is  not  appa 
rently  the  same  as  the  thyroid -gland  secretion.  This  fluid  pi 
the  cells  to  one  side,  or  only  their  nuclei  appear,  or  a  reticular  forma- 
tion develops.  Cysts  form,  especially  in  the  case  of  the  ovary.  TMi 
myxomatous  or  colloid  degeneration  is  common  in  cancers  of  tk 
stomach  and  intestinal  tract,  omentum  and  ovary,  and  occasional^ 
in  the  breast. 

Carcinoma  in  lymphatic  gland*. — Epithelial  cells  broken  off  fn* 
the  primary  cancer  reach  the  neighbouring  lymphatic  glands,  and 
being  there  arrested  in  the  meshes  of  the  reticulum,  begin  to  rapidly 
proliferate,  so  that  from  one  or  several  foci  the  whole  gland  is  replaced 
by  carcinoma  (Fig.  51).  Then  the  capsule  is  broken  through,  and 
there  is  extension  of  the  growth  into  the  neighbouring  connects 
tissue,  where,  meeting  similar  processes  from  neighbouring  gland* 
the  whole  becomes  matted  together  into  a  diffuse  mass,  which  lata* 
extends  and  invades  neighbouring  important  structures,  such  ** 
large  vessels,  or  may  reach  the  skin,  ulcerate  and  fungate.  m  , 

Metastases  or  secondary  growth*. — Tumours  corresponding  *• 
structure  and  general  characters  with  the  primary  growth  app** 
in  internal  organs  such  as  the  lungs,  liver,  bones  or  on  distant  p0^ 
of  the  skin,  less  commonly  of  mucous  membrane.  They  may  apP^j 
singly,  but  generally  are  multiple.  It  has  been  shown  experiitt*0^? 
ally  that,  by  crushing,  cells  such  as  those  of  the  liver,  bone-ma*^' 
and  placenta  may  get  into  the  circulation  and  be  carried  to  t&* 
distant  part.  Carcinomas  are  the  most  common  cause  of  met**' 
tasis.  This  takes  place  especially  through  the  lymphatics,  by  *•» 
of  the  neighbouring  lymphatic  glands  ;  but  carcinomas,  especially*^ 
more  malignant  sorts,  also  break  into  veins,  and  so  reach  the  circulate 
directly.  Whilst  sometimes  the  growth  extends  by  direct  continuity) 
yet  in  most  cases  the  epithelial  cells,  like  emboli,  pass  through  lot* 
distances  of  the  lymphatic  circulation,  the  thoracic  duct,  the  pafj 
monary  circulation,  and  far  along  the  arteries,  before  being  arrest*^ 
The  cause  of  the  arrest  which  gives  rise  to  the  metastatic  growth  t 
unknown.     Generally,  the  secondary  tumour  grows  from  a  centre bj 
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iti  all  direction*,  but  occasionally  may  be  more  or  less  a 
infill  ration. 

ma, — Tbe  patient  may  suffer  little  Off 
ng  at  all  in  the  early  stages  of  a  primary  growth.  This  is  so 
the  case   that  it  presents   the    .  obstacle  to  early  and 

removal,  in  that  the  growth  is  unnoticed  until  too  late  for  a 
If  on   the  surface,  the  tumour  may  be  noticed  by  chance  or 
a  slight  pain.      The  moj  ated  the  tumour  the  longer  may 

recognition.      When  sunn1  sp#fllaJ  tyxnptofil  b  set  up^  such 
obstruction,   in  carcinoma  of   the  alimentary  canal,   the  growth 
without  doubt  present  for  many  months,  and  is  often  too 


.Vlj. 


developing   in   n   lymphatic   g!rvn»L      Photograph    of   a  *cctian 

SIajhI  I  iitoef  of  tilt  t»r«aat,     Itajiiiilj-ili  filing 

finnitit  lo  Lnvadti  the  cortex  q£  ih? 
k  staid,  %J*u  ti  i  is  in 6  United  hy  leucocytes. 

»  for  removal     Even  when  attention  has  been  drawn  to  the 
fwt,  ty.,  by  chronic  mflainii  I  Km  ease  of  the  tongue  or  cervix 

ttSffi,  it  is  difficult   for  some   time  to  be  sure  that  carcinoma  has 
•cperrened. 

.reticraJly  tbe  case  that  carcinoma  causes  no  marked 

fjmpCwii  tastases   form   or   ulceration   and   lepttC 

absorption  oc*  be  primary  growth,  the  extension  in  lymphatic 

ic  growth,  may  give  rise  to  some  complication, 

&j  tot&ttinal,  portal,  biliary,  or  urinary  obstruction,  to  spontaneous 

am  tif  lumen,  Uj  ba*morrhage6  on  surfaces,  cutaneous  or  mucous, 

i  «eftms  *  or  to  pain  either  by  involving  sotQMMWfcl 

•y  general  infill  nit  ion  in  a  sensiti 

U      ".,.••     ,-.  p    .  |  q    .  -    i ;  , 
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health  known  as  cancerous  cachexia,  i.e.,  septic  anaemia  with  rapi 
wasting  sets  in.     The  skin  becomes  sallow,  has  an  earthy  look, 
face  is  careworn  and  anxious,  the  body  emaciates,  the  strength 
and  the  patient  dies  exhausted. 

Anomalies  in  the  clinical  course  of  malignant  disease. — Maligna* 
disease    usually    pursues    a   steady  course  towards  a  fatal 
exceptionally,  however,  it  behaves  in  quite  an  anomalous 
Thus  it  may  spontaneously  disappear  by  a  process  of  atrophy 
absorption,  leaving  behind  merely  inflammatory  scar-tissue,  or  it  raftj 
become  quiescent  or  shrink  for  a  time,  and  after  a  while  begin 
grow  again.     Further,   after  the  removal  of   the  primary  diseasei 
although  it  is  the  rule  if  it  recur  for  it  to  do  so  quickly  either 
the  scar,  neighbouring  glands,  or  internal  organs,  yet  occasionally 
there  is  no  return  for  long  periods,  such  as  nine  years  in  the  larynx, 
and  fifteen  to  thirty  in  the  breast.     Hence,  the  dictum  that  if  then 
is  no  recurrence  after  three  years  a  cure  may  be  claimed,  molt 
be  accepted  with   reservation.     Again,  although  it  is  usual  for  * 
recurrent  growth   to  have   the  same  structure  and  run  a  similar 
course  as  that  of  the  primary  disease,  at  times  it  may  have  a  different 
structure,  or  may  be  merely  of  the  nature  of  an  inflammatory  net 
formation  ;  and  even  when  the  microscope  has  shown  it  to  have  *  ' 
malignant  character,  it  may  yet  suddenly  cease  to  grow  or  underp  * 
atrophy  and  disappear.     Nor  must   it   be    forgotten    that  clinics!  - 
observations  are  sometimes  at  variance  with  microscopic  examination*  t 
where  this  occurs  the  former  are  the  more  trustworthy,  owing  to  tb** 
number  of  fallacies  connected  with  the  latter.      Such  anomalies  i** 
the  clinical  course   justify    to   a   certain   extent  a  surgeon  in  no* 
committing  himself  too  absolutely  to  the  diagnosis  of  cancer  in  th^ 
patient's  hearing,  although  they  are  too  infrequent  to  influence  hi0 
practice.     They  may  also  account  for  some  of  the  successes  claimed 
for  the  so-called  cancer  cures. 

Varieties  of  carcinomata. — The  carcinomata  are  divided  into* 
four  classes,  in  accordance  with  the  shape  of  the  epithelial  cells  and 
their  structural  arrangement : — 

1,  Spheroidal-celled  or  acinous  carcinomata;  2,  Columnar-celled 
or  tubular  carcinomata ;  3,  Squamous-celled  carcinomata,  in  relation 
to  which  the  term  epithelioma  is  more  particularly  used ;  and, 
4,   Rodent  ulcer. 

1 .  Spheroidal-celled  or  acinous  carcinomata. — The  epithelial 
cells  are  spheroidal  in  shape,  growing  in  connection  with  racemose 
glands,  the  character  of  the  epithelial  cells  and  the  acinous  arrange- 
ment characteristic  of  the  particular  gland  being  retained  by  the 
primary  and  secondary  growths,  although  in  an  atypical  fashion. 
They  vary  pathologically  according  to  the  amount  of  fibrous  stroma, 
and  clinically  according  to  the  rate  of  their  course. 

(a)  The  scirrhous  or  hard  sj>heroidal-celled  carcinomata  exhibit  a 
large  amount  of  fibrous  stroma  (Fig.   52),  which  may  be  in  such 


the  nipple  is  retracted  in  scirrhus  of  the  breast.  On  section 
ae  creaks  under  the  knife,  and  the  section  appears  concave, 
lmours  generally  grow  slowly,  so  that  the  primary  growth 
i  small,  and  in  the  extreme  form  of  atrophic  scirrhus  may 
almost  stationary  or  even  get  less  by  fatty  degeneration, 
slowness  of  development  of  the  primary  growth  does  not 
o  lymphatic  and  secondary  inf ec- 
Lymphatic  glands,  although  not 
ly  enlarged,  are  found  when  ex- 
o  be  very  hard,  shotty,  owing  to 
ion,  and  metastases  of  a  similar 
ar  develop  in  the  liver,  bones, 
d  cause  death  at  an  early  date, 
ooally,  however,  the  lymphatic 
a  and  the  development  of  metas- 
t  indefinitely  delayed.  If  they 
he  surface  they  form  a  chronic 
ith  indurated  edges  and  a  base 
sd  of  the  new  growth  covered  by 
tkm  cells,  giving  rise  to  a  few  pus  corpuscles  and  a  sanious, 
charge. 

?ke  encepkaloid,  medullary,  or  soft  epheroidal-celled  carcino- 
fig.  53)  show  a  scanty  amount  of  very  vascular  fibrous 
;  the  cells  in  the  large  alveolar  spaces  are  in  several  layers. 

margin  the  epithelial  cells  are  proliferating  rapidly  and 
Qg  into  the  surrounding  tissue,  which  disappears  before  the 
i,  whilst  there  is  no  marked  inflammatory  zone.  The  tumours 
t>  elastic,  semi-fluctuating ;  the  surface  of  a  section  appears 

or  creamy-white  blotched  with  blood;  hence  the  name 
loid,  brain-like  or  medullary,  marrow-like.  Towards  the 
the  substance   is   liable   to   fatty  degeneration,  so  that    it 


Fw  52. — Hard  spheroidal -celled 
or  scirrhous  carcinoma. 


. j   i 
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Between  the  scirrhous  or  band  variety  and  the.  eneephaloid  or  soft, 
there  is  no  hard -ami -fust  line  to  be  drawn  iu  practice,  and  the 
characters  of  individual  cases  make  it  often  impossible  to  cksaify 
the  tumour  in  one  category  or  the  other.  In  the  oue  of  the  h 
definite  instances  of  scirrhous  or  eneephaloid  cancer  are  coniuiou;  not 
so  iu  other  parts.  Even  in  the  breast  a  primary  wir 
rise  to  soft,  rapidly -growing  metastases. 

"J,  Columnar- celled  or  tubular  carcinomata. — The  epitbeliwl 
cells  are  columnar  or  cylindrical,  growing  from  columnar  epithelium, 
tubular  glands*  and  the  duels  of  nuemose  glands  (Fig,  54).    The/ 


Fio.  53.— Soft    spheroidal -eel  led    carcinoma.      Photograph   of   a    ration    through     m^ 
rapid] j-g rowing  cancer  of  the  breast.     There  in  but  little  fi broue  stroma.     The  ^t^^ 
are  swollen  from  commencing  colloid  degeneration,  some  bare  degenerate!,  ud  in  ^J 
nuclei  arc  agglomerate!.    Other  cells  show  irregular  divisions  of  nuclei,  i 
which,  have  sometimes  beeu  auppofted  to  indicate  paras 


consist  of  irregular  tubes  lined  with  columnar  epithelium.     In  the 
more  slowly  growing  there  is   a  regularly-arranged,  single  row  of 
distinctly  columnar  cells  enclosing  a  central   lumen  ;   in  the 
rapidly  growing,  several  layers  of  more  cubical,  or  almost  spher 
cell*  nearly  or  ijuite   fill   the  central  space.      Around  the  epttb 
cell*  is  an  alveolar  arrangement  of  fibrous  tissue,  which  may  tw 
small  in  amount  in  the  soft  varieties,  or  marked  in  amount  as  in  nV 
annular  carciBOm&S  of  the  intestinal  tract,  <»r  there  is  diffuse  infiltra- 
tion and  thickening,  as  in  the  wall  of  the  stomach  which   has 
compared  io  that  of  a  leathern  bottle.     Papillary  or  cauliflower-like' 
outgrowths  are  met  with  iu  the  villous  tumours  of  the  rectum  una* 
bl&dderj    i\ud  pupillary  outgrowths  into  dilated  duets  are  se» 
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*  of  the  breast.     These  growths  rapidly  brwak  down,  giving 
iges  and  a  foul  disctuu  _ 
Un   the  uhulc,  tbr  primary  growth  remains  a  local  disease  longer 
ui  the  spheroidal-ceJJcd  acinous  carcinoma,  the  lymphatic  t 
&  not  ao  soon  infected,  and  metastases  form   later,  and  are 
ttml  II    duct    mamt   of    die   breast    k  a  much 

iblc,  although  a  rarer,  growth  than  scirrhu*. 

rectum,  intestine,  and  stomach  are  also  favourable, 
""  i  bod  themselves  to  removal  in  older  patient*,  but  in 
i  forty  they  are  very  malignant.      Eitrenve 


^^J^ttlasaar-eellcd,     «w    cylindrical 
"J*l»  *  wctaon  of  nrciDoniA  of  th*  re* 


and  form  tubular 


mm 


tabular 

One  or  more  row*  erf  eoli 
surrounded  hj  an  alveolar 


slnji  marks  the  course  of  a  cancer  of  the  pancreas,     Complications 

ion    with    the    primary    growth   are    frequent — pyloric, 

itial     and  :  ruction,    ulceration,     and 

om  the  bladder  and  rectum — and  these  along  with 

^faction    ar^e    frequently    the    cause   of    death,    before    the 

jn»ptialic  glauda  are  markedly  infected  or  metastases  have  developed. 

!y  a  secondary  growth  comes  into  prominence,  whilst  the 

I  escape*  i  that  a  malignant  mass,  t&%  in  a 

rr.M-rit    the    pa  nl:  a  of  an  mtestitiaJ 

hydatid  molt  arises  in  I  from  \n\ 

i  villi,  causing  them  to  swell 
i  •mall  ehcate  coi  (issue  like 

L  2 
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a  mass  of  grapes.     The  villi  ■bow,  in  addition,  a  certain  amount  < 
proliferation.     These  ectodermal  cell-  of  tha  chorionic  and  placentid 
villi,  especially  the  cells  of  the  syncytium  in   the  neighbourhood  rf 
the  attachment  to  the   uterine  wall,  may  proliferate  and   gW* 
the  blood  spices  forming  tlirorattt,  itmidc  and  replace  the  emir- 
by  a  carcinomatous  new  growth,  and  then  extend  and  give   DM  w 
metastases* 

&  Squamous- celled  carcinomata,  especially  called  epithelio- 
mata. — Tfaeftsarsaharaotenaed  by  being  composed  of  cells  retenibllQS 
stratified  epithelium,  and  grow  from  the  skin  and  mucous  mem  I  in 
covered  by  stratified  wiuamoua  epithelium,  and  from  similar  epitl 
limn  lining  dermoid  cysts  and  other  epithelial  remnants,  and  are  \ 


Fiu,  55, — Tbe  growing  edge  of  a,  squamcm -celled  uuvinomu  (epithelioma). 
(From  Bowlby'i  Pathology.) 

especially  common  in  the  neighbourhood  of  the  junctions  of  skin  mi 
mucous  membrane,  as  the  result  of  chronic  irritation.  The  cell*  o 
the  rete  Malpighii,  especially  those  lying  between  the  papilla1,  groi 
downwards  as  flask ed-shaped  processes  into  the  underlying  conDct 
tive  tissue  {Fig.  55).  hi  chronic  irritation  the  papillae  are  ufto: 
much  elongated,  and  the  in  terpau  Alary  processes  descend  further,  bu 
there  is  no  actual  invasiou  of  the  connective  tissue.  In  yquainoui 
Celled  carcinoma  the  flask-shape  down-growths  branch  and  give  a 
isolated  clumps  and  masses  of  epithelial  cells  lying  surrounded  I) 
connective  tissue,  or  the  masses  of  epithelial  cells  follow  the  lyuiphat 
channels  and  become  moulded  into  tubular  masses.  From  the* 
other  clumps  are  given  off,  until  there  are  numerous  solid  islam 
composed  Of  squamous  epithelium  surrounded  by  connective  tU 
tbat  tu  this  town  the  alvenla  arrangement  seen  in  sphertiidaktf 
carcinoma   is  much   less  marked,     The  down-growing  columns  an 
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the  several  islands  are  surrounded  by  a  connective-tissue  stroma  at 
first  normal,  then  replaced  by  a  small-celled  infiltration,  some  cells 
consisting  of  leucocytes,  others  of  fibroblasts,  from  which  the  new 
fibrous  tissue  arises. 

Epithelial   cell-nests. — There  are  found,   both    in    the   epithelial 

down-growths   and    in    the   epithelial   islets   and   tubular    masses 

developing   beneath    the  epithelium,  collections  of   cells  arranged 

concentrically,  like  the  layers  of  an  onion,  or  like  the  balls  or  boxes, 

one  within  another,  made  by  the  Chinese.     An  excessive  formation 

of  corneous  cells  takes  place  towards  the  centre  of  a  sphere,  instead 

of  as  usual  towards  a  surface.     Thus  the  cells  nearest  the  centre 

tie  the  most  scale-like  and  compressed,  the  outer  ones  polyhedral  or 

cubical,  and  the  most  external  of  all  cylindrical,  like  the  cells  of  the 

rete  Malpighii.     The  polyhedral  or  cubical  cells  show  granules  of 

keratin  like  the  stratum  granulosum ;  the  scale-like  cells  result  from 

a  further  kerato-hyalin  change  of  the  albumen,  causing  the  cells  to 

stain  deeply  with  a  ground  stain  like  fuchsin,  whilst  the  logwood 

staining  of  the   nuclei   is  lessened.     The  centre  of  these  epithelial 

next*  or  pearls  may  come  to  consist  of  a  glistening,  concentrically 

striated,  or    homogeneous    mass,    devoid   of    nuclei,    of   a   horny 

character.      These  cell-nests,  or    horny  epithelial  pearls,  are  not, 

however,    necessarily    found    in    squamous-celled    carcinoma,    and 

8,roilar  bodies  may  be  seen  in  other  conditions,  e.g.,  in  connection 

*"h  normal  skin,  in  stratified  epithelium  of  mucous  membranes,  in 

tta  tonsils,  and  non-malignant  scars,  and  even  in  papillomas,  but  then 

^aya  in  direct  connection  with  the  surface  epithelium.     From  this 

11  follows,  that    it    is  not  essential  for   cell-nests   to  be  found  in 

apings  or   small   pieces  in  order  to  diagnose    epithelioma,  and 

Mivvrnely,  the  finding  of  a  cell-nest  does  not  prove  that  squamous- 

celltxj  carcinoma  is  developing  in  the  tissue  examined. 

l-Ji'lt*te,it„,natou*  or  pearl  tumours  are  characterised  by  glistening 
*nite  pearl-like  masses  consisting  of  epithelial  scales,  concentrically 
arranged,  and  often  containing  cholesterin,  and  are  chiefly  found  in 
wwieetion  with  the  middle  ear.  They  arise  either  out  of  stratified 
ep^hi'lial  cells,  displaced  there  during  development,  or  more  gener- 
*".v  by  an  invasion  of  the  middle  ear  from  the  auditory  meatus, 
through  a  perforation  in  the  drum,  as  a  result  of  chronic  in- 
formation. 

Besides  growing   downwards,   a    squamous-celled  carcinoma  also 

proliferates  on  the  surface  with  the  formation  of    a  papilla  ted  or 

*arty  surface  ;  or  it  may  grow  from  an  already  existing  papilloma, 

by  the  cells    of    the    latter    rapidly  proliferating    to    form  several 

layers,  and  then   growing  downwards    into    the    connective    tissue 

hen^ath.     The  surface  of  an  epithelioma  quickly  ulcerates  and  breaks 

down,  forming  an  ulcer  covered  by  granulation  tissue,  but  its  base 

and  margins  an*  composed  of  carcinoma. 

In  chronic   inflammation  of  an   epithelial  surface  there  may  be 
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sive  thickening  of  the  epithelium,  e*g*f  leueokeratosis  or 
leueoplakia  of  the  tongue,  but  all  the  obft&gQi  to*  •  time  ^<>  on 
above  the  connective  tissue,  which  is  only  infiltrated  by  lettoooytea, 
The  papilla  may  be  elongated  upwards  and  down  wards  but  the 
roimneneement  *vf  the  malignant  change  is  marked  by  the  down- 
growth  of  epithelial  columns  which  branch  in  the  subepithelial 
tissues. 

C/ tit  wit  i-mirm. — A  squatnous-celled  carcinoma  may  commence  as 
a  warty  tubercle*  which  then  become*  an  ulcer  with  raised,  everted, 
sinuous,  indurated  edges,  and  a  hard,  warty  irregular  base,  whilst 
the  tissue  around  is  more  resistant,  and  the  lymphatic  glands 
become  hard  and  enlarge.  At  another  time  it  begins  by  the 
induration  of  the  base  and  edjzes  of  a  chronic  ulcer,  which  then 
bftOQOM  everted,  and  the  discbarges  more  profuse  and  foub  A  Iffltg- 
exi  sting  crack  or  fissure,  or  the  granulations  round  the  orifice  of  an 
old -standing  sinus,  may  begin  to  friDg*td»  or  a  puckered  scar 
becomes  red,  indurated,  then  ulcerated*  Unless  an  epithelioma  is 
removed  early,  an  infection  of  the  lymphatic  glands,  corresponding 
to  the  part,  ensues,  whilst  there  is  less  tendency  than  in  spheroidal- 
eel  1  carcinoma  for  the  cells  to  be  arrested  and  form  thrombi  in  the 
lymphatics.  Indeed,  it  has  been  considered  that  there  is  a  distinct 
difference  in  this  respect,  that  the  squamous  cells  pass  like  an 
embolus  along  the  lymphatics  only  to  be  arrested  in  the  gland,  so 
that  the  part  between  the  primary  growth  and  the  enlarged  gland 
may  be  considered  to  be  Ffeae  from  disease.  The  epitheliomatous 
masses  begin  is  the  Lymphatic  glands  at  one  or  more  points,  until 
the  whole  gland  is  occupied,  and  an  extension  follows.  The  mass 
soon  softens  and  breaks  down,  probably  favoured  by  the  septic 
absorption  from  the  ulcerating  primary  growth.  Dissemination  but 
very  rarely  occurs  in  interna!  organs  or  in  the  bones,  then  only  at  a 
late  date. 

Death  usually  occurs  from  complications  connected  with  the 
primary  growth  or  the  enlarged  glands,  such  as  amentia  from 
haemorrhage,  septicaemia  from  ulceration,  or  involvement  of  nci-h 
bearing  im  portan  t  struc  tures. 

Sipiainous-celled  carcinomas  are  met  with  on  the  skin,  tip*,  mouth, 
tongue,  pharynx,  (esophagus,  anus,  cervix  uteri,  vagina,  vulva, 
penis.  An  exceedingly  slow-growing  type  of  epithelioma  occurs  on 
the  skin  of  the  scrotum,  and  one  nearly  as  slow  on  the  lip. 
Generally  they  arise  in  old  age,  and  affect  men  far  more  than 
women.  Sh-.nld  they  appear  in  pttttfig  adults,  ft^.,  on  the  tongue 
or  in  the  near  of  a  hum,  they  run  an  especially  rapid  course, 

4.  Rodent  ulcer, — This  is  an  anomalous  form  of  tumour  arising 
in  the  deeper  layer*  of  On  skin,  imperially  the  skin  of  the  face 
near  the  inner  nuithiiK  of  the  eye,  but  also  occasionally  elsewhere  on 
the  face,  scalp,  neck,  trunk,  or  limbs.  It  is  peculiar  in  its  struct ur<\ 
showing  cells   generally  resembling  those  of   the  sebaceous  glands, 
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arranged  somewhat  like  a  sq  nam  o  use  el  led  <aiviii<>iuu,  but  without  a, 
m  OTdy  showing  an  occasional,  cell-nest,  ami  continuing  to  ulcerate 
and  extend,  but  with  remarkable  slowness  spread  over  many  years. 
Moreover,  the  lymphatic  glands  remain  free,  and  there  are  no 
metastases,  even  after  years.  It  is  readily  cured  by  excision,  and, 
more  curious  still,  under  the  influence  of  light-rays  tends  to  heal  and 
disappear.  The  cells  of  which  it  is  composed  are  smaller  and  rounder 
than  those  of  sqnamous-celled  cancer;  flask-shaped,  much -branched 
processes  grow  downwards  into  the  connective  tissue  from  the  sebaceous 
i:  lauds,  and  are  surrounded  by  an  inflammatory  zone,  Cell-nests 
are  either  absent  or  ill-formed,  and  not  horny,  whilst  generally  the 
eel  I*  resemble  those  of  sebaceous  glands.      In  rarer  cases  they  appear 


MS, — Early  itage  of  rotten t  nicer  Moro  it  has  pierced  the  epidermic 
i  Prom  a  drawing  by  the  lute  IW.  Kaotlnek.) 


to  have  been  derived  from  sweat-glands,  or  from  the  deeper  layers 
of  the  stratified  epithelium  of  the  skin  or  the  hair-follicles;  but  ii  is 
doubtful  whether  such  growths  are  not  really  epitheliomas.  The 
growth  is  at  first  covered  by  normal  skin,  beneath  which  it  feels 
like  a  nodule,  and  it  may  thus  remain  stationary  for  a  long  while; 
then  ulceration  commences.  There  is  a  single  ulcer  with  e 
sinuous  and  a  little  raised,  yet  not  markedly  indurated  or  everted  ; 
the  hose  is  slightly  depressed,  glazed,  void  of  granulations,  of  a  pale 
colour.  When  small,  the  ulcer  is  covered  by  a  scab,  detached  at 
intervals.  The  skin  around  is  healthy.  Some  attempt  at  spontaneous 
cicatrisation  often  appears  or  follows  scraping,  and  this  scarring 
is  rendered  definite  by  the  light-treatment.  If  not  so  treated,  and 
not  excised,  extension  goes  slowly  on  during  years,  to  muscle  and 
bone,  which  are  eroded  and  destroyed.     The  eye,  the  skull,  the  face, 


152    GENERAL   PATHOLOGY   OF  SUEGICAL  DISEASES. 

are  perforated,  and  the  brain  exposed,  leaving  a  large  chasm.     Heath 
occurs  from  septic  exhaustion,  haemorrhages,  meningitis. 

Diatjnon*. — Rodent  ulcor  is  usually  recognised  by  its  occurrence 
on  the  face,  just  below  the  inner  can  thus,  in  an  old  persou.  Less 
often  it  is  Been  elsewhere  on  the  face,  rarely  in  other  parts,  the  scalp, 
arms,  breast,  and  in  young  patients.  Then  its  slow  development 
and  clinical  characters,  also  the  microscopic  examination  of  a  piece 
removed  aids  in  diagnosis.  The  light-treatment  causes  rapid  and 
permanent  scarring  in  a  true  rodent  ulcer,  whilst  a  chronic  epithelioma 
becomes  more  vascular,  fun  gates  and  grows  more  quickly. 

Treatment  of  carcinoma. — In  the  absence  of  any  exact  know* 
ledge  as  to  the  origin  of  cancer,  or  of  any  mean*  of  arresting  its  develop- 
ment, &cmon  remains  the  one  method  for  obtaining  a  cure,  in  spite 
of  the  deformities  occasioned  thereby.  Only  in  the  ease  of  rodent 
ulcer  has  the  light  treatment  been  successful,  yet  this  is  of  great 
importance  as  showing  the  possibility  of  an  inflammatory  sclerosis 
overcoming  epithelial  cells.  Unfortunately,  it  is  notorious  that 
inflammation  usually  excites  malignant  epithelial  cells  to  more 
rapid  development,  and  that  the  reduction  of  inflammatory  cora- 
pllOiiiOOi   is  the  most   important  of  merely  palliative  measures. 

Tu  rur<\  the  >/rowtA  mu*t  he  removed  *tt  thr  rarhctt  f*ot$\hle 
mommij  as  soon  as  the  diagnosis  can  be  made*  This  is  often  completed 
or  confirmed  by  the  microscopic  examination  of  a  piece  of  the  growth 
removed  as  a  preliminary,  or  as  an  introduction  to  the  operation 
itself,  a  section  being  rapidly  examined,  whilst  the  surgeon  waits, 
The  complete  removal  of  the  primary  growth  is  required,  the  real 
margin  of  which  must  be  assumed  to  extend  at  least  for  a  quarter 
to  one-third  of  an  inch,  or  more,  into  the  surrounding  tissues,  beyond 
the  apparent  margin.  Hence  the  knife  must  skirt  the  growth  at 
least  half  an  inch,  and  in  very  malignant  cases  further  still,  outside 
the  apparent  margin.      If  not,  growth  will  recur  in  the  scar, 

i icnenilly  excision  should  \m  done  with  the  knife,  aided  sometimes 
mt  very  rarely  by  the  cautery.  Neither  blunt  methods, 
nor  the  eerascur,  nor  any  method  involving  tearing  should  ever  be 
empl<>\  >  t  M>n«>vcr\  it  is  necessary  to  excise  not  only  the  lymphatic 
glands  corresponding  to  the  affected  area  but  also  the  lymph 
running  between  the  primary  growth  and  the  glands.  Particularly  is 
this  the  caae  in  apheroidabeelled  carcinoma.  The  chief  example  of 
this  is  that  of  mammary  cancer.  It  is  not  necessary  for  any  dim 
tfart  glands  to  be  observed  clinically,  although  infiltration  will 
be  generally  met  with  upon  a  thorough  microscopical  examination. 
Perhaps  in  the  ease  of  sou  anion  seel  led  and  columnar-celled  earci- 
UDBH,  it  may  bi  sufficient  in  very  early  cases  to  remove  the  primary 
growth  very  widely  ;  in  the  later  and  more  malignaut  cases,  also  the 
correspond i ui;  lymphatic  glands  whenever  this  is  praeti cable,  as  in 
the  ease  of  the  tongue.  It  h.ia  been  conjectured  that  such  cancers 
are* not  so  likely  to   form   malignant  thrombi   in  the  lymphatics,  as 
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in  the  ease  of  spheroidal-celled  canoers,  ro  that  perhaps  the  tissue 
enclosing  the  lymphatics  intervening  hctuvvri  the  primary  growth 
and  the  lymphatic  glands  may  be  spared. 

When  the  growth  reappears  within  a  year  or  SO  (rf  the  npcnitiou, 
it  must  lie  concluded  that  some  of  the  disease  was  left  behind,  either 
Bike  primary  growth  or  the  lymphatic  glands  not  having  been  removed 
widely  enough.  Recurrence  of  a  growth  in  the  scar  at  a  much  later 
date,  many  years,  even  as  many  as  thirty  years,  after  the  primary 
excision  is  difficult  to  explain,  except  on  the  assumption  that  it  is 
a  fresh  appearance  of  carcinoma,  from  a  renewed  activity  of  the 
causes  which  produced  it  in  the  first  instance,  favoured  by  the 
presence  of  the  scar.  Such  an  occurrence  cannot  be  prevented  by 
any  excision,  however  wide. 

<  knerally  speaking,  a  patient  is  benefited  only  when  the  disease 
can  be  completely  removed,  the  primary  growth  and  its  extension 
to  the  lymphatic  glands,  so  that  at  the  worst  the  patient  will  be 
relieved  for  a  year  or  more.  An  incomplete  removal  rarely  benefits 
him,  and  often  increases  his  sufferings. 

hi  doubtful  cases  the  operation  should  he  begun  with  caution  in 
order  to  explore  the  extent  of  the  di&easei  The  surgeon  must  decide 
that  removal  cannot  be  done  before  dangerous  hemorrhage  or  shock 
baa  been  occasioned,  or  structures  interfered  with  not  hitherto 
involved  in  the  disease. 

P*iffitth'r*  treatment  of  cancer  where  the  growth  fan  not  he  compUttly 
"/♦ — The  excision  of  a  fungating  mass  is  rarely  of  benefit,  for 
the  wound  left  is  infiltrated  by  cancer.  Kenerally  it  is  boat  to  try 
to  render  the  fungating  growth  less  foul  \  only  when,  as  in  the  case 
of  the  tongue,  cervix  uteri,  etc.,  the  primary  growth  is  limited, 
mobile,  and  surrounded  by  fairly  healthy  Urn  i<  ,  ED .iy  its  removal 
occasionally  be  undertaken. 

The  same  remark  applies  to  lymphatic  glands ;  but  if  these  have 
become  infected  by  suppuration  and  are  breaking  down,  the  septic 
absorption  may  be  rendered  less  by  incising  or  partly  removing  these 
mameR  and  treating  the  cavities  as  foul  abscesses. 

^►ecial  symptoms  caused  by  the  primary  growth  when  it  involves 
some  important  structure  call  for  relief  by  operation,  gastrostomy  for 
(esophageal  cancer,  tracheotomy  for  laryngeal  obstruction,  colostomy 
(colotomy)  for  intestinal  obstruction*  drainage  of  the  bladder,  etc. 
Vet  these  are  operations  not  to  be  systematically  used,  but  only  when 
the  patient*  life  will  otherwise  be  materially  shortened  and  rend  end 
more  miserable. 

The  great  palliative  measure  is  the  prevention  or  limitation  of  septic 
iiiations  by  which  pain  is  indefinitely  increased,  the  discharges 
rendered  foul,  breaking  down  of  the  growth  and  hemorrhages 
favoured,  and  the  cancerous  cachexia  and  final  exhaustion  of  the 
patient  much  hastened  by  septic  absorption.  This  consists  in  the 
fine  U*e  of  suitable  antiseptics  for  foul  ulceration  and  suppuration. 
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The  great  medicinal  remedies  arc  opium  and  morphine,  which,  when 
the  disease  is  obviously  running  a  fatal  course,  may  he  gradually 
and  indefinitely  increased,  so  long  as  no  bad  symptoms  arise.  In 
addition,  iodide  of  potassium  will  often  give  relief  for  a  time  by 
diminishing  congestion.  Acute  crises  of  pain  and  nervous  excite- 
ment may  subside  after  i  dose  of  phenacetiu,  combined  or  not  with 
cafFein. 

Ff>(  topical  spptuxtiton*!  besides  the  antiseptic  measures*  iodoform, 
or  orthoform  in  powder,  opium  combined  with  stramonium,  or 
oonium  in  ointment,  or  belladonna  may  prove  satisfactory.  Vomiting 
in  abdominal  cancer  may  be  relieved  by  temporary  rectal  feeding,  by 
inject  ions  of  morphine  and  a  tropin,  by  lozenges  of  morphine  or 
on,  also  by  oxalate  of  cerium. 

(  'aunties  should  be  discarded.  If  it  is  wished  to  get  rid  of  a 
f ungating  mass,  this  should  be  done  by  the  actual  cautery  under  an 
an  i  est  he  tie,  followed  by  opiates. 

Thtfr*yitlin  has  been  administered  and  a  check  or  temporary  arrest 
in  the  growth  reported.  Short  of  causing  thyroidism  it  does  no  harm, 
and  should  not  l*e  pushed  beyond. 

ftifitttnif  Q&ph&rectomy  has  sometimes  been  followed  by  a  oof i ru- 
ing, partial  disappearance,  or  even  an  arrest  of  the  growth  for  six 
months  or  longer,  in  BUfWi  of  recurrent  mammary  cancer,  and  in 
that  disease  only.  It  is  purely  an  empirical  measure,  no  theory 
explaining  it  Those  who  have  lost  their  ovaries  appear  just  as  ready 
subject*  tot  e;tuecrt  and  the  operation  has  been  quite,  if  not  more 
Bflftfa]  in  patients  already  past  the  elima<  Uric,  Some  of  the 
oases  may  have  been  instances  of  the  occasional  anomalous  course  of 
malignant  disease  (p.  144).  Yet  no  particular  harm  seems  to 
follow  the  operation  when  properly  done,  and  it  may  well  be  tried 
if  the  patient  wishes  it.  Hut  the  operation  is  of  no  value  in  any 
other  than  mammary  carcinoma,  and  experiments  on  these  lines, 
snch  as  castration  in  men,  may  be  emphatically  condemned. 

Coht/s  thai  rontains  toxins  derived  from  the  streptococcus  of 
erysipelas  mixed  with  those  of  the  bacillus  prodigiosus,  and  has  been 
mto  and  around  inoperable  sarcomas.  It  is  an  experiment 
not  free  from  the  danger  of  severe  or  even  fatal  septic  intoxication. 
In  some  15  per  cent,  of  cases,  especially  inoperable  cases  of  spindle- 
celled  sarcoma,  fatty  degeneration  and  permanent  shrinkage  or 
sloughing  has  been  reported, 

Oa&oer  oztmota  of  various  kinds  have  been  tried.  'Hie  raiict-nm 
of  Adamkiewicz  is  an  aqueous  solution  of  citrate  ol  neurm,  which, 
when  injected  into  or  around  the  growth,  causes  great  ptin,  without 
in  most  eases  any  benefit. 

Light  titnf  rUrtriral  treatment  are  now  being  much  used. 

Etrrtroiyxiit  hits  not  hitherto  bad  any  success,  except  in  Apostolus 
ment  r *f  fibroids.  Klectrteal  current*  of  high  tension  and 
frequency  are    under    trial. 
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The  Jt"  rttt/H  have  been  decidedly  successful  in  the  treatment  of 
rodent  ulcer-  fn  most  other  superficial  coses,  primary  epithelioma 
of  the  skin  <>r  recurrence  in  the  sear  of  the  breast,  no  good  is  done 
hv  the  application.  Vet  improvement  has  been  reported  in  the 
practice  of  some;  bo  that  it  may  be  tried,  being  stopped  should  the 
rate  uf  growth  seem  to  increase.  A*  to  the?  use  of  tho  x  rays  for 
deep-neated  cancer,  no  luooeas  appears  to  have  been  obtained, 

7'/ir  tfjpuen  light  does  n<>t  appear  to  be  awre  effieaekoe  than  the 
va\ 


[  C. )  Teratoid  Tumour  §  composed  of  both  Connective  Tissue 
and  Epithelial  Elements. 

Teratomata. — Under  the  title  of  trraftauas  or  teratoid  tumour* 
are  placed  rare  forms  of  \m\\  growth,  oompoeed  of  various  tissues, 
both  connective  tissue  and  epithelial,  as  if  derived  from  nil  thnr 
ra  of  the  embryo;  of  tissues  miaplaoed  (heterotopic^  oar  untimely 
rochronit),  as  regards  the  period  of  development;  of  tissue 
similar  to  bone,  bair,  teeth,  or  that  ■  i-f  a  dermoid  eystj  tun. 
both  solid  and  cystic:  <>l'  n  mi\ed  structure*  similar  to  that  described 
trader  Endothelioma  ;  or,  finally,  various  portions  of  the  viscera,  etc*, 
uf  a  suppressed  Foetus  or  rudimentary  twin. 

The  misplacement  of  cells,  a  heterotopia  or  development  of  tissue 
nun!  to  the  part,  may  be  explained  as  follows: — 

(o)  A  cell  or  group  of  cells  renin  ins  undifferentiated,  retaining  the 
property  of  forming  both  epithelial  and  connective-tissue  dements. 
Such  cell  or  cells  may  then  go  on  to  form  si  mixed  solid  or  cystic 
tumour,  a  rudimentary  or  considerably  developed  monster 

(//)    Embryonic   Cells   belonging   to   another   part   are    a  I    iui    i 
period   included,  rw..  cells  of  the  epidermis,  in  the  skim  so  as  to 
farm  a  simple  dermoid  cyst,  but  this  i*  insufficient  to  explain  the 
explicated  dermoid   cysts  of  the  ovary, 

i  later  stage  tissue  may  be  displaced,  &£„,  when  a  meningo- 
cele recedes  and  draws  fat  and  muscle  into  the  spinal  canal. 

Teratomata,  complicated  solid  and  cystic  tumours,  are  most 
common   in  connection  with   the  ovary,  in   the  testis,  in  the 

region    in  connection,    it     is   presumed,    with    the    canalis 
neUPO-euterious,  also  at  the  upper  end  of  the  alimentary  canal  about 
the  hypophysis,  causing  polypoid  tumours  in  the  naso-pharynx.     To 
ehsfl  also  belong    some    abdominal    tumours,   kidney   turn 

eoi >cted  with  the  Wolffian  body  and  ducts,  and  mediastinal  tumours 

ected  with  the  thymus. 
The  ovary  may  he  occupied  by  a  dermoid  cyst  (see  Ovary))  the 
wall  of  which  is  comparatively  simple  m  structure,  viz.,  composed  of 
stratified  epithelium  aud  dermis,  with  aehaeeotu  glands,  batr-follioles, 

mbeut&li is  fal  and  sweat-glands.      But  at  points  in  its  wall 

also  be  fouud  ad  tubes  lined  with  ciliated  epithelium. 
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columnar  epithelium,  thyroid  gland  tissues  (hypoderm),  bone  and 
cartilage,  muscle,  even  heart  muscle  (mesoderm),  teeth,  brain  material, 
nerves,  ganglion  cells,  mucous  glands,  choroidal  pigment  (epiderm). 
Mixed  with  this  may  be  carcinomatous  btftffue,  ;<ntn>ns  or  epithelio 
matous,  or  sarcomatous  tissue,  with  myxomatous  defeneration  of 
epithelial  tissues  to  form  cysts.  Uarer  still,  these  timam,  more 
confusingly  mingled,  may  compose  a  solid  tumour  of  the  ovary,  as  if 
an  ovum  hid  developed,  but  in  the  utmost  disorder,  so  that  the  tuniour 
has  been  called  an  fmhryoma.  Some  see  in  this  parthenogenesis, 
the  development  of  an  unfertilised  ovum,  others  a  fertilised  polar 
body,  others  an  irregular  segmentation  of  an  ovum,  one  half  a 
perfect  blast  omcro,  the  other  imperfect  or  imperfectly  fertilised,  yet 
capable  of  further  irregular  segmentation, 

Teratotuata  of  the  testis  arc  rarely  of  the  complicated  character 
mentioned  above,  but  have  been  called  rnultiloeular  cystic  tumour, 
cystic  adenoma,  chondro-adenonia*  chondrosarcoma,  adeno-myo-sar- 
coma,  or  Stmpry  cystic  sarcoma  or  cystic  carcinoma.  Some  of  these 
tumours  may  be  referred  to  the  cndothelioniata,  others  may  be 
looked  upon  as  new  growths  connected  with  the  remains  of  the 
Wolffian  liody. 

A  more  or  less  developed  included  foetus  may  form  an  abdominal 
tumour,  partly  protrude  from  the  abdominal  or  thoracic  wall,  or  be 
loosely  attached.  Twins  are  lw>rn  partly  joined,  and  surgeons  have 
been  asked  to  divide  them,  when  it  may  be  found  that  the  pleural 
or  peritoneal  cavities;  the  livers,  the  intestinal  or  urinary  tyitomfl, 
are  united. 

CYSTS, 

A  cyst  is  a  sac  containing  fluid,  or  semi-fluid,  gelatinous  or 
inspissated  material  Under  this  term,  cyst  or  cystic,  are  collected 
for  practical  purposes  a  number  of  conditions  which  defy  patho- 
tl  classification,  having  this  in  common^  that  one  or  more 
cavities  exist  But  the  walls  of  cysts  are  of  very  various  structure, 
the  contained  fluids  are  totally  different  in  com  position.  Many  cysts 
are  not  tumours  at  all,  except  in  the  loose  sense  of  a  swelling,  but 
collections  of  fluid  in  cavities  due  to  inflammatory  causes.  Some 
cysts  are  merely  degenerating  tumours,  others  tumours  of  new 
formation. 

Cystic  d?$m*raUvn  is  mainly  myxomatous  01  ■  o]h>i<l,  preceded  by 
dropsical  or  oedematous  swelling  of  cells  and  by  fatty  degener.ttii.ii 
of  connective  tissue.  Dropsical  or  onleumtous  swelling  of  cells  is  a 
change  in  the  protoplasm  by  which  serum  is  taken  in.  It  occurs  in 
inflammation,  and  i^  INO  in  both  epithelial  and  connective-tissue 
cells,  also  in  new  growths  such  as  carcinomas,  the  cell  protoplasm 
and  nucleus  being  distended  by  HMWfltt^  jg  1  preliminary  to  the 
destruction  of  the  cell.  The  microscopic  appearances  so  produced 
form  pitfalls  for  the  unwary*      Fatty  degeneration  makes  tough  and 
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resistant  connective-tissue  cells  yield  owing  to  the  distension  ol  the 
cells  uith  fat  globules  and  results  from  diminution  of  tlio  blood 
supply.  The  fat  globules  may  collect  as  in  dermoid  cysts,  or 
crystal  I i*r  into  needles  and  cholesterin  plate*.  Rupture  of  blood* 
vessels  ru«J   blood  extravasation  readily  occur. 

Mynmtuitouit  degeneration* — Under  normal  conditions  mucus  is 
formed  by  the  goblet  cells  of  mucous  membranes,  and  from  the 
protoplasm  of  cells  in  mucous  glands,  with  or  without  destruction 
of  the  cells,  and  by  connective-tissue  endothelial  cells  in  the 
-vial  membrane  of  joints,  tendon  sheaths,  and  bursa:.  The 
jelly-like  portion  of  the  umbilical  cord 

I  the  vitreous  humour  constat  of 
mucus.  The  substance,  mucin,  con- 
tains nitrogen  and  sulphur,  also  a 
►  hydrate  forming  au  animal  gum. 
Nucleoli  bunion  has  similar  physical 
properties,  being  sticky  and  semi-fluid. 
It  is  obtained  from  cells  largely  con- 
sisting of  nuclei*  and  is  characterised 
by  the  amount  of  phosphorus  it  con- 
tains. In  mucous  catarrh  there  is  an 
Increased  secretion  of  mucus  with  a 
myxomatous  change  in  the  pus  DoQ& 
Epithelial  cells  in  new  growths,  audi 
as  adenomata  of  the  breast,  ovarian 
tumours,  and  intestinal  careinouiata, 
readily  undergo  a  myxomatous  dc 
generation,  So  also  do  the  connec- 
tive tissues,  bone,  cartilage,  inflam- 
matory growths,  such  as  syphilitic 
guminata,  and  sarcomata,  By  this 
means  a  fluid  collects  containing 
mucin   or  allied   substances,   pseudo- 

tuuein,  with  great  liability  to  the  giving  way  of  blood-vessels  and 
extravasation. 

I/t/aitn  and  col  taut  degeneration,* — The  secretion  of  the  thyroid 
gland  is  characterised  by  the  formation  of  a  hyalin,  semb translucent, 
jelly-like  substance  containing  brownish  granules.  It  is  au  albuminous 
IhwIv,  peculiar  in  containing  iodine,  A  similar  substance  forms  and 
dilates  the  glandular  alveoli  of  new  growths.  As  a  further  stage 
the  epithelial  cells  become  partly  colloidal,  partly  destroyed  in  the 
process.  Colloid  substances  may  he  seen  distending  the  tubules 
of  (he  pituitary  body,  kidney,  parovarium,  and  prostate,  and  between 
tubular  strands  of  the  tumours  described  as  endotheliomata. 
In  carcmumiita  of  the  stomach,  breast,  etc.,  the  colloid  material 
gives  chemical  reactions  resembling  in  some  cases  those  of  mucin, 
iier  cases  those  of  amyloid  substance,  staining  brown  with  iodine. 


Pj«j.  57.  —A  subaeeou*  cyat  divided 
into  halves,  and  one  half  emptied 
of  its  contents.  It  is  surrounded 
by  a  distinct  cajwule,  and  is 
situated  in  the  skin  proper  HUper- 
iiciul  to  thu  puukulus  adiposus. 
I  St,  lfaiTthiiloaiewv  Hospital 
Museum*  No.  3tfo"4  *,) 
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Hyaliu  .  han^es  in  the  corneous  layers  and  epithelial  celbnests  pro- 
duce keratin,  a  substance  staining  deeph   with  eanniii  and  fuchsim 

I ,  Cysts  formed  by  distension  of  normally -existing  cavities 
or  spaces. — These  are  lined  by  epithelium  or  endothelium,  which 
may  degenerate,  and  their  wail  is  composed  uf  the  ooadem&tHm  of 
inflammatory  fibrous  tissue  (Fig*  57),  They  have  a  more  or  leas 
apheHcsJ  outline,  are  circumscribed  and  dl  Hoed  from  the  surrounding 
tissues,  from  which  they  generally  are  separable  with  ease.  They 
cause  symptoms  by  the  pressure  they  exert  on  surrounding  stun 
tares,  or  burst  and  discharge  their  contents  on  a  cutaneous,  unicorn*, 
or  serous  surface  witbont  or  after  previous  suppuration,  or  shrink 
and  the  wall  undergoes  fatty  or  fibrous  degeneration  and  calcification. 


Fiti.  58  — Lubittl  obstruction  oyat.     rhotogrnpli  of  a  action  through  a  cyst  removed 

ff^itti  tbc  innei  aurtWfj  ^f  tJie  liii.     fkt  wpitiotl  wall   U  the  cyat  II  formed   by 

Icrruia.     The  contents  were  partly  fluid,   partly  granular  debdl.     Below  ire 

two  tlucta  joining  one  auotber  to  form  (he  wain  diet,  wbieb  became  obstructed  *t 

U*  mouth. 

(mi  m   cydCi   form    in    glandular  organs  or  tubes  when   the 

main  duct  or  some  of  the  secondary  ducts  become  blocked  {Fig,  58). 
Tliis  may  be  due  to  inspiration  of  the  secretion,  to  a  concretion  or 
calculus,  to  inflammation  or  stricture  of  the  wall  of  the  duct,  to 
external  pressure  mi  the  duct,  to  a  foreign  body  impacted  in  Of 
pressing  on  the  duct,  Instances  of  retention  cysts  are  :  in  the 
salivary  glands  forming  a  ranula,  in  the  mammary  gland  a  galacb 
in  the  bile  duel  distension  of  the  gall-bladder,  also  a  pancreatic  cyst, 
the  ureter  blocked  causing  hydronephrosis,  encysted  hydrocele  of  the 
testis  a  labial  cyst  from  obstruction  of  the  duct  of  Itarthohn's  gland, 

Sebaceous  OJBtfl  in    the  skin    MT€    ftOOti i  j    olid    BBIli]   BMOOUl   <'_vsts 

arise   0Q    tlu>   lip  and    in    the   nmuih.      Mucous  canals   may   become 
obstructed  and   for  t  U    th«    fallopian   tubes  when   closed  at 

each  t\u\,   th.    appendix    whin   *hnt  olf   by  in  tl  nun  rat  ion    from    its 
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ti   with  the  etecum.     Mucus  collects  in  eavitir*  by  closure 
lie  orifices,  forming   mucoceles,  e.g.t  in   the  maxillary  antrum, 
frontal  sinus,  lachrymal  sac  and  mastoid  cells, 

[f*)  Exudation  cyti*, — An  excessive  secretion  or  a  pathological 
exudation  distends  cavities  which  have  no  excretory  duct*  Bursa? 
become  distended,  ganglia  arise  by  a  portion  of  a  tendon  sheath 
being  shut  off  hy  inflammation  and  distended  with  fluid, 

{r)  Extra  vamt  km  cptii  are  due  to  extra  vacation  of  fluids,  blood, 

kale,  urine,  or  chyle,  into  a  closed  cavity,  such  as  the  tuirieu  vaginalis, 

to  form  a  htemotoeele,  into  the  meninges  or  into  portions  of  the 

pleura  or  peritoneum,  where  the  fluid  becomes  enclosed  or  encysted 

ihunmatory  exudation. 

(./)  Lymph  ami  chyle  cyst*, — Either  as  the  result  of  obstruction, 
from  an  unknown  cause  in  this  country,  or  in  consequence  of  in  fee 
tioi/  in  the  tropics  by  tiliaria  sanguinis  hujumis,  the  thoracic  duet, 
or  some  of  the  lac  teals,  or  one  or  more  of  the  lymphatics  in  a  limb 
may  baeome  obstructed  and  give  rise  to  a  single  or  multilobular  cyst 
containing  lymph  or  chyle,  or  the  contents  may  escape  on  the  surface 
(lyrnphorrhu'a),  or  into  a  serous  cavity  (chylous  hydrocele),  or  into 
the  urinary  tract  (chyhiria). 

Congenital  cysts. — A  fuctal  structure,  whether  gland  or 
duet,  which  has  not  been  obliterated  may  become  distended  by 
fluid,  or  it*  cells  nm\  undergo  cystic  degeneration,  or  epidermal  or 
endoderuml  remnants  may  be  displaced,  or  a  normal  structure  may 
be  ill -developed,  *-.#♦,  ducts  imperfectly  connected  with  alveoli  or 
lymphatic  spaces  not  communicating  freely  frith  lymphatic  trunks, 
Ihe  contents  of  the  ce re bro- spinal  canal  imperfectly  unclosed, 
malting  haloceles  or  meningoceles,     The  remnant  of  the 

Mullerian  duet  tonus  an  encysted  hydrocele  from  the  hydatid  of 
Morgagni,  or  a  cyst  originates  from  the  uterus  masculinus  behind  the 
bladder ;  the  remains  of  the  Wolffian  body  in  the  pirovariuni  or  the 
duets  of  Qeertner,  give  rise  to  cysts  lined  with  ciliated  epithelium. 
-  lined  with  columnar  ciliated  epithelium  are  found  in  connec- 
tion with  the  t  hyoglossal  tract,  the  trachea,  larynx,  and  msophagus. 
The  uraehus  and  Meckel's  diverticulum,  when  persisting  and  being 
shut  off  from  their  junction  with  the  bladder  or  intestine,  become 
dilated.  Hydroceles  arise  in  the  unobliterated  funicular  portion  of 
the  tunica  vaginalis,  forming  the  encysted  hydrocele  of  the  spermatic 
cord  in  the  male,  and  that  of  the  canal  of  Nuck  in  the  female. 

A    dilatation    of  ]ymphntii  m  the  neck,  axilla,  loin  or  groin 

gives  rise  to  congenital  cystic  lymphangiomas,  or  hygromas.  Between 
the  cysts  is  intra-cystic  fibrous  tissue,  or  lympbadonoid,  fatty  or 
me  void  tissue, 

Zhnndufr  are  the  most  striking  of  the  congenital  cysts.    They  occur 
klttl*  or  in  combination  with  other  fcetal  remnanta,  or  as  part  of  a 
•  >rna. 

lh>  th*    rimpler  kind  have  a  wall  composed  of  the 
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structures  forming  the  akin  and  its  appendages,  viz,,,  stratified 
squamous epithelium,  dermis,  hair-follicles  with  hair,  sebaceous  glands 
actively  secreting  their  con  touts,  also  subcutaneous  fat  and  sweat- 
Is  ( Kig.  50).  They  are  commonly  met  with  :— (a)  in  the  skin  of 
the  sculp,  or  {&)  attached  bo  the  periosteum  and  quite  separate  frnm 
the  skin,  above  the  outer  angle  of  the  t»rhit,  (>)  in  the  middle  line 
of  the  floor  of  the  mouth,  below  the  tongue,  (rf)  in  the  lines  of  the 
embryonic  fissures  in  the  neck,  (*)  in  connection  with  the  thymus, 
(/)  in  connection  with  the  ovary  in  the  female,  and  (*/)  between 
the  biadder  and  rectum  in  the  male.      The  more  cmiiplu'afaf  dermoid 


F«K  59.  —Wall  of  a  dermoid  cy§t,  Pliul 
of  iin  rn-uri.'m  dermoid  cyst.  Str.u  iliv 
beneath  in  the  dermic  are  lobule*  of  « 
out  across  in  various  directions,  and  U 


ph  through  a  papilla  on  the  tunic  VtH 
umious  epithelium  cover*  tlie  surface, 
dm  glands,  and  boluw  %h\*  Xudt-UA Ikies 


cy»U  which  merge  into  the  teratomas  are  especially  those  connected 
with  the  ovary,  with  the  base  of  the  skull  around  the  hypophysis 
protruding  into  the  naso-pharyux  as  hairy  polypi,  and  with  the 
spinal  column.  The  dermoid  cysts  of  the  scalp  are  commonly  called 
wtn*t  also  athcroiMitous  epxls,  from  their  porridge-like  contents. 
They  were  formerly  confused  with  the  sebaceous  cysts  due  to 
obstruction. 

The  material  contained  in  these  cysts  is  secreted  by  the  sebaceous 
glands,  and  has  a  characteristic  odour.  It  is  greyish,  porridge- like 
when  stearin  prevail*  in  the  composition  of  the  fat,  or  is  a  fluid  yellow 
oil  at  the  temperature  of  tufl  tody  when  olein  is  in  excess,  and  this 
latter  is  especially  found  in  ovarian  dermoids,  and  in  those  bet u ecu 
the  bladder  and  rectum  of  the  made.     The  oil  sets  on  cooling.     Hair 
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be  absent,  or  if  present,  downy  like  that  of  the  fcetus ;  one 

hair  may  be  coiled  up,  a  bunch  of  hairs  may  project  from  a 

prominence  into  the  cyst,  or  a  mass  of  hairs  may  be  rolled  up  into  a 

ludL     The  cyst  may  buret*  ami  the  hairs  appear  on  the  au r face,  *.</,, 

ot  the  bladder,  or  n&so- pharynx. 

Dermoid  cysts  may  be  noti.il  i  in  mediately  after  birth,  especially  OH 
the  forehead,  but  are  remarkable  in  often  remaining  dormant 
until  quite  late  in  life.  Sometimes  they  have  been  found  under  the 
tongue,  quite  small  at  birth*  and  have  remained  stationary  until 
on  the  scalp  they  may  not  he  perceptible  until  even  late 
in  life,  and  then  may  keep  on  appearing.  They  occur  in  both 
sod  women,  but  especially  in  several  females  of  the  same  family. 
In  the  ovary  dermoids  form  abdominal  tumours,  appearing  in 
children,  but  generally  not  until  long  after  puberty.  They  tend  to 
be  multiple  cm  the  scalp,  and  are  often  bilateral  in  the  case  of  the 
ovary. 

Dermoid  cysts  continue  to  grow  and  exercise  pressure  in  tho 
abdomen;  under  the  tongue  they  hinder  swallowing,  and  in  the 
neck  or  anterior  mediastinum  impede  respiration.  They  may  burst 
On  the  skin,  and  form  a  fungous  tumour,  or  the  secretion  may 
become  inspissated  and  develop  a  born,  or  the  cyst  may  give  rise 
to  a  malignant  ulcer.  They  may  burst  into  the  urinary  or  intestinal 
tract,  and  hair  or  oil  be  passed,  A  cyst  of  the  ovary  may  rupture, 
and  a  secondary  growth  of  scattered  dermoids  follow  in  the  peri  toned 
cavity.  *S|iiamous-cell  carcinoma  often  supervenes  in  the  cyst  wall, 
especially  when  the  cyst  is  in  the  ovary. 

3.  Cysts  of  new  formation. —(a)  BpithMrf  kn$  4am  tat  tan  ajvta  — 
A  fragment  of  epithelium,  also  of  skin  including  a  hair-follicle,  inn\ 
be  carried  through  a  puncture,  into  the  sub-  ntuneous  tissue  of  a 
Soger  or  elsewhere,  or  into  the  anterior  chamber  of  the  eyeball. 
The  epithelium  may  afterwards  grow  to  form  a  cyst,  A  small  pain- 
less tumour  may  then  appear  beneath  the  scar  on  the  finger  containing 
epithelial  debris  ;  or  a  hair  may  grow  after  its  implantation  upon  the 
iris  into  the  anterior  chamber. 

(0)  Inflammatory  serous  cysts  arise  by  inflammatory  exudation 
into  coiiuectivc-t issue  spaces.  The  inflammation  may  be  set  up  by 
pressure  over  a  bony  prominence,  and  a  so-called  advmtitiott* 
a  develop,  A  foreign  body,  such  as  a  bullet  <>r  needle,  when 
the  source  of  the  irritation  may  be  closely  cucapsulcd  by  fibrous 
tissue,  or  it  may  lie  free,  surrounded  by  fluid  distending  the  capsule* 

(r)   Blaod-egiti  or  katmaUmiata, — A  blood-cyst  may  arise  by  the 

ion  of  a  varicose  vein  in  the  thigh  or  neck,  the  communication  with 

.ein  either  being  abut  off  or  persisting,  or  it  may  arise  by  extrn- 

I  ion  of  blood,  around  which  inflammation  ^oes  on  to  form  a  fibrous 

capsule;  meanwhile   the  serum   maybe  absorbed  leaving  tin-  dried 

blood-clot,  or  the  blood-clot  may  disappear  except  for  hiematoidin 

da  whilst  the  serous  contents  remain.     If   near  the  surface, 

w.  u 


_ 
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Fin.  fin— Jjin^mmH  of  an  echinocoeciis  cycle,  inmafpcl  after  Loukart,   I 

Lemlon,  I.  The  tape-worm,  about  6  it. id,  in  length,  upbearing  like  chalk- white 
dots  in  the  dflfldttftn  of  rhc  dcg<  *J.  An  ovum,  a  l^nit  On)  nnn.  in  diameter, 
indistinctly  shewing  the  frix-hroked  embryo*  2*x*  The  aix-hooked  embryo  free 
fruiD  it*  shell.  9,  An  hydatid  cy*t  differentiated  into  an  miter  laminated  layer 
uurroundiag  giatiulnr  parenchjinav  4.  The  acephafoeyiit  stage,  An  out.  t  iiii 
laminated  layer  and  an  inner  parenchymatous  layer  of  cell*  and  granule*,  botfc 
■  - •  - r i  v  i-.  >:l  .j,  >ne  losing  fluid.  Around  the  panuutie  eyat  a  capsule  of  fibrous  tissue 
with  blood  -vesse  l»  composing  the  mi  venditions  cyst  forma.  5.  Rroed  en  pa  u  lea 
commencing  lo  form  iu  the  inner  layer  when  the  cyst  has  reached  to  about  the  sue 
of  a  walnut,  ti  A  brood  cai«ule  showing  the  development  in  it  from  a  muss  of 
coarsely  granular  prutuplaam  of  ft  soolex  or  tape-worm  head,  7.  Kfcnghftlf  aytfto 
forming  from  the  granular  protoplasm  of  the  inner  Layer,  and  coming  to  NMttM 
the  mother  cyst  in  having  an  outer  laminated  and  inner  parenchymaUm*  layer,  one 
also  forming  hrood  capsules  The  daughter  cysts  may  bulge  iawAffU  it  ml  make 
the  mother  cyst  multilobular,  or  bulge  outwards  and  make  the  mother  cyst  tabu- 
lated.    &,   Daughter  ami  gmnd -daughter  cysts*     9*  A  grape-like  mass  of  daughLor 
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suppuration  and  an  abscess  may  result.  Common  instances  are — 
the  eephul  hematomas  of  the  scalp  arising  during  birth  or  subse- 
quently from  injury,  in  the  btt&Q  in  apoplexy  or  after  injury,  in  the 
ear.  htmnaioma  *iur*.*%  or  as  a  result  of  rupture  of  muscle. 

4.  Parasitic  cysts,  (a)  Cysticercus  celluloses. — This  is  the 
bladder  stage  of  taenia  solium,  the  tape-worm  which  inhabits  the 
m  intestine.  The  cyaticereus  forms  small  spots  called  "measles" 
m  the  flesh  of  the  pig,  from  which  it  gains  entrance  to  the  hunum 
stomach  or  intestine  in  imperfectly -cooked  flesh.  The  oyBticerctu 
in  man  is  rare  in  this  country.  It  forms  a  single  spherical  swelling, 
about  the  size  of  a  marble,  in  the  subcutaneous  iir>:sue\  Very 
rarely  it  is  multiple,  when,  scattered  over  the  skin,  the  condition 
has  been  mistaken  for  mollusc um  fibrosnm.  It  is  also  seen  in  the 
vitreous  chamber  of  the  eye,  and  in  the  brain  may  give  rise  to 
epilepsy.  The  cyst  is  composed  of  a  white  wall  contain 
fluid,  and  the  bead  of  a  scnlex  with  a  rostellum,  row  of  booklet;-  and 
suckers,  or  the  cyst  may  be  sterile.  Such  a  cystieereus  is  due  to 
eggs  or  proglottides  of  the  tape- worm.  On  reaching  the  human 
stomach,  where  the  egg-shells  are  dissolved,  the  hooked  embryo 
escapes  and  bores  its  way  through  the  stomach  wall  into  the  circula- 
tion, by  which  it  is  carried  to  a  favourable  spot  for  developing 
into  the  cystic  stage* 

(ft)  Hydatid  or  echinococcus  cysts. — Development. —  Hydatid 

-  are  the  bladder  stage  of  the  tape- worm,  Taenia  echi 

which  inhabits  the  intestines  of  the  dog.    Dogs  obtain  the  WQK&S  by 

eating   the  fleeh  of  cattle  diseased   by   hydatids,   the  cattle   heing 

ted  through  the  ova  hi  dogsT  excrement,   reaching   the  htmnaelu 

The  disease  is  now  rare  in    this  country,  hut  it  is  very  common  in 

Australia  and  in  Argentina  owing  to  numbers  of  carcases  and  ottal  of 

diseased  cattle  left  about  for  dogs  to  eat.     It  is  also  frequent   in 

to  land,  when-,  owing  to  the  cold  and  to  the  scanty  supplies  of  fuel, 

the  inhabitants  for  the  sake  of  warmth  are  accustomed   to  huddle 

together  with  their  dogs  in  single   rooms.     In    this    country   the 

hjgtorj  mi  contact  with  a  dog  or  the  reverse  is  not  of  much  value  as 

rds  'liagnoais. 

Before  the  ova  from  dogs'  excrement  re&efa  the  human  stomach, 

whilst    in    the    proglottides   of    the    parent    norm,    the   embryo   hits 

developed  six  booklets  (Fig.  60)  directed  backwards-      On  reaching 

stomach  it  is  hatched,  and  aided  by  its  booklets  presumably 


cyvtt,  the  mother  oyit   baring  (liiyifjpeaml.     10.   Shrinkage  of  the  il«: 

ctnaing  Lite  pnioMtic  wall  to  bo  folded,  tad  bttwttttl  c  l .       r..|.i  •  \m  raMmlli  I 

to  1 1 ifc  adventitious  cynt,  tbi.-  vfolt  furming  ■  MOi-toftd   M  solid 
imixfl,  liivirtj   in  vh^Mlur  lnnieycomb-lilte  fo][  nunre  on   section,  compared 

to  th'i  )u:a\  i     f  *  rabliage,  or  resell  qm  or 

hvrnliof  tape-wom*,  with  the  rrateilutn  ana"  booklute protruded  or  retracted,  like  a 
just  visible  as  specki  wbcO  (Ik  ]]ui<l  in  a  gla**  i*  ht+ld  u\*  to 
Ifci  1 1  ire  io  full  protrusion  about  O'tf  mm.     12  and  Via*  HookkU, 

M  2 
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makes  it*  way,  either  directly  towards  the  liver,  or  gains  access  to  a 
branch  of  the*  portal  vein,  whence  it  in  carried  to  the  liver,  or  further 
to  the  luug  or  m to  the  general  ein  illation  sa  iti  embolus  It  then 
proceeds  to  develop  into  a  cyst*  but  the  stages  between  the  hatching 
of  the  embryo  and  the  formation  of  a  cyst  a  month  to  six  weeks 
later  have  not  yet  been  traced  by  experiment  The  development 
takes  place  most  commonly  in  the  liver,  whether  near  the  surface, 
or  deeply,  also  in  the  lung  or  pleural  cavity,  hi  the  spleen  or 
somewhere  in  the  abdominal  cavity,  in  the  brain,  su  be  u  tan  eon  sly,  or 
in  the  medullar?  cavity  of  hone.  The  wall  of  the  cyst  is  formed  by 
the  parasite,  and  around  this  a  fibrous  inflammatory  capsule  develops 
from  the  patient's  tissues.  The  terms  ectocyst  and  endocyst  have 
been  variously  applied,  by  some  to  the  til. irons  adventitious  capsule 
and  the  parasitir  ojll  wall  respectively,  by  Others  to  the  two  In 
of  the  parasitic  cyst  wall  itself.  The  parasitic  cyst  wall  is  glistening 
white,  like  hard-boiled  white  of  egg,  and  has  about  the  OOOfiifftttKjy 
of  cooked  macaroni.  It  is  divided  into  an  outer  elastic  fttmuttitttf 
layer  ami  an  inner  parrtirhtjtmttoUM  layer  of  cells  and  granule  The 
B&poulft  of  vascular  fibrous  tissue  which  forms  the  wall  of  the 
adventitious    cyst    has    a    variable    thickness.       The    liou-vusenlar 

-itic  cyst  is  hardly  attached  to  it  at  all  :  thus  unlike  an  eneapsuled 
tumour  there  is  no  vascular  connection,  the  parasite  living  by  diffu- 
sion. The  parasitic  cyst  is  filled  with  a  clear  or  slightly  opalescent 
fluid,  of  very  low  specific  gravity,  containing  much  chloride  of  sodium* 
also  oxalates  and  phosphates  of  lime,  traces  of  sugar  when  the  cyst 
is  in  the  liver,  urea,  but  no  albumen,  and  crystals  of  cholesteriu  ; 
booklets  and  scolict M  QUI]  be  found  in  the  deposit  from  the  fluid  on 
standing.  When  the  parent  parasitic  cyst  has  developed  to  the  size 
of  a  walnut  or  before,  small  vesicles  or  brood  capsules,  seen  as  opamic 
spots,  farm  in  tin.'  parenchymatous  inner  layer.  At  a  point  in  the 
wall  of  the  fasood  capsule  there  collect*  a  mass  of  coarsely  granular 
protoplasm,  winch  next  shows  an  involution  eonimnnicating  with 
that  of  the  brood  capsule,  and  is  then  differentiated  into  a  scolest  or 
tapeworm  head,  which  has  on  its  front  end  a  rustetbun  with  ■  mi 
ClI  booklets,  four  suckers,  a  water  vascular  system,  and  refracting 
ImhIics  composed  of  lime.  The  front  end  may  lie  drawn  or  invsgi 
nated  into  the  hinder.  The  cyst  may  remain  simply  unilocular, 
enlarging  by  increase  of  fluid  and  by  brood  capsules  in  its  wall  forming 
seoliccs,    <>r  daughter  cysts  may  arise  from  the  granular  protopls^DD 

ie  inner  layer  of  the  mother  evst,  which  I  hey  OttOC  to  n-scmble  in 
b&ving  SO  outer  I  uiiiiirio  <3  and  an  inner  parenchymatous  granular 
wall,  from  which  in  turn  secondary  brood  capsules  and  aoolia 
developed.  These  secondary  or  daughter  cysts  may  fill  the  mo 
cyst  and  cause  it  to  be  imilliloeulur,  or  protrude  from  the  surface, 
giving  the  mother  cyst  a  tabulated  appearance,  or  become  detached, 
especially  after  the  rupture  of  the  mother  cyst,  when  they  may  atari 
an    isolated    existence,    become    surrounded    by   a   separate    fibrous 
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adveui  itioua  cjat^  and  develop  in  turn  tertiary  or  grand-daughter  cysts. 
A  toother  oyst  may  not  develop  brood  capsules  at  all,  but  remain 
sterile,  without  scolices  or  booklets,  especially  within  the  skull,  and 
Ih  then  called  an  ueephalocyst.  In  the  brain  or  pleura  only  a  very 
delicate  fibrous  adventitious   capsule  may  develop,      hi  the  shaft  of 

.  adventitious  cyst  or  mother  eysfc  may  W  found,  <  ml; 
like  mass  of  daughter  cysts,  lying  freely  in  the  distended  cavity. 

j)tt}i {tft<itt<fn.—\\\  hydatid  cyst  may  cease  to  grow,  die,  and  its 
contents  he  converted  into  a  jelly*,  putty-  or  mortar-like  mass. 
<  Calcification  may  occur  in  the  fibrous  adventitious  cyst,  or  this  being 
thrown  into  folds  anil  remaining  vascular  intermingles  with  semi-solid 
remain*  o!  the  parasitic  eyst  to  form  a  tumour,  having  an  alveolar, 
honeycomb-like  or  foliated  section.  In  such  oases  the  booklets  remain 
undostrnyed. 

Rupture. — A  cyst  may  burst  spontaneously  either  before  or  after 
soppurating,  h  raaj  discharge  into  the  peritoneal  cavity  causing 
shock  and  an  attack  of  urticaria,  followed  by  the  development  of  the 
scattered  daughter  cysts,  But  should  suppuration  have  already 
in,  virulent  fatal  peritonitis  will  be  set  up.  A  cyst  of  the  liver, 
pleura  or  lung  may  burst  into  the  respiratory  tract,  parasitic  mem- 
brane may  be  OOUgbed  up,  and  the  patient  recover,  or  he  may  be 
Suffocated  at  Once  or  die  later  from  septic  absorption.  The  cyst  may 
: — into  the  biliary  tract  and  set  up  acute  colic  and  biliary 
obstruction  ;  into  the  intestinal  tract;  into  the  pelvis  of  the  kidney 
causing  signs  of  renal  colic;  into  the  bladder  and  produce  retention 
of  urine  from  impaction  in  the  urethra ;  into  the  brain  and  cause 
ur.d  apoplectic  symptoms,  or  externally  through  the  abdominal  wall 
after  pointing, 

Hydatid    cysts    may  develop   singly  or    be    multiple,   and    arise 
simultaneously  or  at   intervals.      In  the  liver,  one,  two  or  three  dis- 
velop.     They  may  reappear  in  the  sear  following 
an  operation  presumably  due  to  infection  at  the  time. 

The  i \gn *  o f  a  I iy *  1  a tid  cy s t  vary  w i th  its  sit ua ti o n .     It  gen e ral  1  y 
sensation  of  a  tense  globular  swelling  before  degenera- 
tion   has    set    in.       It    may    fluctuate  if  not  very  tense,    and  the 
sensation  of  percussing  a  mass  of  jelly  has  been  deemed  peculiar  to 
a  hydatid  cyst  and  called  hydatid  thrill  or /rrnittt/st  but  this  is  not  a 
V  relative  absence  of  symptoms  may  aid  in  the 
seclusion,  t ■■../.,  in  the  case  of  a  liver  tumour.    In  Australia 
tjuency  is  so  great,  <v/,,  1  in  200  of  hospital  cases,  that 
the  existence  of  hydatids  may  be  the  more  often  suspected. 

/V-  r*  tttion. — Inspection  of  meat  and  its  destruction  when  found 

infected,  including  the   entrails,   will   prevent  dogs   from  devouring 

■rids.     A  d  og  may  lie  ri  d  of  th  e  w  orm  s  by  an  the!  m  i  n  ties.    Clean  1  i  - 

tiess  in  its  kennel  and  the  destruction  of  its  excrement  will  prevent 

I  or  proglottides  from  being  swallowed  by  cattle. 

Distribution  of  hydatids, — The  percentage  occurrence  of  hydatids 
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among  1,900  eases  was  found  to  he :  Liver  57,  lung  1  1  %  brain  17, 
splegp  -4I,  heart  IS,  peritoneum,  omentum  und  imx rite vy  li, 
muscles  7.  female  organs  and  breast  1,  true  pelvis  S,  spleen  and 
boaes  3j  vessels  2* 

Hydatids  of  the  ^twr,  iut**j^  brain  and  bow$  will  lie  described 
under  those  heads, 

Aiu'hil:  the  rtnrr  fornix  may  be  noticed  hydatids  compressing  the 
spinal  cord,  or  growing  in  the  orbit  and  displacing  the  eye,  or  in  the 
thyroid  gland,  three  out  of  six  eases  proving  Fatal  from  perforation 
of  the  trachea,  A  cyst  of  the  female  breast  has  proved  to  be  an 
j id.  In  tin.  abdomen,  besides  the  connection  with  the  liver, 
the  spleen  in  ay  be  affected,  a  cyst  may  be  attached  to  the  omen  turn 
or  mesentery,  or  after  rupture  the  whole  peritoneal  cavity  may  he 
bow n  with  cysts,  A  cyst  is  likely  to  settle  down  and  develop  in 
the  recto- vesical  pouch  of  the  male,  and  in  iJouglas'a  pouch  in  die 
>,  of  may  pass  into  the  scrotum  through  a  patent  funicular 
process.  Hydatids  discharging  through  the  uterus  require  to  he 
distinguished   from  an  hydatidiform  mole. 

General  treatment  of  cysts. — Wherever  possible  a  cyst  should 
moved  completely,  uither  by  shelling  it  out  or  dissecting  it  I 
from  the  surrounding  structures,  or  by  tying  the  pedicle  if  there  is 
i >ne.  This  is  especially  the  case  with  all  epithelial  cysts,  whether 
retention-cysts  or  those  of  new  i«  imation,  any  remains  of  the  wall 
being  able  to  cause  the  cyst  to  re-form.  In  some  cases  where,  as  in 
the  salivary  gland  or  bile  duct,  or  ureter,  the  retention  is  due  to  some 
removable  cause  such  as  a  calculus,  it  may  be  sufficient  to  deal  with 
this.  A  fibrous  cyst,  although  not  lined  with  epithelium,  should  gene- 
ral h  be  dtsoeeted  away,  especially  if  the  wall  is  formed  by  a  tumour 
or  of  thick  inflammatory  tissue,  such  as  a  bursa.  If  this  cannot  be 
done,  then  the  contents  should  be  completely  evacuated  through  a 
free  incision,  and  the  cavity  filled  with  ganze,  which  is  renewed  at 
Baoh  dressing  until  tailing  occurs.  Only  rarely  can  I  ry*t  with  a  thin 
wall  and  sen  a  is  contents  he  evacuated  and  sutured,  nor  is  a  drainage 

ttlbc  iO  g I    i>   gam,    for   fluid  is  apt  to  remain  in  the  cavity  and 

An  hydatid  parasitic  cyst  is  completely  shelled  out  from 
lv< ntitious  when  it  is  vascular  as  in  the  case  of  the  liver,  or  near 
important  structures  such  as  the  brain,  greal  cure  being  taken  bQ 
remove  the  whole  of  the  parasitic  membrane  without  setting  up 
hemorrhage.  Degenerated  and  small  hydatid  cysts  are  dissected 
out,  adventitious  cyst   and   all,    whenever  this  can  be  done. 

Aspiration,  except  to  diagnosis,  mu*t  bt  immediately  followed  by 
evacuation.  it  has  heeu  very  rarely  successful  even  with  a  thin 
yielding   wall    and  Dg    hydatid    cysts   is   a 

much  moiv  dangerous  method  than  incision,  quite  apart  from  the 
question  of  cure.  Injection  with  iodine  should  never  he  em  ploy  ed  ; 
it  is  not  only  useless,  but  dangerous.  Even  in  cases  of  thin- walled 
lymph  cysts,  meningoceles,  etc,,  excision  is  much  better. 
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Mepair  of  Wounds t 

A  wound  is  a  solution  of  continuity  in  any  part  of  the  body, 
suddenly  made  by  cutting  or  tearing.  Formerly  a  sharp  distinction 
was  drawn  between  an  open  wound,  in  which  the  skin  was  divided, 
mid  a  xitfjftttttfifou*  wound,  in  which  the  skin  remained  intact,  But 
the  difference  between  the  two  is  merely  one  of  relative  liability  to 
septic  infection,  wbieh  was  in  the  case  of  open  wounds  practically 
inevitable  until  the  introduction  of  antiseptic  surgery  by  Lord  Lister. 
A  subcutaneous  wound,  in  which  the  skin  remains  intact,  may  yet 
be  infected  from  the  surface  when  superficial,  m  frequently  happens 
in  the  case  of  a  subcutaneous  hematoma,  or  through  the  circulation 
w  h  •  ■  n  'deep,  Mo  reo  v  e  r,  the  I  e  rn  i  gu6  cut* '  nevus  w  ou  nd  w  as  of  t  en  used 
in  connection  with  the  methods  of  so-callei  '4  subcutaneous  surgery," 
iVa>,  punctured  wounds  were  made  with  a  narrow  knife  (tenotome), 
when  the  chances  of  infection  were  small,  although  there  was  an 
uce  of  all  the  preventative  measures  now  employed. 

The  prftceM  of  repair  of  wound*  will  be  here  treated  generally  as 
applying  to  the  skin  and  soft  parts,  whereas  wounds  of  special 
tissues,  such  as  bone,  muscle,  nerve  and  blood-vessels  will  be  referred 
to  separately. 

The  process  of  repair  is  found  when  investigated  microscopically  to 
be  similar  to  the  regenerative  stage  of  inflammation.  When  not 
disturbed  by  the  presence  of  active  pyogenic  organisms  it  consists 
mainly  and  primarily  of  regeneration  of  tissues  by  fibroblasts  and 
proliferating  epithelial  cells,  with  only  a  little  preliminary  emigration 
Of  leu  and  pathological   exudation,   varying  according  to  the 

annum t  i if  damage  to  the  tissue  by  the  wounding.  Regeneration 
being  hindered  from  setting  in  immediately  alter  the  wounding  by 
the  presence  and  activity  of  pyogenic  organisms,  Leukocytic  erai 

and  }»athologieal   exudation  take  plate  profusely,  suppuration  is 

-tarud  and    involves    the   tissue  cells,  which  would  otherwise  Garry 

out  regeneration.      Thus  regeneration   is  delay ed,   is  no  taDgei  I 

primary,  but  becomes  a  secondary  process,  and  only  brings  About 

Ug  when  the  inflammation  has  subsided. 

Healing  by  first  intention. — This  is  a  primary  process  of 
regeneration  by  the  cells  of  the  tissues  bordering  "n  the  wound  fco 
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replace  those  destroyed  by  the  wounding-  It  is  that  which  occurs 
naturally  whenever  the  margins  of  the  wound  are  in  contact  or 
approximately  so,  atid  no  active  pyogenic  organisms  or  other  foreign 
DQAtttial  hinder  the  starting  of  the  process.  The  variations  observed 
i  lie  to  the  characters-  of  the  wound  (see  Varieties  of  WowvU), 
according  to  whether  little  or  much  of  the  tissues  has  been  so 
damaged  as  no  longer  to  b©  capable  of  living  and  proliferating, 
but  dying  have  to  be  removed  by  phagocytosis  and  absorption. 
Also  variations  occur  during  healing  according  as  the  wound  i* 
Aj  dressed  and  kept  at  rest,  and  the  patient's  general  state 
of  health  and  his  hygienic  surroundings  are  caret!  for. 

It  is  not  that  healing  by  first  intention  requires  the  wound  t" 
abeolutety   free    from  germs.      Bacteriological   experiments  seem   to 
show  that  organisms  can  always  be  found  in  connection  with  such  a 
wound,  in  particular  staphylococci,  but  the  point  is  that  their  activity 
is  so  small  as  to  be  overcome  by  phagocytosis. 

¥oktd*ya  description  of  repair  hyjirtf  intention.— A  simple  incised 
wound  being  inflicted  in  a  healthy  subject  haemorrhage  occurs 
according  to  the  vascularity  of  the  part,  the  blood  spouting  in  jets 
from  arteries,  flowing  from  veins  and  oozing  from  the  smaller  w- 
and  capillaries.  The  hemorrhage  being  arrested,  and  measures 
taken  to  prevent  septic  infection,  the  wound  accurately  closed  and 
kept  at  rest  with  its  surfaces  in  contact,  adhesion  and  then  union 
will  occur  with  hardly  any  or  no  signs  of  inflammation  (simple  or 
adhesive  inflammation).  The  edges  of  the  united  wound*  inspected 
at  any  time  up  to  eight  days,  will  present  no  difference  from  its 
appearance  at  the  end  of  suturing,  or  there  is  but  a  very  alight 
redness  and  swelling.  If  an  attempt  now  be  made  to  draw  the 
edges  a|*art,  a»  for  instance  when  an  operation  is  done  by  two  stages 
with  an  interval  of  a  few  days,  they  will  be  found  stuck  together  by 
I  white  adhesive  material  which  on  the  surface  between  the  e 
Im-<  nines  dried.  After  a  week  or  so  the  line  of  union  becomes  red, 
an  1  if  t ho  margins  of  the  wmad  be  now  separated  there  is  MBQ€ 
oozing  of  blood,  showing  that  new  vessels  are  forming;  gradually 
the  streak  becomes  paler,  till  ultimately  a  thin  white  line  alone 
indicates  the  site  of  the  injury,  and  this  may  in  time  become  almost 
imperceptible.  If  cut  into,  the  margins  are  now  found  tirmly  united 
by  white  fibrous  tissue. 

If  from  any  cause  the  surfaces  of  a  wound  are  nol  brought  wholly 
i&tO  contact,  the  space  becomes  filled  with  blood  which  coagulates. 
If  the  superficial  edges  are  apart  this  blood -clot  fills  and  bulges 
above  thatUffaoe,  where,  especially  in  small  wounds,  on  the  cessation 
of  hemorrhage  it  dries  into  a  scab.  Formerly  attention  was  drawn 
to  the  fact  that  small  wounds  healed  under  this  dried  Mat), 
ially  ma  this  the  0iA6  with  the  smaller  wounds  of  animals, 
where  the  hair,  thick  skin,  and  valvular  character  of  the  womi'L 
together  with  the  healthy  life  of  the  animal,  protected  it  from  septic 
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ti» hi.     It  was  then  supposed  that  the  blood -clot  took  some  active 

m  beating,  Mid  it  was  spoken  of  as  a  special  process,  hmling  hy 

It  is  now  recognised  that  the  scab  made  by  the  dried 

fiiot  simply  protects  from  contamination  like  a  dressing,  also  that 

!  clot  is  not  a  good  thing  between  the  nilgittl  of  a  wound.      In 

i  amount  the  fibrin  may  serve  as  a  scaffolding  to  be  replaced  by 

tissue-eel  I    proliferation.       But     in     any     considerable    amount    the 

hrefriEJnff-down    and    ra"'nvj^   nf    the    red    eojpujcJes_   entail    the 

al '.sorption  _of  toxic  products*     The   patient  may  even  be  slightly 

idiced  by  the  pigment  resulting  from  broken-down  hiemo^lohin  ; 

and   also  organisms  have  a  great  tendency  to  actively  develop  in 

1 » 1 004 1  ■  clot,  an d  so  promo te  suppu rat  io n .     T I ic re  h  i re,  I  lood-clnt  is  now 

[>ivvi'tjted  as  far  as  possible  from  collecting  in  a  wound. 

J  fir  i ' >  ■"  •'tjtH.ytf  t  frurript  lott  of  "/tectfintj  6$f  firtl  intention* — In   eon- 

of  the  injury  inflicted  00  the  tissues  by  the  instrument 

lag  the  wound,  increased  by  exposure  to  cold  air,  irritation  of 

strong    antiseptics,    etc,,    some   cells   are   killed    outright,    others 


Fia,  ftX  —  Diagram  repre- 
senting «  Bini^Je  tofliltd 
wound,  immediately  after 
the  i  net*  ion  lias  been  mmta. 


Fig.  62.—  Diagram  repreaenting  aa 
incised  wound  a  few  hour*  after 
the  incision,  a.  Area  of  throm- 
bosui  —  leucocytes  making  their 
way  to  the  cut  surface,  n.  Area 
of  dilated  capillaries— leucocytes: 
escaping  from  the  f«n«ll  into  the 
tissues,     p.   N  urinal  tissues* 


damaged  ho  far  that  they 

tot  take  part  in  the 
regeneration,  and  more  or 
lens  of  blood-clot  in  i  thin 
layer  covers   and   connects 

-urfacea.  The  divided  vessels  contract  and  retract,  so  that  the 
Wood-flow  is  arrested  by  a  thrombus  or  clot  (Figa,  61 1 62)-  Thrombosis 
and  stasis  having  taken  place  at  the  cut  ends  of  the  vessels,  a  retarded 
Bam  fund  the  thrombus,  and   leucocytes  begin  to  emigrate 

and  fluid  to  exude,  whilst  a  little  further  back  there  is  some  dila- 
tion in. I  accelerated  flow  which  may  give  rise  to  a  faint  blush  of 
redncKs  (Fig.  63)  on  the  skin.  The  emigrated  leucocyte*  and  the 
pathological  exudation  collect  among  the  irregularities  of  the  wounded 
jiving  it  a  glased  aspect,  and  infiltrate  the  blood-clot 
between  the  adjacent   umrj/nis  (Fig.   64). 

Commencing  within  eight  or  ten  hours,  and  becoming  active  in  a 

Of  two,  there  follows  a    proliferation  of   oonseotl  and 

lis  (Y\^.  65),  whilst  the  leukocytic  emigration  and  the 

exudation  from  the  blood-vessels  are  arrested.    The  cells  resulting  from 
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proliferation  invade  and  remove  the  blood-clot  and  leucocytes,  so  that 
the  interval  between  the  surfaces  becomes  filled  by  cells  having  a 
dark  ly-stai  n  i n  g  nucleus  surrounded  by  a  little  protoplasm.  These  cells 
now  become  fibroblasts  and  ultimately  develop  into  a  fibrous  scar, 
whilst  newly -formed  capillaries  appear. 

A  new  capillary  is  formed  by  budding  from  the  walls  of  the  cut 
capillar!' «  behind  the  level  of  thrombosis  and  stasis  (Fig,  5).  The 
endothelial  cells  grow  and  divide  by  karyokinesis,  producing  a 
hut  like  elevation  on  tin  side  wall  of  a  capillary  or  are  pro- 
longed into  a  fine  thread  of  granular  protoplasm  containing 
nuclei.  This  [BOMB  meets  another  of  the  same  kind,  or  unites 
with  an  already  existing  vessel,  ftfftd  beOQiaM  a  hollow  channel 
through  which  blood  begins  to  flow,  whilst  nuclei  and  protoplasm 
group  themselves  and  differentiate  into  cells,  the  outlines  of  which 


Fnl  03.— Diagram  of  an  hxriaid 

l  ft  day  or  tWO  ft&tf  \hr 
bfltatOA.  The  Hulea  of  the 
wiMimi  united  by  small  maud 
oella. 


Fio+  64.—  Diagram  of  an  ioei*cd 
hi-mi lul  ;i  Uw  <tftjr»  after  the  in- 
n  Lonpguf  capillar  ioRjjrow  - 
ing  out  iin m  tli<j  oM  uapilUrics 
imd  making  their  way  atnougat 
the  small  round  cells  uniting 
tlit  cut  surface*.  At  the  lower 
part  iff  the  tigure  a  loop  has 
united  with  one  from  the  oppo- 
site Hide. 


can  then  be  demonstrated 
by  staining  with  nitrate  of 
silver,  Whilst  thi*  vasculari- 
►ii  is  in  progress,  the 
fibroblasts  derived  from  the  connective  tissue  are  developing  into 
sc;»r  tissue.  At  first  (see  Fig.  4),  the  cell  has  an  oval  nucleus  with 
only  a  little  protoplasm,  then  the  protoplasm  increases,  whilst  there 
appear  tWGOI  mum  nuclei.  Processes  develop,  so  that  the  cells  next 
appear  oat-ahAped  or  spindle-shaped,  and  with  their  long  axes  arranged 
parallel  Then  parts  of  tin  id  .11  become  fibrillated,  also  the  homo- 
•us  intercellular  substance  develops  fibrils,  whilst  the  nucleus 
remains  elongated,  surrounded  by  a  scanty  amount  of  protoplasm. 
The  young  fibroin  tissue  later  on  undergoes  contraction,  so  that  the 
nrwly -fun m d  OapOlarj  loops  arc  constricted  and  obliterated,  their 
endothelial  oelk  sharing  in  the  genera)  fibrous  change,  until  the  scar 
becomes  relatively  nonvascular. 

The  bltMxi  clot  between  the  surfaces  of  the  wound  is  removed  by 
ictirapfa  la  (Fig.  6)  on  the  part  of  leucocytes  and  of  cells 

derived   fnnn   OOdda  .-tive- tissue  cells  and   from  endothelium.     The 
fibrin  and  red  corpuscles  are  in  part  taken  into  the  cells  and  digest. id, 
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in  part  rendered  soluble  by  a  proteolytic  ferment  derired  from  these 
cells,  and  so  are  easily  absorbed  into  the  lymphatics  and  veins. 

Healing  by  Jir$t  intention  is  prrreitttil  by  :  (1)  Septic  infection! 
(a)  from  lack  of  care  in  preventing  it  at  the  time  of  making  the 
wound;  [b)  in  the  case  of  an  accidental  wound  from  the  impossi- 
bility of  removing  or  the  failure  to  remove,   the  septic  matter, 


Fig.  65. — Wound  healing  at  the  end  of  a  week.  Semi-diagrammatic,  after  Ziegler. 
The  union  of  the  epithelium  is  marked  by  a  depression,  and  in  the  Malpighian 
layer  near  each  margin  some  cells  are  dividing  and  showing  karyokinesis  Beneath 
the  epidermis  fibrin,  blood  corpuscles  and  leucocytes  are  disappearing.  The 
Mood  capillaries,  1,  1,  whilst  still  dilated,  show  no  signs  of  emigration  of  leucocytes. 
2,  2,  Connective-tissue  corpuscles  and  endothelial  cells  are  dividing  to  become,  8, 
small  round  cells,  which  then  go  on  to  form  spindle  cells  and  fibrous  tissue  as  in 
Fig.  4  ;  whilst  serving  also  as  phagocytes  (see  Fig.  6)  they  remove  the  fibrin,  red 
blood  corpuscles,  and  leucocytes,  which  first  occupied  the  wounded  surfaces. 

whether  attached  to  foreign  bodies  or  not,  carried  in  at  the  time 
of  the  accident ;  (c)  ipWHnn  from,  sonic  abscess  or  septic^  cavity 
communicating  with  the  depth  of  the  wound  ;  or  (d)  infection 
through  the  circulation,  the  infection  existing  at  the  time  of  the 
wound  somewhere  in  the  system  or  gaining  entrance  subsequently. 

(2)  Injury  to  the  tissnpa  forming  tfrp  margins  of  the  wound  by 
contusion,  laceration,  rough  handling  and  excessive  use  of  antiseptics. 

(3)  The  parts  not  being^kept  at  rest  in  apposition.     (4)  Inefficient 
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■  [miiiii^  the  serum  derived  from  the  blood-clot  and  from  the 
inflammatory exvidfttion  collecting  between  the  .surfaces  of  the  wound 
am)  ip   tension.      Thus  the  wound   surfaces  arc  separated 

by  th<  lanun,  which  by  ita  tension  eomproiBOO  newly-formed  blood- 
vessels, and  the  toxins  contained  in  the  aerum  check  regeneration. 

I  An  impaired  state  of  Jieallhj  from  causes  such  aa  aleohoIismT 
ill  minium  in  diabetes,  etc  These,  whilst  not  actually  pre  venting 
In  i!  hj  hv  tirst  intention,  favour  the  development  of  any  chance 
in  feet  inn  by  diminishing  the  resistance  presented  by  such  patients. 

Healing  by  second  intention.— In  healing  by  second  intention, 
(hr  selling  in  of  regeneration  by_  fibroblasts  and  epithelial  cells  is 
delayed,  being  hindered  by  the  amount  of  degeneration"  which  first 
euauea.      A  period  of  suppuration  if  the  wound  has  been  closed,  of 
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ulceration  jf_  it  remains  o)jem  takes  place  befnn->  h^Uliy  yrnnufoH""* 
form,  and  it_is_theu  only  that  oVtimte  repair  beginfi.  The  process 
c5  neaung  by   granulation  (Fig.  Wi)  may  take  place  after  only  a 

small  an  m mit  of  ulceration,  after 
marked  inflammation  and  ulceration 
or  more  or  less  of  free  suppuration 
for  a  considerable  period, 

(// )  fft'tifithf  hy  tectrnd  intention 
txfter  tody  a  small  tt  mount  of  ulcera- 
tion.— A  wound  which  is  not  brought 
together  because  its  surfaces  are 
already  infected,  or  in  which  there 
has  been  such  a  loss  of  substance 
that  it  is  impossible  to  unite  fct,  the 
bleeding  being  wrested,  may  l>e  dressed  with  gauze.  The  result  is 
that  (he  inflammatory  exudation  which  quickly  ensue*  is  immediately 
taken  op  by  the  gauze  and  prevented  from  decomposing,  and  there  is 
thru  only  &  limited  amount  of  ulceration  of  the  surface  and  surround- 
ing iofbmmafcfaMi,  with  the  SMape  of  a  thin  reddish  discharge  not 
containing  many  rolls,  and  when  thegan,  1,  a  dryish  glazed 

surface  is  exposed.  Within  a  few  days  the  whole  of  the  wound  is 
red  by  small  red  elevation*,  granuJ&tftrjs,  which  tend  to  till  up 
all  the  depressions  in  the  wound  to  a  uniform  level.  If  now  the 
jind  surfaces  of  the  wound_are  well  approximated,  the  surfeges 
will  adhere  anil  unite,  rather  more  shrwTy  >^">  in  healing  hy  first  - 
iny-nMnn,  %\y\  with  the  escape  of  some  redd hdi  cellular  discharge,  . 
followed  ttv  the  formation  of  a  greater  amount  of  fibrous  tissue,  and 
so  more    contraction  of  the   sear.      This    on  ion    js  oalled,    umon   hi/ 

Supposing  it   impos^TTTuTlo  briilg  the  edges  together,  healing  occurs 
mutilations  have  formed,  either  by  epithelium  spread* 
fog  inwards  from  tiif  margin  or  after  skin -^raftin^ 

(ti)     ff rutin* i  hp   HCond  mtrntum   after  fnarkrrl^mflapimation  and 
—Supposing  considerable  injury  to  be  done  so  that  parts  of 
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bbe  edge  and  surface  die,  whilst  pyogenic  orjgfani&ins  are  introduced, 
and  the  discharges  are  allowed  to  remain  on  tin'  wmmdrd  surface 
and  decompose,  the  immediate  result  of  the  wounding  is  acn.' 
inflammation  of  tbe  wound  and  its  aurrnunilin^s  for  some  distance, 
ulceration  with  profuse  discharge  of  nus,  atoog  with  the  cotiati tu- 
tu jnal  sym^ornsof^^  I  he  wound  is 
covered  by  thick  pus  and  dead  rLs^ne,  or  sloughs  (»  '■■njTcne).  This 
septic  iutlammatiou  may  spread.  Supposing  it  not  to  do  so,  the 
sloughs  and  pus  will  diminish  in  n  mount,  whilst  the  surrounding 
inflammation  subsides  until  the  redness  and  swelling  are  confined  to 
the  neighbourhood  of  the  wound.  At  the  same  tim>'  ivd  granula- 
tions begin  to  form  and  appear  through  the  pus  here  and  there, 
gradually  becoming  more  numerous  as  ulceration  lessens.  Finally. 
the  wound  is  covered  with  healthy  jrraiiulniiniiw1..hiit.  Nereis  a^rent 
anaount  of  fi brous  tissue  in  the  base  of  this  ohrouie  ulcer.  When 
healing  finally  is  completed,  whether  by  the  drawing  of  the  edges 
together,  the  spread  of  the  epithelium  from  the  periphery,  or  after 
skin-grafting,  much  contraction  will  ensue,  and  a  puckered  sear 
permanently  marks  the  site  of  the  in j  u ry *  " 

(c)  Healing  by  mcond  intention  after  ngpgHfpttftdfi* — Supposing 
au  infected  wound  to  be  sutured,  especially  if  imperfectly  drained,  or 
if  the  infected  wound  be  of  a  punctured  character,  there  is  acute 
suppuration  and  the  formation  of  an  abscess  between  the  surfaces  of 
the  wound.  This  abscess  must  discharge  and  the  suppuration 
subside  l»en>re  the  regeneration  process  necessary  for  repair  can  set  in. 
Inflammatory  redness  _witk  a  welling  commences  at  the  edges  of  the 
wound  at  once,  and  instead  of  subsiding  increases  and  spreads  for 
some  distance  around,  the  parts  become  tense,  and  t^obbinj:jmni  is 
felL  Mean  while  the  patient  feels  chilly  or  has  ajdiathict-rlgoi,  the 
tempera ti i re  rises .  the  pulse  increases  in  frequency,  the  tongue 
hecomes^emted,  the  skin  hot  and  dry,  the  urine  scanty  and  high 
coloured,' ~fltnf  the  bowels  confined.  There  is  hjjadacjie,  loss  of 
iippctite,  restlessness,  want  of  sleep,  and  perhaps  some  delirium.  r 
'  1 4r ( '  pat  I e h  t"  Ts  "n6W  a 1 1 ftVrfn g  i rom  xej4 ie  into.mea  t  ion  { «e/d $e  travmat  te 
suit  of  absorbing  toxins  forn  ecu   the   wounded 

surfaces,  The  septic  process  may  extend,  and  the  pstieol  mi  Her  from 
ttniti  r  pytrntw.  If,  however,  free  exit  he  givn  to  tin*  pus 
uiri  broken  down  blond-clot,  ihcahsorptionproduaittgtliftwpfeia  intoxi- 
i  i*  checked,  the  constitutional  symptoms  sulfide,  and  the 
opposing  surfaces  of  the  wound  become  covered  with  granulations 
ami  unite.  The  union  takes  place  last  of  all  in  the  track  of  the 
drain  and  the  opening  in  the  skin,  whin*  healing  may  Km  long  delayed 
ft&d  persist 

The  mtcroeeopical  appearances  in  healing  by  Btoo&d  intention  are 

JMOribod  under  ulceration  and  suppuration.      l*us  m  formed  Lioth 

ytcs    and    by    the    proliferating    tWUfl    •♦lis,    the   latter 

continuing  to  die,  killed  by  toxic  poisoning,  and  to  fall  off  as  long 
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as  the  acute  inflammation  lasts.  When  this  subsides,  some  of 
the  proliferating  tissue  cells  begin  to  form  fibroblasts,  and  the 
endothelial  cells  new  capillary  loops.  A  capillary  loop  surrounded 
by  ;i  heap  of  potential  fibroblasts  forms  the  red  mass,  called  a 
granulation.  If  not  destroyed  by  toxins,  the  fibroblasts  of  the 
grau illations  form  fibrous  tissue,  while  the  epithelial  cells  at  the 
margin  begin  to  spread  over  the  granulating  surface.      An  excessive 

ii t\\[   of  fibrous  tissue  is  formed,  which  after  the  epithelium  has 

covered  it  in  still  remains  vascular,  as  shown  by  the  red  surface. 
Hut  although  more  slow  to  begin,  contraction  of  the  fibrous  tissues 
proceeds  until  the  sear  remains  both  thicker,  denser  and  less  vascular 
than  after  healing  by  first  intention. 

Treatment  ef  Wounds* 

Wounds  tend  to  heal  by  first  intention,  and  are  chiefly  hindered 
from  it  by  septic  infection  or  haemorrhage.  To  prevent  these  occur- 
rences special  measures  are  required  uol  only  in  ooiuieotian  with  the 
♦  operation  or  first  dressing  after  an  accident,  but  also  until  healing  is 
complete,  Special  treatment  is  required  for  the  constitutional  effects 
of  injury ;  also  for  special  varieties  of  wounds,  burns  and  scalds* 

The  prevention  of  septic  inflammation  in  wounds, 

Healing  after  more  or  leas  suppuration  was  regarded  as  the 
normal  course,  and  that  by  first  intention  the  exceptional,  until  Lord 
Lister  showed  that  by  the  scientific  use  of  chemical  materials  acting 
as  antiseptics,  germs  which  would  otherwise  or  had  actually  come 
in  contact  with  a  wounded  surface,  might  be  destroyed,  or  at  any  rale 
so  inhibited  that  they  do  not  set  up  inflammation.  Since  then  heat 
tor  devtrojlDg  germs  has  been  used  in  a  number  of  ways,  included 
under-  the  term  use/die  measures.  Antiseptic  and  aseptic  measure!-  an 
now  used  in  combination  to  prevent  septic  inflammation  without 
damaging  the  living  tissues.  Although  in  most  eases  no  absolute 
freedom  hum  organisms  is  at  present  really  accomplished,  yet  the 
practical  end,  the  prevention  of  septic  inflammation  rather  than 
bacteriological  sterility  at  all  points,  is  as  a  matter  of  fact  largely 
attained. 

A.  Antiseptic  measures, — These  involve  the  use  of  chemical 
antiseptic  materials,  of  which  there  are  many  that  have  been  trad, 
although  here  only  those  in  common  use  are  described — {I)  Strong 
antiseptics,  carbolic  ?ieid  ;<ini  perdiloride  of  mercury  ;  (2)  weak  ;inti 
tfeptics,  permanganate  of  [mtash  tad  booriJQ  acid  ;  (i\)  antiseptics  in 
powder,   iodoform  and   boric  acid;  (4)  antiseptic  (5)  anti- 

septic gauges  ;  (6)  antiseptic  wools. 

(J)  tttrvwj  antisfptirs.  (a)  Carbolic  acid. — Only  the  purest  form 
is  used  la  surgery.  The  crystals  should  have  no  other  than  the 
I  U  iracteristte  odour  j  on  warming,  or  on  the  addition  of  a  little  water, 
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u  thick  dear  syrup  results,  which  is  used  as  such  or  diluted  to  the 
slock  solution, 

(i.)  Undiluted  carbolic  acid  destr*>\ i  all  ."inis  in  enntact  with  it 
without  penetrating  or  destroying  tissues  beyond  the  surf  nee,  and 
i*  used  for  swabbing  limited  septic  areas,  no  excess  being  allowed  to 
overflow,  iinll  foul  and  phagedenic  ulcers,  also  tuberculous 

ulcers  and  sinuses,  down  which  it  is  pasted  «m  ■  probe,  with  or  without 
u~wool  twisted  round  the  end*  It  is  also  a  local  amesthetie  ; 
hence  no  opium  need  be  pi  veil  after  its  use.  A  small  flake  of  wool 
squeezed  out  of  undiluted  carbolic  acid  can  be  inserted  into  a  hollow 
tooth  to  relieve  toothache,  or  a  drop  may  be  put  on  a  boil  or 
pustule,  and  a  puncture  made  through  the  drop, 

(if,)  A  5  per  cent,  solution,  *>.,  1  in  i'O,  made  by  diluting  carbolic 
acid  with  boiling  water,  is  the  stock  solution.  It  is  poured  over  the 
instriiim  UK  ligatures  and  sutures  laid  in  trays,  five  minutes  before 
commencing  an  operation.  Just  before  use,  this  solution  should  be 
diluted  to  1  in  40  by  the  addition  of  an  equal  < quantity  of  boiled 
water,  or  the  hands  will  be  numbed,  and  later  will  desquamate. 
When  the  operation  is  on  the  face,  mouth,  naso- pharynx,  abdomen, 
bladder  Of  ret  turn,  this  solution  should  be  replaced  by  boiled  water, 
and  the  instruments  thus  freed  from  the  acid,  lest  small  quantities 
be  carried  over  and  so  absorbed.  By  means  of  sponges  on  holders 
-■kin,  infected  wounds,  and  small  abscess  cavities  are  scruhhei] 
and  swabbed  out  with  a  hot  solution,  by  w  liich  germs  are  rapidly 
destroyed,  whilst  the  oozing  of  blood  is  cheeked.  Sponges,  silk 
ligatures,  and  rubber  drainage-tubes  are  kept  for  at  least  twenty -four 
hours  in  this  solution  before  use, 

(iiL)  The  2"fl  per  cent,  solution,  1  in  40,  is  employed  for  swilling 
sponges  and  hands  during  an  operation.  Towels  or  lint  are  soaked 
in  it  for  half  an  hour,  wrung  out  dry,  and  then  used  for  protecting 
the  operation  aim 

I  Minted  to  1  in  80j  carbolic  acid  may  be  lifted  as  a  mouth  wash. 

To  avoid  blistering  when  carbolic  acid  is  used  undiluted,  the  skin 

•d   the    ulcer  or  sinus  may  be  painted  with  absolute  alcohol. 

Hands  shrivelled  by  1  in  20  carbolic  acid  should  be  dipped  in  spirit. 

Carbolic  add  must  always  be  entirely  washed  away  from  the  skin 
and  cavity  of  a  wound  by  water;  none  should  be  left  to  be  absorbed. 
It  should  not  be  used  for  irrigating  the  mouth  or  nose  lest  it  be 
swallowed,  nor  for  irrigating  the  bladder,  rectum,  peritoneal  or  large 
m  cavity,  for  it  is  rapidly  absorbed  from  such  cavities,  and 
cannot  be  all  recovered  by  the  after-irrigating  with  water. 

It   i i« tint   never  be  used  tor  fomentations  applied  to  inflammatory 

i  n tda,  for  it  is  thin*  readily  absorbed;  ibo  it  oauasi 

superficial  gangrene,  especially  of  the  lingers  or  toes,  and  inflamed 
■km,  by  contracting  tie-  1  Is. 

It  is  used  for  disinfecting  the  *kin  before  operation  by  wrtttgi&g 
lint  out  uf  the  I  in  '10  or  the  1  in  40  solution,  and  applying  to  the 
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skin  over  the  Hue  of  tlic  proposed  incision  and  a  limited  area  around. 
Fur  the  thick  akin  of  adults  the  1  in  *2Q  solution  is  applied  uot  more 
than  two  hours  before  the  operation  ;  for  thin  skin,  and  in  till 
of  children,  the  1  in  40  solution,  for  not  more  than  one  hour  before- 
hand ;  to  the  face  in  the  neighbourhood  of  the  eyes  and  mouth,  no 
carbolic  acid  at  all,  only  boric  acid,  should  be  used. 

f  'irhGh'f-atid  poisoning  is  avoided  by  the  foregoing  precautious. 
Absorbed  in  a  small  amount  it  turns  the  urine  olive  green,  and 
forms  with  perchloride  of  iron  a  dark  blue  colour,  Patients  with 
kidney  disease  and  children  are  specially  susceptible,  Ahdai.se, 
drowsiness,  or  coma  have  been  set  up,  *v/.,  children  have  been  ren- 
I  comatose  by  applying  carbolic  lint  to  the  skin  too  long  before 
the  operation. 

(A)  Ptrchloruh  of  mercury  (mercuric  chloride,  sublimate  or  bi- 
chloride of  mercury). — The  stock  solution  is  1  in  1,000,  In 
of  tlie  rhloride,  the  corresponding  iodide,  or  less  often  the  cyanide, 
is  employed  as  being  less  irritating.  The  perchloride  solution  is 
often  tinged  with  analin  blue,  the  iodide  with  rosaniliu.  Tabloids 
tinged  iu  this  way  arc  the  more  useful  as  being  portable,  aud  the 
decomposition  of  the  solution  in  presence  of  light,  orpine  matter, 
etc.,  is  avoided. 

The  1  iu  1,000  solution,  or  the  solution  1  in  500  in  spirit,  is  specially 
employed  for  scrubbing  the  skin   mid  hands,  or  for  swabbing  out 
tin    vagina,  and  is  applied  to  auy  infected  surface,  from  which  il 
be  easily  swilled  away  with  water.     The  solution  1  in  2,000  is  used 
for  swilling  the  hands  and  sponges  during  operations. 

It  is  not  suitable  fur  instrument  trays,  because  the  mercury  is 
precipitated  and  the  solution  rendered  inert  against  germs,  also  it 
tarnishes  plated  and  steel  surfaces  and  blunts  the  edges  of  knives. 
It  quickly  er«'  kstrovs  metal   bowls,   hence  glass  or  china  or 

enamelled  ones  arc  required  in  using  it.  It  also  destroys  lead  pipes 
and  soldering,  causing  drains  to  leak. 

It  must  not  be  kept  iu  contact  with  the  skin  before  operations 
nor  employed  for  fomentations,  an  it  geti  up  a  troublesome 
pustular  eruption,  even  when  applied  for  only  an  hour  or  two, 
particularly   in   patients   who  sweat   freely. 

Mtfwmna  ><«*/. — By  observing  the  above  rules  aud  washing 

the  solution  away  from  the  skin,  wounds,  vagina,  fir..  Mini  not  using 
it  for  operations  on  the  mouth,  naso- pharynx,  peritoneum,  bladder, 
rectum,  no  symptom*  of  mercurial  ism  will  arise.  Fatal  poisoning 
has  been  due  to  neglect  of  these,  e.*t.f  irrigating  the  uterine  cavity 
after  delivery,  when  the  placental  surface  rapidly  absorbs  the 
mercury,   (muring  swelling  of  the  gums,   fool   breath,  diarrho m 

Hfad  flwJMyfthlj  nut  likely  to  *rt  up  jtoixtinintj. — (a)  PtTtttO/t 
tftinatr  of  pohith  solution. — The  IJhurjiuu  KVpCUaJ  solution  is  a  1  percent. 
"Condy's  "  fluid,  a  S  per  cent,  solution.  It  is  wumeient  to  dilute  tu 
the    colour  of    pale    port    wine,  and    the   solution  becomes    inactive 
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when  its  ruby  tint  is  lost.  It  is  freely  used  for  irrigating  large 
wounds  and  abscess  cavities,  the  uioiuh,  nose,  bladder  and  rectum  ; 
also  for  baths.  The  a  tain  on  the  skin  is  removed  by  hot  saturated 
solution. 
As  a  fomentation  to  very  foul  wounds  gauze  may  be  wrung  out 
of  a  hot  solution,  1  in  400.  Hindu  which  have  been  rendered 
foul  may  be  steeped  in  such  a  sol ut ion,  and  then  decolourised  in  a 
hot  saturated  oxa lie-acid  solution* 

(6)  Boric-acid  whit  km. — This  is  the  auti  septic  used  for  all  fomenta- 
tions. Poultices  are  now  never  employed.  The  powder  is  dissolved 
in  boiling-hot  water,  with  which  lint  is  saturated.  The  lint  is  then 
wrung  out  in  a  warm,  or  better  sterilised,  towel,  immediately  applied, 
.an  1  covered  with  pink  protective.  This  is  changed  after  two  hours, 
Jf  boiled  water  h:is  perforce  to  stand  some  hours  before  use,  it  is 
well  to  add  boric  acid  to  saturation  otherwise  it  is  so  weak  an  antl- 
that  its  influence  for  irrigation  is  inappreciable  ;  still,  it  is 
often  used  in  operations  on  the  mouth  and  nose.  For  irrigating 
cavities,  baths,  etc.,  it  is  not  Bo.ffFpctiiftl  ft¥  p9H"?"y-"tlut"i  Hit,  hfliL 
the  advantage  of  not  staining  the  akin, 

<3}  Antiseptic  powder*  —  (a)   lotfof&i^m. — This  is  a  most  valuable 
njiiseptic  on  account  of  its  relative  insolubility       It  dissolves  con- 
but   slowly  in   the  body-fluids  liberating  iodine.      It  is 
ibulv  of  service  in  preventing  decomposition  on  surfaces  where 
Ul;ji   is  such  a  free  discharge  that  a  more  soluble  auhM'|>tic  would  be 
1  ' vlT  or  absorbed.      The   larger  the  crystals  the  more  slowly  it 
is  dissolved.      It   is  also  of  special   service   in   tuberculous  lesions, 
whether  on  the  surface  or  in  a  cavity.      It  is  employed   therefore  on 
foul  wounds  and  ulcers  of  all  kinds  to  promote   healing  by  gmu illa- 
tions, also  for  tuberculosis,  and   for  inserting  into  mucous  cavities 
such  as  the  mouth  after  removal  of  the  tongue,     As  a  10  per  cent, 
emulsion  in  glycerine  it  may  be  injected  into  tuberculous  abscesses 
nod  joints  ;  or  a  10  per  cent  solution  in  absolute  alcohol  and  ether 
DM]  bfl  employed.   Also  it  is  combined  with  vaaeliue  as  an  ointment, 
ootlodion  as  a  varnish,  etc. 

Iqform  poi&ofrintj. — After  iodoform  injections  children  have  had 

id  pulse  up  to    1*0,  a   tcuipcratnre  rising   to   103°  FM  acute 

TtTsJwItli  hauiio^lobinuria  and   fo'^p^    followed   hv  eg  run  *m_d 

"lint  way  danger  from  iodoform  poiaowmg  may  be  practically 

flinrepirded,  for  when  patients  were  dosed  with  it  in  larjrc  amount  for 

mm  they  reeked  of  it  and  everything  tasted  of  iodoform,  and  yet 

une  dhiy  or  drowsy.    The  local  and  general  anaesthetic 

of  iodoform,  very  small  in  eiteut,  are  to  be  explained  by 

its  chemical  formula  to  that  of  chloroform,      ibdftfU 

lias  occurred  from  the  use  of  iodoform,  and  care  must  be 

n  1 1 1  a  t  the  d  ru  ^  <  i  oes  1 1  •  ■  t  •  1  o  com]  x  *  e ;  i  ti  pa  rt  i  c  ular,  thee  m  u  lsion 

in    glycerine  should  always  be  freshly   prepared;  also  the  kidneys^ 

must  not  be  irritated   by  the_jjUault  anions  use  of  carbolic  acid  or 

W«  K 


m  QBNEBAL  PATHOLOGY  OF  TNMtTRTES. 

perchloride  of  mercury.  Various  mod  ifi  cat ion  a  of  iodoform  tending 
to  get  rid  of  the  odour  have  not  come  into  general  use, 

(4)  Ifori  Nvbr. — Tins  lias  an  advantage  over  iodoform  in  not 

smelling,  but  it  is  more  easily  soluble,  hence  it  ia  pftt  an  flflrvinim.h1pT 
<,;/.,  on jthe_tpm*uc  or  where  di at; barges  are  exces^iv^e.  However,  it 
OBil  be  used  freely  without  danger  to  a  healing  wound. 

(4)  Antiseptic  jMUte — As  a  temporary  dressing  applied  to  wounds 
witfa  Of  tnitcod  of  iodoform  or  boric -acid  powder,  Mr.  Cheatle  has 
•  hih^tI--" I  mercury  and  zinc  cyanide  400  grs,,  tragacanth  1  gr., 
carbolic  acid  40  grcs.,  sterilised  water  BOO  grs.,  contained  in  a  col- 
laptifale  tube.  Without  touching  or  probing,  or  attempting  to  clear 
■  wound,  some  of  the  paste  is  squeezed  out  on  to  it,  and  it  is  then 
covered  by  a  layer  of  antiseptic  gauze,  which  is  left  on  until  the 
wound  can  be  dressed  under  all  antiseptic  precautions. 

(&)  Antiseptic  ijauies,  —  Lord  Lister  first  used  a  carbolic-acid  gau/i \ 
Le.t  uiuslm  saturated  with  OirboBe  Mid  which  is  fixed  by  resin,  but 
this  lias  gradually  fallen  out  of  use  owing  to  its  irritating  character. 
Perchloride  of  mercury  gauze  li  also  used,  the  gauze  being 

tinged  with  methylene  blue.  But  it  is  liable  to  set  up  a  pustular 
eruption  in  patient  a  who  sweat  freely  in  hot  weather,  and  the  anti- 
septic is  very  easily  washed  out. 

Finally,    Lord    Lister    introduced   a   cyanide   gauze,    now    most 

generally  sat  united  with  a  double  cyanide  of  mercury  and  nine  and 

coloured  pink  with  rosaniliu.      It  may  be  applied  dry  or  sprinkled  with 

lie  lotion,  but  much  of  the  salt  is  washed  out  when  the  gauze  is 

swung  out  of  water.     This  gauze  very  rarely  irritates  if  well  made 

so  as  to  contain  no  free  perch  bride.      Iodoform  gauze,  being  trouble* 

some  to  prepare,  is  more  costly,  and   has  a  powerful  odour      It  is 

rally  employed  in  strips  of  several  layers,  or  as  a  hemmed 

ribbon,  for  plugging  cavities  and  sinuses.      On  account  of  proper!  ics 

iodoform  continuously  but  slowly  liberates  iodine. 

This    pi  events    decomposition    in    the    cavities    by    absorbing     the 

discharge  as  quickly  as  formed,  and  checks  hemorrhage  by  pressure^ 

whilst  shutting  out  contamination  from  the  air  such  as  may  gain 

as  through  a  drainage-tube.     Thymol,  boric-acid  gauze,  etc.,  are 

weak  but  not  irritating  materials. 

(ti)  A  mtim  /*tir  vooU, —  I  Vrch  b  >ride  of  mercury  wool,  coloured  blue,  is 
inexpensive.  Artificial  sponges  can  be  made  from  it,  by  first  heating 
i  in  wool  to  expand  it»  then  twisting  up  a  small  amount  in  a  square 
"Ut  of  a  single  layer  of  gauze,  This  wool  is  employed  generally 
OQtsida  gauzes,  and  may  he  saturated  with  serous  discharges  for  a 
week  or  more  without  allowing  decomposition.  The  serum  saturates 
it  and  then  dries  into  an  odourless  cake.  It  may  irritate  the  skin 
in  hot  weather,  and  should  not  come  in  contact  with  a  wound* 
Iodoform   wool   is   more  ftp ■ijm\c. 

R  Aseptic  measures. — Itoiling  water  and  superheated  steam, 
also  dry  beat,  are  employed  for  sterilising  instruments  and  dressings. 
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(  I )  Boiling  water*  to  which  a  little  bicarbonate  of  soda  is  added 
(a  I  ] 'it  cent,  solution,  about  a  teaspoouful  to  a  pint)  to  increase 
pen*  iployed  in  any  vessel  which  has  a  tray  or  false 

bottom.      Thcru    must    be   no   ruadog   metal    inside,    or    it    will    be 

eipttated  OH  the  instruments. 

Instrument  after  use  are  scrubbed  in  bqrt  eoap  j4  with  a 

nail-brush,  swilled,  and  then  bulled  in  this  soda  .solution  fur  five 
minutes,  not  much  longer,  or  they  will  gradually  lose  their  temper. 
Then  the  soda  is  wiped  off*  with  spirit,  and  the  instrument  polished. 
Shortly  before  an  operation  instruments  not  having  on  them  any 
1  PU»t  Or  dirt  Are  placed  in  the  steriliser  and  boiled  fur  five 
minute*  before  being  laid  in  the  carbolic- acid  tray  with  the  exception 
of  knives,  the  edge  and  temper  <>f  which  are  injured  by  the  boiling. 
Sjnares  of  liut  or  pledgets  of  wool  can  be  boiled  in  this  way,  and 
used  at  an  operation  as  wipers,  but  they  will  not  absorb  much. 
ii  towels  may  be  boiled,  being  protected  from  being  burnt  by  the 
tmv,  wrung  out,  and  used  for  protecting  the  neighbourhood  of  the 

(2)  Superheated  steam  is  generated  in  a  special  apparatus.     All  that 
pured  for  an  operation,  towels,  instruments,  wool  sponges,  gauze 

and  wool  cut  to  form  the  dressing,  and  bandages  must  be  so  packed  in 

layers  in  a  vessel  from  bottom  to  top,  that  the  several  articles  can  be 

D  out  in  the  order  they  will  be  required  at  the  operation.     This 

vessel  is  now  placed  in  the  steam  steriliser,  the  lid  of  which  is  elamped 

down  and  heat  applied  for  an  hour.     The  top  of  the  steriliser  is  tln-n 

raised  for  a  while  to  let  steam  escape,  lest  it  should  condense  and 

make  everything  wet.      The  material  so  sterilised  should  be  picked 

with   forceps  only   when   wanted,  and  should  be  exposed  and 

Jed  beforehand  as  little  as  possible.     Such  dressings  require 

uent  changing,  as  even  with  serous  discharge  they  sunn   have  a 

sour  odour  ;  <>n  the  other  hand,  they  are  non-irritating. 

(3)  Drtf  hmk — Some  instruments,  ey.,  probes,  needles,  may  be 
sterilised  in  the  flame  of  a  Bunsen  burner  or  spirit  lamp,  or  dipped 
in  spirit  which  is  then  lighted  by  u  match.  A  dry  heat  steriliser  of 
-wrought  iron  can  be  used  for  sterilising  wool,  sponges,  etc. 

Special  preparation  for  operations. —  L  Marin*  *pon<je* 
are  the  best  absorbents,  and  in  operations  on  the  throat  Ot 
ftbdoo  iallv   advantageous,  yet  owing   to   the   difficulty 

in  preparing  and  cleaning  them  they  are  now  not  generally  need 
pt  in  such  eases.  Marine  sponges  must  first  be  freed  from 
prolonged  kneading  in  water.  Then  they  are  covered 
for  a  day  with  sulphurous  acid  1  in  5  (;20  per  cent.),  alterna- 
tively with  hydrochloric  acid,  8  per  cent,  or  with  1  in  400 
penis  ii  and  afterwards  decolourised  in  a  saturated 

oxalic-acid  solution.     After  all  aeid  has  been  quite  washed  away, 
;ire    placed    in    a    jar    covered    with    1    in   20  carbolic 
1 1  •  n  •  i  I  remain  at  least  a  day,  and  better  a  week, 
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before  roe,  Alter  use  the  sponges  must  souk  in  wann  water 
and  be  kneaded  for  a  day  until  all  the  fibrin  of  the  blood  ha* 
lie  lluid  and  is  got  rid  of,  then  the  above  process  is  repeated. 
Marine  sponges  may  U-  boiled  in  a  solution  of  tannic  acid  and 
potash  (potassium  hydrate  1  part,  tannic  aeid  2  parts,  water  100 
l),  and  so  sterilised  without  being  injured,  but  they  are  turned 
black.  It  if  iafar,  however,  to  burn  all  sponges  which  have  come 
into  contact  with  infected  material.  Que  of  us,  Walsbam,  never 
uses  anything  but  sponges,  but  they  are  only  used  once. 

wl.  SffTtngt*  trn>!  t'tt/heters. — These  tubular  instnmiinl*  require 
especial  care;  they  must  be  syringed  through  Immediately  after 
use  before  they  dry,  A  morphine  syringe  must  be  ayritiged 
through  immediately  with  1  in  20  carliolrc  aeid  ;  the  newer  kinU 
can  be  boiled  in  a  steriliser;  finally,  absolute  alcohol  should  ho 
drawn  through  the  needle  to  dry  it.  None  of  the  solution  should 
bi   allowed  to  remain  in  the  needle. 

Catheters  should  be  syringed  through  with  soap  and  water,  to  gel 
rid  ol  nil  and  muctlSj  then  laid  in  carbolic  acid,  1  in  20,  in  a  tray, 
rir  one  hour,  or  wrapped  in  gauze  and  sterilised  by  steam.  The 
common  rubber  or  black  catheter  can  be  boiled  in  a  saturated  polu- 
tion  of  aitiiiHiiium  sulphate.  Lviojiodiuiu  powder  will  prevent 
catheters  and  bougies  from  sticking  together, 

ft.  Preparaiiom  <>/  thr  patim^  mid  etpeeudlf  ths  skin  of  tht  nptra- 
— When  time  allows,  the  following  general  mutters  should 
be  attended  to  j    when  not,  as  in  the  wise  of  accidental  wounds,  the 
i  in  tht  still  be  carried  out  as  far  as  is  possible. 

(ti)  Qmetfld  pnp&mHtm, — Before  any  severe  operation  the  patient 
should  go  to  bed  for  a  day  or  two,  if  not  already  confined  there, 
and  lie  kept  on  his  ordinary  food,  but  not  a  heavy  diet.  A 
full  examination  should  be  made,  including  that  of  the  heart 
and  lungs,  the  pulse  at.  each  wrist,  and  the  urine.  His  bowels 
should  be  moved  by  an  aperient*  Qettexalty  1  his  is  given  over- 
night, and  an  enema  early  in  the  morning-  It  is  often  preferable 
to  ^ive  the  aperient  the  night  but  one  or  eairly  in  the  day 
before  that  of  the  operation,  with  the  object  of  not  disturbing* 
the  patients  rest  on  the  night  immediately  preceding  the  day  of 
operation.  Sometimes  in  abdominal  cases  a  course  of  pttrgativtl  ki 
-red  for  several  days  to  overcome  constipation.  An  enema  before 
tin1  operation  maj  cm  mm  Of  a  pint  of  soap  and  water,  with  or  with- 
out the  addition  of  one  or  two  ounces  of  castor  oil.  Thia  mean 
should  be  returned,  but  if  it  shows  no  signs  of  acting  another  may 
be  glTeta,  or  I  tubfl  pamd  into  the  rectum  for  a  while,  or  a  bzge 
hiinpowilory  cut  out  of  yellow  soap  introduced.  This  failing,  the 
eon  should  be  informed,  and  a  handful  of  wool  placed  orer  the 
;  or  if  the  operation  is  on  the  rectum,  it  will  have  to  be  washed 
out  after  dilating  the  anus,  A  patient  must  always  be  reminded  to 
r  just  before  the  operation.     If  from  nervousness  he  cannot 
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do  so,  he  should  he  catheteriaed.  This  catheterism  should  he  done  as 
a  rule  in  all  pelvic  cases  ;  hi  women  with  a  tumour  wedge  J  in  the 
a  in  which  ease  the  bladder  is  likely  to  bo  drawn  up,  a  stitfish 
catheter  will  be  required,  and  should  he  pushed  further  ill  than 
usual 

(/>)  Qimtral  cleanliness. — A  patient  should,  who  never  practicable, 
have  a  hot  bath,  with  free  use  of  soap,  on  the  afternoon  befor 
operation,  and  put  on  clean  linen,  At  the  same  time  the  hands  and  feet 
should  be  especially  cleaned  mid  the  nails  pared.  To  more  thoroughly 
prepare  the  scrotum  and  anal  region,  the  patient  may  sit  for  an 
hour  in  a  bath  of  permanganate  of  potash.  If  too  weak  for  a  bath 
(a  nurse  should  keep  within  earshot  of  a  patient  in  a  hot  bath,  for  fear 
of  syncope),  the  patient  must  he  washed  as  far  as  possible  all 
tpn  r  whilst  lying  on  a  mackintosh  sheet.  Hairy  parts  require 
special  attention.  After  washing  and  drying  the  head,  the  hair 
should  be  all  drawn  through  a  tine-toothed  comb.  If  bee,  nit-,  or 
ringworm  lie  present,  the  hair  must  bo  out  short  or  the  head  quite 
shaved,  the  sores  treated,  and  the  scalp  wrapped  up  in  a  towel  or  covered 
With  a  mackintosh  skull-cap.  This  covering  is  always  required  when 
the  operation  involves  the  head  or  neck,  whether  the  hair  m  removed 
ht  not.  In  all  operations  on  the  genitals  the  pubic  hair  should  be 
shaved.  In  the  case  of  women  this  should  be  done  by  the  nurse  to 
avoid  any  objection  by  the  patient  ;  it  is  impossible  otherwise  to  get 
sufficient  cleanliness  ;  also  it  is  more  comfortable  for  the  patient, 
for  other  wise  the  hairs  become  matted  by  blood  and  diadhafgtn,  or 
are  caught  in  bandages.  The  axilla  must  be  carcf ully  shaved  and 
all  the  sebaceous  material  got  rid  of  when  operations  involve  that 
region,  M  in  removal  Of  the  breast.  The  teeth  require  to  be  cleaned, 
and  as  far  as  possible  tartar  brushed  away,  and  hollow  0*1  ii  U -•-  l -i  <  ■ 
by  pledgets  of  wool  soaked  in  carbolic  acid.  The  patient  should 
remove  falac  teeth  and  rinse  out  his  month  just  before  the 
operation. 

(r)   J%€  itti   wit ht tt  the  ttrm  of  operation. — Measures  will  vary  in 

o  according  as  the  skin  is  thick  and  greasy,  or  thin,  as  generally 

in    a  child,    or  on    the    face   in  the   neigh bourhoud  of  the  even   and 

mouth.     Thick  and  greasy  skin,  after  nil  hair  has  been  shaved  off,  is 

by  hot  soap  and  water,  then  scrubbed  with  pledgeta  of  wool 

soaked  in  ether,  turpentine,  or  spirit,  to  get  rid  of   hit  :  then  with 

I    in    20    carbolic   acid,  *>r   percfaloride  of  mercury  1    in    1TU00  in 

mfcer*    or    better,    with   a    spirit    lotion    of  hioindide    of    nieivurv 

(spirit   \j.,   pot.  iodL   \*v.    ii.,    hvd.    biniodide    gr.    i.),    and    twelve 

-  before  the  operation   it   ia   covered    with   tint  wrtinp  out  of 

I   in   Hh.     Crusts  of  dirt  and  sweat  and  lampblack  are 

\  erf  bj  applying  boric-*oid   fomentations,  or  soaking  the  part 

in    a   boric  acid    bath,    until    the   em-rustatioiiK   can    be    scraped    oft', 

Th inner  skin,  especially  that  of  children,  requires  gentler  usage;  after 

ng  it  apparently  quite  clean    by   soap  and  water,  it  is  wiped 
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over  with  I  in  40  carbolic  acid,  or  1  in  2,000  perchloride  of 
ury,  and  one  hour  before  the  operation,  lint  wrung  out  of 
1  in  40  carbolic  acid  is  applied,  The  face  should  simply  bo  well 
washed  and  dried,  and  covered  with  wet  boric-acid  lint.  The  lint- 
guard  should  be  kept  on  till  the  patient  ia  on  the  operation  table. 
The  surgeon,  or  nurse  applying  the  preliminary  dressing,  should 
wash  and  sterilise  the  hands  after  the  shaving  and  washing  i* 
complete  before  autisepticisuig  with  the  carbolic  and  spirit  lotion. 

4*  The  hands  of  the  surt/wn^  of  hi*  axftishuifs  tut*?  n  btrte*  —  Thi  hands 
of  alj  those  engaged  in  surgery  require  constant  attention*  It  must 
become  a  ma  tier  of  habit  to  keep  them  constantly  clean,  to  pare  and  trim 
the  nails,  and  remove  all  tags  of  skin  daily.  Starting  from  habitually 
clean  hands  and  nail*,  it  is  easy  to  render  them  fit  for  surgical  work. 
The  hands  and  arms  to  above  the  elbow  are  wTashed  in  hot  soap  and 
water,  scrubbed  with  a  nail-brush,  swilled  iu  clean  water,  and  plunged 
into  I  in  40  carbolic  acid,  or  I  in  2,000  perchloride  of  mercury  .  or 
better,  biuiodide  spirit  lotion.  Such  hands  are  then  sufficiently 
free  from  virulent  germs  as  to  befitted  to  carry  through  any  surgical 
operation.  The  skin  of  such  hand*  in  not  free  from  baeteria,  but  prac- 
tically experience  shows  that  the  urgnnisuia  remaining  in  the  crevices 
and  ducts  do  not  infect  wounds.  If  the  hands  have  been  soiled  by 
any  organic  matter  further  measures  are  required.  After  the  hot 
soap  and  water  they  should  be  freed  from  all  traces  of  grease  and 
odour  by  rubbing  with  pledgets  of  gauze  soaked  in  ether,  turpen- 
tine, or  spirit.  The  specially  infected  finger  may  be  rubbed  with 
1  in  SO  carbolic  acid,  or  1  in  500  perchloride  of  mercury  in  spirit, 
ami  bald  under  1  iu  40  carbolic  acid,  or  1  in  2,000  perchloride, 
for  a  few  minutes-  Some  use  instead  a  solution  of  permanganate 
of  potash,  decolourising  the  hands  with  hot  saturated  oxalic-acid 
solution. 

Okmw  have  beeu  introduced  &r  wear  by  surgeons  and  nurses,  but 
are  nut  Tikely  to  come  into  geiWul  use.  Rubber  gloves  scr 
protect  theMiauds  against  foul  inMeriul  and  strong  antiseptics,  iu 
the  same  wardhat  such  gloves  are  woju  at  post-mortems,  But  if  at 
all  tight  the  fingers  are  numbed;  ifVooae,  th<y  :nv  rlmusy,  and 
tluid,  sweat,  andimitbelial  debris  arc  ehirtumi  up*  so  that  if  pricked 
this  fluid  is  squirted  out  into  the  wound.  NTo  take  a  rrueial  iustain  .  , 
they  cannot  be  woVn  whilst  the  hand  isNesploriug  the  pcriti 
raviiy,  for  nothing  ca\be  felt  with  certainty\  Cotton gloves,  which 
<  rili>ed  by  U.i!iW  in  soda  water,  not  oiiV  deprive  the  surgeon 
of  the  guidance  of  toucn\hut  being  at  once  soaked  through,  the 
-ii  -  aunnt  turn  and  swtUhia  hands  in  a  basii\  but  must  change 
lov«L  A  dozen  pftiffl  or  luore  are  required  at  an  operation,  and 
is  wasted  in  changing  themV  Some  surgeons  have  wnni  veils  to 
rovi-r  the  head,  face,  and  beard.  >A  square  of  aseptic  -an/e,  80  by 
BO  nil.,  time  layers  thick,  has  anVvul  pleoi  nil  Ott1  of  It  for  the 
eyes,  and  is  then  put  over  the  head  anN^tied  round  the  neck,  or  the 
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oottai  of  the  coat  buttoned  over  it,  and  pinned  at  the  back  of  the 
bead  to  keep  the  slit  for  the  eyes  in  place.  This  also  appears 
unnecessary.  Long  beards*  like  long  nails,  are  unsuitable,  and  the 
breath  is  kept  from  doing  harm  by  attending  to  the  teeth  rod  BOM* 
Before  the  operation  the  surgeon  should   put  on  a  sterilised  lb  mi 

I   or  a  mackintosh  apron. 

5.  Operation  room, — (a)  In  the  great  majority  of  hospitals  the 
Uinf  theatres  have  been  of  late  years  refurnished  or  rebuilt,  with 
the  object  of  preventing  any  chance  infection  during  the  operation. 
The  floors,  walls  and  ceilings,  and  shelves  are  of  marble,  tiling,  or  glass, 
which  can  be  washed  dean,  with  no  corners  nor  crannies  in  which 
dust  can  collect*  Woodwork  is  dispensed  with,  as  a  source  of  dust, 
except  for  doors,  which  fit  closely  and  have  an  even  surface.  All 
brass  and  metal  work  is  kept  polished.  The  rooms  require  to  be 
specially  heated  to  6B°  to  70a  F.,  and  ventilated  often  with  filtered 
air*  so  that  a  regular  temperature  of  67°  to  70°  F.  may  be  main- 
tained, with  a  freuuent  change  of  nh\  All  drains  are  well  trapped. 
Bow Is  are  to  be  of  polished  metal,  glass,  and  china  ;  so  also  all 
tables  and  stools.  They  are  to  be  cleaned  by  soap  and  water,  boiling 
soda-water,  and  1  in  40  carbolic  acid.  Adjacent  to  the  theatre  are 
rooms*  to*  washing  hands,  an  amesthetising  room,  a  nurses'  prepara- 
tion and  sterilising  room,  and  a  store-room.  There  being  an  ample 
supply  of  boiled  water,  this  may  be  passed  through  a  pressure  filter 
as  an  additional  precaution.  An  operating  room  should  be  lighted 
through  a  north  window,  and  be  fitted  with  an  electric  light,  the  current 
being  also  adapted  to  a  motor  and  for  the  cautet  v.  I  operating  tables 
are  made  with  various  objects  ;  one  form  may  be  raised  on  to  rubber 
wheels,  and  so  the  patient  taken  from  and  to  his  bed  ;  some  have  arm 
and  leg  flaps,  and  levers  or  screws  for  raising  tin.-  pelvis  or  shoulders. 
Stationary  tables  admit  of  adaptations  for  special  positions — lith- 

;v,  elevation  of  the  pelvis  (Trendelenburg),  also  of  being  fax 
by  in. i  water. 

(A)  Oiierations  in  private  do  perfectly  well  when  the  house  is 
satisfactory  from  a  general  sanitary  point  of  view.  If  time  admits 
the  room  is  prepared  by  clearing  it  entirely  of  furniture,  b&agifiga, 
and  pictures  ;  scrubbing  the  floor  and  doors  and  windows,  seeing  that 
these  fit  for  opening  and  closing  properly  ;  that  the  chimney  does  not 
smoke,  and  that  no  drains  or  sinks  open  near*  The  room  should 
be  opened  to  fresh  air  and  sunlight  for  a  day  or  so.  Then  the 
lag  ami  ventilation  is  tested,  so  that  the  temperature  can 
be  kept  day  and  night  about  G5J  F.,  and  there  should  he  for  the 
patient  at  least  1,500  cubic  feet  of  air  apace,  and  bo  ventilated  that 
the  air  can  be  changed  at  least  every  hour.  For  the  operation 
a  strong  narrow  table  should  be  placed  near  the  window  and  covered 
with  several  layers  of  blanket  and  a  mackintosh  to  avoid  hruiisiug  and 
pressure,  fjj\,  on  the  tnuseulo-spiral  nerve.  Three  or  four  occasional 
table*  are  covered  with  sterilised  towela.      Meal  or  pie  dishes  t.;isiii>, 
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and  small*  and  jugs,  several  of  each,  are  collected,  scrubbed 
with  a* »ap  and  hot  Mkbkwatcr,  scalded  out  with  boiling  water,  or 
boiled  for  twenty  minutes  in  a  copper  or  clean  fish-kettle,  or  ri 
with  1  in  20  oorbolio  acid  and  then  covered  by  towels  from  dust. 
Several  gallons  of  water  arc  prepared  by  1  foiling  for  half  an  hour, 
and  if  it  baa  fcj  stand  some  hours  boric  acid  is  added.  A  dozen 
Ok  two  of  clean  towels  arc  obtained,  and  some  are  sterili*ed  a* 
mentioned  alxjve.  A  narrow  bed  i*  prepared  with  a  firm,  smooth 
horse-hair  mattress.  Under  the  patient  is  laid  a  mackintosh  sheet 
covered  by  another  of  linen.  A  blanket  is  made  hot  before  the  fire 
ready  to  wrap  the  patient  in  after  the  operation  ;  also  hot- water 
bottles  must  be  filled  by  the  time  the  operation  is  ended  and  put 
into  the  bed,  but  must  be  separated  by  a  blanket  from  the 
patient,  or  a  troublesome  burn  may  be  easily  caused  in  a  weak 
subject  during  unconsciousness. 

An  urgent  operation,  a  Cesarean  serf  ion,  or  strangulated  hernia  has 
often  to  be  done  under  unfavourable  circumstances.  It  is  well  in  such 
a  case  to  disturb  dust  and  dirt  as  little  as  possible  by  operating  in 
the  middle  of  the  room,  and  leaving  the  pictures  and  furniture 
by  the  walls  undisturbed,  whilst  sprinkling  water  over  the  floor 
to  lay  the  dnst,  Chlorinated  lime  shonld  be  thrown  over  any 
adjacent  refuse  heap  Of  doiffn  the  cesspnoL  In  operating  at  night 
iMinTii<>h  giant  lamps  are  most  dangerous;  several  caudles  stuck  in 
various  position*  Avoid  shadows.  Carriage  and  bicycle  lamps  or  a 
portable  electric  light  prove  serviceable.  The  inflammable  material 
used,  benzine,  ether,  spirit,  collodion,  should  always  be  kept  away 
from  naked  light. 

6.  Th*  patient  is  placed  on  tfie  tobh  and  well  covered  up  else- 
where than  over  the  part  to  be  operated  upon1  to  protect  him  from 
loss  of  heat  The  legs  and  feet  are  kept  covered  with  stock tags  j 
babies  are  swathed  in  wool  ■  In  some  countries  the  patient  is 
■tripped,  placed  on  a  heated  table,  and  the  temperature  of  the 
room  kept  up  to  80D  F.,  but  the  heat  is  most  oppressive,  and 
other  objections  to  these  measures  are  obvious.  Then  the  patient 
litably  amesthetised.  When  this  is  done  the  operation  area 
is  isolated  by  mackintosh  sheets  covered  by  carbotised  or  steri- 
lised towels.  The  carbolised  lint-guard  is  not  taken  off  until 
the  incision  is  about  to  be  made,  and  before  the  incision  a  final 
sponge    over    with    biiuodide    spirit    lotion    should    be    given.      By 

iftungemdcl  of  m&ckintofifa  tbeeU,  etc,,  fcha  fluids  used  overflow  and 
drain  off  into  a  pail  on  the  floor.     The  spoitgefl  lad  ol&mp  fampl 

must  first  be  counted,  and  the  numlier  put  down  on  a  slate. 
This  preliminary  is  essential  in  all  operations  on  the  ftb  Imneu.  Any 
which  bill  on  the  floor  or  into  pails  must  be  put  on  one  side,  and  all 
re-counted  just  before  the  wound  is  sutured.  If  a  sponge  be  cut  into 
two  during  the  operation  the  fact  must  be  noted,  or  the  re-count 
might  lead  to  a  sponge  being  left  behind.     All  objects  handed  to 
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the  surgeon  by  assistants  and  nurses  should,  as  far  as  possible*  be 
held  on  sterilised  force ps  <»r  towels* 

7 ..  L  iga  t  wret  .  — -  Surga  ma  a  re   1 10 1  jet  ag  re  a  d    <  n  i 

these  things.  (a)  Ulotety-twist*-*!  rilk  rod  Chinea  twiit  in  various 
sizes  will  serve  all  purposes,  *.*/.,  No.  000  for  line  intestinal 
sutures  ami  the  ligature  of  small  vessels,  No.  0  or  1  for  ligatur 
tog  vessels  requiring  strain,  No.  4  or  5  for  stout  pedicles  and 
deep  interrupted  sutures.  A  clean  skein  is  wound  on  a  glass 
reel,  which  may  then  be  boiled  in  a  soda  solution,  although  tins  may 
lead  in  the  finer  kinds  to  fragility  by  untwisting*  Then  ih 
is  placed  in  u  wide-mouthed  stoppered  bottle  containing  1  u 
carbolic  acid  The  free  end  is  seized  with  forceps,  drawn  out, 
and  the  length  cut  off  without  handling  the  reel.  Floss  silk 
can  be  used  for  large  pedicles.  The  one  objection  to  silk  is  that 
occasionally  the  knot  is  not  absorbed,  but  causes  a  troublesome  sinus, 
through  which  it  is  ultimately  discharged. 

( 'lit'jut  is  prepared  by  first  allowing  animals5  intestines  to  partly 

inn  twisting  up,  by  which  niany  virulent  organisms  are  included, 
These  have  to  be  destroyed,  and  innumerable  methods  have  been 
described,  very  many  of  which  are  successful  as  a  rule,  but  not  always. 
Occasionally  a  virulent  or  even  fatal  suppuration  occurs  from  the 
development  of  streptococci,  etc.,  around  the  ligature-knot.  No 
method  bas  yet  been  entirely  successful  in  disinfecting  the  catgut,  as 
proved  by  the  continual  appearance  of  fresh  proposals,      BjfittOfi  many 

r  ukc  catgut*  Those  who  do  so,  prefer  it  for  its  readiness  of 
absorption  after  serving  its  purpose.  The  brown  catgut  must  be  kept 
sealed  until  used,  and  it  is  dangeroui  to  keep  a  once- opened  bottli  . 
It  must  be  placed  only  for  a  minute  or  so  in  carbolic  a<: id  Lotion, 
Of  \t  Will  l>e  too  much  softened.  When  treated  witb  chromic  acid 
it  is  kept  dry  until  use,  when  it  is  placed  in  1  in  20  carbolic  acid 
for  five  minutes ;  it  takes  longer  to  be  absorbed.  Of  the  more  oei 
methods  of  sterilising  catgut  may  be  mentioned  the  placing  of 
chromicised   catgut  in  cumol   or  xylol  in   a   metal    vessel    with     k 

cd  on  top,  and  then  boiling  the  metal  vessel  in  a  steriliser, 
afterwards  transferring  the  catgut  to   1   in   20  carbolieed  spirit. 

(e)  Linen  f/*r<W,  as  used  in  a  sewing  machine,  is  thoroughly  Strang 
and  can  be  boiled  in  a  steriliser,  but  is  probably  not  absorbed  at 
all.      //>  in  pan  I  /,  t<  i  f  u  i  %  g  were  formerly  i  n  vogue ;  1  ately  they  ha V€ 
passed  through  oeltotdin,  to  give  them  a  smooth  surface.       They  are 
likewise  probably  never  absorbed. 

The  split  frtihns  from  the  tail  of  kangaroo^  or  those  from  the 
lit ii m   uiiclue  of  the  reindeer,   have  this  great  advantage  0?tt 

a,  that  when  takeu  from  a  healthy  freshly-killed  animal  (hey 
are  uncontaminated  by  genus.      They  are  prepared  and  preserved 

but  a  day  or  more  before  use  are  placed  in  1  in  20  carbolic 
Mid.  By  splitting  the  tendons,  various  sizes  arc  obtained,  They 
are  most  useful  for  the  ligature  of  vessels  in  continuity,  ligaturing 
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icose    veins    and    varicocele,    also     for    deep-buried    sutures    in 
be  abdominal  wall,  etc.,  where  they  are  absorbed  in  a  mouth  or  sir 
weeks. 

(e)  Silfctturm  or  j\$hhifj-*jut  tittuirs  are  of  the  same  material  used 
for  fishing-lines,  but  they  are  too  rigid  for  tying  vessels.  Silkworms 
ore  specially  fed,  and  being  Free  from  di#ftaiw  are  killed,  twisted  up, 
ami  drawn  out.      These  strands  are  excellent  as  interrupted  skin 


N^=: 


Fio*  67. — Surgical  needles  and  hair-lip  pin. 

As  buried  sutures  they  remain  quite  unabsorbed,  and  in 
I  set  up  irritation. 

{/)  Silver  wire  is  used  for  sutures,  its  great  value  being  Unit  do 
germs  adhere  to  its  polished  surface.  It  is  employed  for  skin  sin  uvea 
where  there  is  much  tension,  and  silver  wire  mived  with  lead  to 
render  it  less  brittle  for  bone  sutures.  Some  surgeons  bury  it  In  the 
abdominal  wall  in  hernia  and  other  operations,  trusting  that  it  will 
mo  "i»e  permanently  eDey&ted,  bat  not  h  tly   it   benmus   ^> 

troublesome  as  to  require  removal. 

{;/)  fforuhair  is  likewise  naturally  free  from  germs,  and  is  therefore 
adtuirtiblc  for  interrupted  skin  sutures  whenever  there  is  not  much 
tension.      If  buried  it  remains  unabsorbed* 

Fof  the  application  of  the  ligature,  see  p.  212. 

I  ►.  Suture  of  wounds. — Smyt'oil  needles  of  steel,  straight,  curved 


c 


riiiifiniir 
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Fig.  68. — Needle  fixed  in  a  solid  metal  handle. 

or  semicircular  (see  Fig.  67),  when  used  for  perforating  skin  must 
have  the  pointed  end  triangular,  spear-shaped,,  or  ehiselshuped 
jedorn's).  Pins  are  rarely  used  except  for  tbe  lip  (Fig.  G7).  The 
round  sewing  needle  cannot  be  passed  through  skin,  but  is  suitable 
lOr  the  deeper  and  softer  structures  and  mucous  incmhiMnrs,  as  tin* 
needle  tUHkesonly  »  minute  round  Jicule,  Rut twipg  WOtdleo ehoold 
have  a  split  eye  to  facilitate  threading,  *v/.,  with  No.  000  Chinese 
twist  silk  for  i    suture.      There  are   many  kinds  of    needle- 

holders,    but    skilful    fingers    nre    best,    i»r    when    necessnrv    oltmp 
forceps  can  be  used.      Needles  are  also  fixed  in  solid  metal  handles 
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(Fig.  6*8);  the  finest  kinds  are  used  for  cleft  palate,  etc.,  the  stronger 
for  hen i in,  and  for  transfixing  pedicles,      A   J!  ful    needle   for 

passing  akin  sutures  is  that  known  as  Barker 

Unless  there  is  ample  assistance*  needles  should  be  th readied 
In. forehand  to  avoid  delay. 

Stttvrei  nwiy  he  inserted  liy  the  continuous  or  interrupted  methods. 

(a)   CWi'n-uottt. — (1)  Simple  continuous  suture  5  The  sutures  are 


Fw.  <i0* — A    simple  continuous  mature,   which  nt  the  end   w  fixed  hy  ynminx  the 
needle  through  a  loop  which,  when  drawn  tight,  will  for*  I  *lip-kziot. 

1   through   the   wound  at  right  angles  to   the  line  of  union, 
wliR-h  above  the  surface  they  cross  obliquely, 

A  buttonhole  or  looped  continuous  suture  (Fig.  70):  The 
needle  after  each  punctwi  being  passed  through  the  loop,  crosses 
the  line  of  union  transversely.  This  suture  is  capable  of  bearing 
some  tension. 

(3)  A   glover's   in-and-out    suture  (Fig.  71):     The  suture  only 
pierces  the  line  of  union  at  right  angles,  but  does  not  cross  it  ;  mi 


'X— Continuous  button -hole  Biitiire.  The  -uture  can  be  fiailM  bj  drawing 
On-  duiiU*  thread  on  the  needle  tight  without  allowing  the  single  free  end  to  be 
drawn  through  the  last  puueture  ;  then  the  aingle  free  end  ia  tied  with  the  double 
thread  on  the  needle. 

being  drawn   tight  the  edges  of  the  wound   tattd   to  pout     Thus 
the  suture  can   be  used  to  bum  mUCOUS  mem  I  Mane  LU  I  skin 

outwards. 

atinuoufl  sutures  ean  lie  fixed  at   WJ    |  fliliJ  -by  makhh 
stitch,  or  are  I  tie  end  as  shown  in  Figs.  69  and  70, 

(4)  Interrupted  tttfatfe. — (1)  Simple  interrupted  suture,  tied  by  reef 
knat*<sor  fig,  ~'l,  I  ti»  6)  ;  or  if  there  is  much  strain  a  second  loop  is 
made   in  the-  grit  hitch,  the  surgeon's  knot  (see  Fig.  74). 
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(2)  Quilted  suture  has  several  variations,  A  do  able- threaded 
suture  is  passed  (as  seen  in  Fig.  73}  twice  in  and  out  ou  each  side 
of  and  at  right  angles  to  the  line  of  union.     On  drawing  the  sutures 
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Fid.  7L— Glover^  nuturc. 


tight,  the  edges  of  the  wound  are  turned  in,  lienee  its  use  as  a  sero- 
muscular suture  in  intestinal  surgery,  by  which  the  mucous  membrane 


Ft«,  72.—  Interrupted  nature.    1*0 6,  the  k&Ot* f» Tftri&M iMfat,    3  ami  4.  The  first 
liinh,  li-iiii  \i  can  be  dtBWU  to  that  the  knot  law  to  one  nuiu  uf  thfl  Hue  of  uir 

is   turned   in.      Other  forms  are    Ofidd    in    Mueewens  operation    for 
hernia,  in  tendon  anastomosis,  etc. 

In  uniting  a  wound,  the  suturing  may  be  i 

(i.)  Cutaneous,     Continuous  or  interrupted,  as  described  above, 

removed  after  a  week  or  so  by  cutting 
to  one  side  of  the  knot 

(ii.  J  Intra-dennieursuh-denuic.  The 
suture  is  passed  in  aud  out  and  from 
side  to  Hide,  through  the  deeper  layers 
of  the  skin,  without  coming  to  the  sur- 
face, BftOQpt  at  each  end  <>f  the  wound, 
win  «  uture  end  is   brought  out 

and  is   fiied  there  by   tying  it   to  a 
pledget  of  gauze,  or  pitted  through  i  button  and  6x«d  by  a  split 
shut,  etc.     The  suture  is  removed  by  cutting  through  one  6od 
pulling  on  the  other, 

(in.)  Deep  interrupted  sutures  pass  through  all  the  layers  (Fig.  7  i) 
of  the  wound, 


nun  i  u  C 

Flu.  73. — Qoilt^l  nt  Uulrtcd'* 
HiBfti 
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(iv.)  Par  suturing  by  stages  buried  sutures  are  now  largely  used 
in  all  deep  wounds  where  muscles  tend  fcO  retract ;  in  the  case  of 
tlw  ftljduiiiiiiii]  wtill,  peritoneum  is  united  to  peritoneum,  muscle  to 
EftUBCtaj  aponeurosis,  to  aponeurosis,  skill  to  akin  (Fig.  75). 


]  I. — De«p  intenupte'l   humiiv,  pas&ed  through  all  the  layers  of  *  wouu»1 
th.    hbdoniuU  wull,  I,  ikin  ;  2,  iwoh;  i,  psrttaBfrav),  nnd  tied  by  a  uurgeon  a 
kimt,  j '.«.,  by  making  u  second  loop  in  the  fimt  hit.  h. 

(v.)   Primary  suturing:  The  sutures  inserted  and  drawn  tight  at 
the  end  of  the  operation  is  the  rule. 

(vi.)  Seiimdirv  suturing  is  suit  utile  for  septic    wounds  and  sup- 
purating cavities,  which  arc  ti rnt  kept  open  until  rendered  healths  bj 
u-  and  then  united  by  suture, 
i;    General  course  of  an  operation. — The  surgeon,   making 
the  skin  t  little  tense  between  the  thumb  and  Rogers  of  his  left 
,    and    bolcung    the   knife   in  hie   right   hand   as   a   violin-bow, 


FlO.    75.—  Suturing  by  rtj^a*     1.  Skin  sutured  to  *kin.     2    MukHls  sutured  to 
tnuoct&i.     Si    PetilOAfnm  wintred  io  icritoueum.      Kill"  rttmliiiiintiKor  ititenuitel 

dinner  knife,  or  pen,  according  to  taste,  points  it  almost  vertically 
.lounwards  to  puncture  the  skin,  then  slopes  the  handle  and  draws  a 

iv  cut  through  the  »kin  to  end  hy  tgtiil  raising  the  handle 
;i  1 1 1 1 D8t  to  the  v 8  rt  i i.  a  I .  T h e  ed get*  he » n g  re  tnu;  ted  ( Fig.  76),  an ot  her 
dra^i  -  made  through  the  deep  bad*.      Attiring  at  muscle, 

the  fibres  are  divided  as  far  as  possible  longitudinally.     Many — we 

gst  the  number — hold  it   much  better   to  separate  the  fibres 
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bluntly  rather  than  to  cut  them  across  and  so  leave  a  permanent 
weak  gap,  The  deviation  from  the  principle  of  cutting  cleanly  does 
not  seem  to  do  harm  In  the  case  of  muscle  in  an  aseptic  wound. 
Arriving  in  the  neighbourhood  of  an  important  structure,  an  artery  - 
sheath  or  the  peri  tone  um,  the  surgeon  proceeds  cautiously  by  pit-kin  g 
up  the  structure  with  dissecting  forceps  before  dividing*  He  will 
very  rarely  requite  to  use  a  director,  which  may  do  harm  by  being 
pushed  into  unseen  structures.  Vessels  that  bleed  are  seized  with 
Chun p  forceps,  which  mostly  hang  over  the  edges  of  the  wound  until 
all  cutting  is  finish"! T  when  ligatUM  are  applied  over  the  forceps. 
A  wound  may  be  readily  enlarged  by  using  scissors  whenever  the 
under  hkele  <  mini   bj  the  finger.      A  wound  need  only  be 

sponged  until  the  end  of  an  operation,  when  it  may  be  swilled  with 
boiled  water  to  get  rid  of  blood -clot,  and  then  mopped  dry  and 
sutured.  In  the  case,  however,  of  an  accidental  wound,  presumably 
or  obviously  infected,  all  pockets  nmst  be  laid  open,  avoiding 
important  structures,  blood-clot  and  foreign  d&xria  el  cm  d  out,  and 
bleeding   arrested.     Then  the  whole  area  is  well  scrubbed  out  with 
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Pro.  7<k  —  Iletractor. 

1  in  20  or  1  in   40   carbolic  acid,  or  in  some  cases  with  the  pure 
acid,  all  of  which  is  swilled  away  with  water. 

Dftsmagm  —  An  aseptic  wound  in  which  there  iano  cavity  for  bloofl 
to^ro|lcet  hi  requires  no  drainage.  Most  supertuiiiT  wounds,  also 
wounds  of  the  abdmuiuitl  wall;  are  completely  sutured.  An  acCf- 
dental  wound,  however  well  disinfected,  also  an  operation  wound, 
which  when  closed  has  a  cavity  in  which  blood  tn\y  Tff]lrM,  **  better 
drained  tor  a  few  clays,  by  inserting  a  strip  of  iodoform  gttuse  or  a 
rub  her  tube  perforated  by  cutting  a  number  of  side  holes,  which  can 
often  be  removed  at  the  first  dressing.  A  cavity  being  filled  with  | 
long  strip  of  gauze,  a  little  may  be  withdrawn  every  day  for  a  week 
or  ten  days,  during  which  the  wall  of  the  cavity  is  contracting,  whilst 
discharges  are  taken  up  and  prevented  from  being  absorbed  Even 
to  draining  suppurating  wounds  and  cavities,  drainage-tubes  are  not 
so  much  ttted.  <  fenerally,  it  ii  better  to  make  a  wide  opening,  and  fill 
the  whole  with  Iodoform  gauze,  which  is  (tanged  arery  day  or  tv\o 

until  the  whole  surface  is  lined  hv  healthy  granulations,  when  healing 
sometimes  be  expedited  by  applying  secondary  sutures,  so  as  to 
draw  the  granulating  surfaces  together.  The  withdraw*]  of  the 
gAttie  is  facilitated  and  much  pain  avoided  by  soaking  it  before 
Femoral  with  peroxide  of  hydrogen.  Some  wounds  are  sutured 
as  regards  the  deeper  part,  but  the  skin  is  partly  left  open,  lent,  as 
in  the  case  of  wounds  of  the  bladder,  o-aophagus  or  larynx,  leakage 
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may  oecur  from  within,  and  septic  infect  ion  spread  widely  beneath 
the  skin. 

Before  use,  drainage  -  tubes  are  kept  in  carbolic  -acid  lotion 
f  1  in  80).  Lest  a  tube  be  lost  in  a  cavity,  e,<7.,  an  empyema,  it 
should  be  fixed  to  the  dressings  by  a  strand  of  silk  or  by  a  safety- 
pin.  A  tminter^peuing  sometimes  gives  better  drainage.  It  is  made 
by  pushing  sinus  force ps  through  the  bottom  of  tin  cavity  towards 
the  skin  avoiding  important  structures,  catting  down  upon  the 
forceps,  seizing  with  them  the  tube  and  drawing  it  into  the  cavity 
through  the  counter-opening.  A  tube  should  be  removed  as  §000  as 
possible  to  avoid  the  formation  of  a  sinus. 

Tough  glass  tubes  are   used  for  draining  the  pelvis  through  the 
bypogpftttiuxn,  and  when  a  piece  of  rubber  tubing  is   joined  to  the 
outer  end,  the  thud  may  be  sucked  over  into  a  vessel  under  the  bed. 
also  Paul's  tubes,  under  Colotomi/*) 

>■<  should  allow  of  (1)  the  protection  of  the  wound  against 
infection;  (2)  the  jibsorptinn  of  discharges  irom  thFTromul;  (3)  a 
ready  evaporation  iuy\  drying  am  nx~t.ii  prndnr-"  «■  ^^  riTj?  by  which 
drying  the  growth  of  organisms  is  largely  prevented  l>oth  on  the 
surface  of  the  wound  and  in  the  interior  of  the  dressings.  Anti- 
septic dressings  avoid  frequent  changing  of  dressings,  lasting  a  week 
or    nunc,   and  so  save    disturbance   of    the   patient   and   his  wound. 

ffltic  dressingSj  whilst  cheaper  in  large  quantities  ami  less  liable  to 
irritate,  must  be  changed  more  frequently,  &gn  every  two  days  or  so. 
«mly  when  likely  to  stick,  e>*/.f  to  the  intestinal  surface  or  to  sk  in- 
grafts, is  a  layer  of  protective  glazed  material  laid  between  the  wound 
and  tl io  dressing.  In  some  cases,  «.#,,  near  the  genitals  and  the  month, 
also  where  the  end  of  a  drain  is  brought  out  through  the  dressings, 
the  dressing  is  protected  fmm  outside  contamination  by  pmteetivo, 
the  glazed  surface  turned  outwards.  In  the  case  of  fomentations 
the  protective  Is  now  used  to  keep  in  moisture,  the  glazed  surface 
beuig  turned  inwards.  In  all  other  cases  it  is  moat  desirable  that 
moisture  in  the  dressings  should  he  allowed  to  dry_aa  much  as 
possible,-" 

Bantkiyts  are  best  made  of  elastic  flannel  *'  domet  n  ;  cotton  and 
linen  bandages  are  less  elastic.  A  perforated  rubber  bandage  ean  be 
used  again  after  being  cleaned;  others  should  be  burnt,  not  re- 
employed. A  bandage  a i m a  at  p u  1 1 i \ i g  ei|  u a  1  p r ess u  re  o n  t he  w o t md_ 
so  as  to  keep  iTat  resfTand  "protectee!  against  siu^h'1*  rnovement^^ 
*  rt  re  applied  as  a  spiral^  figure-of-eight,  nF  spica  bandage.  0  The  first 
application  should  be  firm  to  check  oozing,  yet  without  causing 
undue  constriction.      In  the  limbs  tbi*  d  bj  htlMJUgJUg  from 

the  extremities  upwards  and  by  elevation.  Usually,  after  twelve 
hours  a  tight  bandage  may  be  eased  to  the  comfort  of  the  patient.  A 
roller  bandage  is  generally  the  most  convenient  form  for  the  limbs  ;  for 
the  trunk  a  many  tailed  is  of  advantage;  for  the  perineum  a  T- bandage. 
Triangular  handkerchiefs  are  convenient  for  temporary  use,  especially 
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to  the  head,  and  arc  handy  for  slings.  A  sling  is  also  made  from  a 
strip  of  bandage  by  throwing  a  clove-hitch. 

F.  After-treatment. — Until  the  patient  has  recovered  from  the 
anesthetic  a  nurse  should  stay  by  his  side.  Afterwards  patients 
require  watching  against  unforeseen  WQtl&d  rum  plications,  such 
as  hiemorrhage,  sudden  impulses,  especially  in  children  and  young 
people;  also  to  pire vent  them  from  getting  out  of  bed  when  half 
awake. 

(a)  The  tem/ieraturet  the  pahe-rate,  and  the  respiration  should  be 
regularly  recorded,  also  the  motions  and  their  character,  urine  and  its 
quantity,  sleep,  and  incidents  such  as  mmitintj,  hiccough,  postage  of 
tftttus  up  or  down,  in  all  important  cases. 

The  temperature  will  show  by  its  normal  character  that  nothing 
important  is  amiss;  by  ronsiderable  elevation  that  there  is  septic 
intoxio&tiottj  septicaemia,  or  pneumonia;  by  being  below  the  normal 
that  the  patient  is  suffering  from  shock,  is  weak,  or  occasionally 
it  may  point  to  suppuration  in  the  brain  or  chest.  The  rate  of  the 
pith*  by  not  eioeeding  100  with  little  elevation  of  tern pe rat \ ire 
probably  Indicates  only  a  slight  absorption  of  broken-down  material ; 
-ing  above  100  without  any  corresponding  elevation  of  tempera* 
lure,  that  the  patient  is  weak.  If  there  is  a  rapid  pulse  with  I 
temperature  not  above  100  to  101,  of  even  subnormal,  there  are 
indications  of  septic  inflammation  of  the  asthenic  type,  and  if  tins 
is  combined  with  lourocytosiK,  there  is  also  deep-seated  suppura- 
t  i <  n i ,  An  i . 1 1 c re a sod  rate  esf  t&phtotf/tm  W  i  1 1  gi  v  e  general  i n forma t ion 
as  to  the  state  of  f}i»  patient's  lungs,  e>g^  to  the  nurse,  also  of  pnl- 
mkxiu  \  smbolnsn  suddenly  supervening,  and  distinguish  those  cases 
of  pneumonia,  which  commence  with  abdominal  pain  and  tender- 
ntta  The  htmu  may  be  small  in  amount,  highly  pigmented, 
following  loss  of  fluid  by  vomiting  and  sweating,  also  tr<m  ahsorp- 
ff  blood-clot  ;  eveft  there  may  be  some  temporary  albuminuria. 
Definite  albuminuria  ifl  set  Bp  by  septicemia. 

(4)  BieL—k&  a  rule,  in  an  ordinary  case  a  patient  should  not  take 
any  food  until  nausea  and  vomiting  hare  passed  ;  it  may  be  for  twenty- 
four  hours.  Meanwhile  he  may  sip  hoi  %  ater,  iced  water,  lemon  drink  or 
I  arley-wate?  ju*t  to  keep  mT  thirst.  Then  he  may  try  i  little  hot  tea, 
milk  and  water,  soda  Mater  and  milk,  or  clear  broth.  Generally  the 
it  should  as  soon  ai  possible  return  to  an  ordinary  light  diet, 
for  a  healthy  patient  on  a  fluid  diet  will  sutler  from  flatus,  etc.  In 
a  weak  patient  the  recovery  of  the  power  of  digestion  will  be  slower; 
ich  a  fluid  diet,  then  fish  Or  chicken,  is  desirable  :    his  appetite 

iniiy  outnui  bis  powete  >»f  digestion  and  requite  to  be  checked,  or 
■he  tempted  hy  special  oookezy* 

Young  children,  old  people,  and  exhausted  pain  nts cannot  be  kept 
for  long  without  fiHsd.  Young  children  will  generally  take  quite  well 
as  soon  a*  thej  hare  awoke  from  the  anaesthetic.  Old  and  exhausted 
patient*  often  infler  but  little  from  v« uniting,  especially  when  the 
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it  ion  has  not  involved  the  abdomen,  and  will  often  be  able  to  take 
mi  of  niilk  with  soda-water  within  four  hours  of  tbe  operation. 

Exhausted  patients,  and  especially  severe  abdominal  cases,  should 
be  given  immediately  after  the  operation  a  nutrient  enema  of  milk 
or  beef  essence,  or  white  of  egg,  with  or  without  the  addition  of  3BS.  to 
5J.  of  brandy  ;  a  meat  suppository  may  be  given  at  tbe  same  time. 
This  may  Is?  eon  tinned  every  three  or  four  hours  until  the  patient 
like  well  by  the  month.  E  v  e  ry  t  w  e  n  ty  - f ou r  hours  the  pa t ien t 's 
hi  turn  must  be  washed  out  by  a  cleansing  enema. 

(r)  Atmhot  is  not  given  as  a  rule.  In  old  people  and  others  accus- 
tomed to  take  alcohol  in  moderation,  no  harm  follows  a  return  to  their 
usual  habits.  It  is  not,  however,  needed  by  healthy  persons  during 
convalescence.  In  weak  and  exhausted  patients  alcohol  is  regarded 
as  a  supplement  to  an  otherwise  deficient  intake  of  food*  But  espe- 
cially in  young  people,  e.<j.r  suffering  from  tuberculous  disease,  etc., 
the  alcohol  should  not  he  continued  much  longer  than  a  month,  but 
the  patient  as  soon  as  possible  be  sent  to  the  country  or  seaside. 
But  when  there  is  a  septic  condition  with  a  rapid,  feeble  pulse,  dry 
tongue  and  high  temperature, alcohol  must  be  given  freely,  t.g^  a  pint 
of  champagne  or  four  ounces  or  more  of  brandy  daily. 

(rf)  Boweh* — The  patient  will  be  rendered  comfortable  by  a  move- 
ment of  the  bowels  about  twenty-four  hours  after  the  operation* 
There  is  no  harm  in  this;  on  the  contrary,  in  intestinal  cases,  it  is 
ved  to  tend  against  inUaumiatory  complications,  and  in  rectal 
operations,  such  as  piles,  an  early  motion  is  thought  by  some 
to  be  better  than  a  delay  until  aeybala  form.  Few  now  give 
opium  to  confine  the  bowels;  it  is  a  mistake  to  think  that  con- 
finement of  the  bowels  is  synonymous  with  arrest  of  peristaltic 
movements.  They  continue  to  occur  irregularly  and  cause  the 
patient  uncomfortable  and  griping  sensations,  an  elevation  of  tem- 
perature and  abdominal  pain  and  tenderness,  all  of  which  disappear 
when  the  bowels  are  moved,  To  obtain  this  end,  liquorice  powder, 
eascara,  or  calomel  (grs.  iii.  to  v. )  may  be  given,  with  au  enema  some 
hours  after;  or  a  seidlitse  powder,  or  a  calomel  and  eoloeynth  pill. 
Where  it  is  difficult  for  tbe  patient  to  keep  anything  down,  a  grain 
of  calomel  or  a  drachm  of  sulphate  of  magnesia  in  hot  water  may  be 
administered  every  hour  until  the  bowels  are  moved.  Or  one  may 
depend  upon  enemata  alone,  a  glycerine  enema  or  suppository,  a 
soap  enema,  to  which,  if  there  is  flatus,  half  an  ounce  of  turpentine 
is  added,  or  two  ounces  of  castor  oil.  Sulphate  of  magnesia,  either 
bi  month  or  in  double  doses  per  rectum,  should  be  selected  when 
tbe  urine  m  deficient  \  at  the  same  time  the  functions  of  the  skin 
uded  by  hot  sponging* 

it)  Sleejj. — For  sleep  after  operation,  especially  when  there  is  some 
pain,  injections  of  morphine  are  best,  and  even  if  sleep  does  not  follow, 
tli.  iMTient  will  be  calmed,  and  this  will  last  well  into  the  next  day. 
The   morphine  may  be  repeated   for  a   few   days,   but  should  not 
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be  continued  but  replaced  by  some  hynoptie,  bromide  of  potash, 
chloral,  sulphonal,  hyosein,  trional,  chlorotoue,  etc. 


Varieties  of  Wounds. 

Wound s  may  be  divided  into :  (A)  open,  mid  (B)  subcutaneous* 
A.  Varieties  of  open  wounda — Open  wounds;  are  divided  into 
incised,  lacerated,  contused,  punctured,  gunshot,  and  poisoned. 

(1)  Inched  wourufs  are  such  as  have  their  edges  evenly  divided  and 
their  surfaces  smoothly  cut.  They  are  usually  inflicted  by  sharp 
instruments,  and  are  those  commonly  made  by  the  surgeon  in 
operating.  The  danger  which  is  particularly  liable  to  attend  them 
is  hsemoiThage,  Heating  is  generally  accomplished  1  > v  the  lir>t 
intention,  provided  the  proper  mean  a  are  employed.  Treatment*  — 
Wli.it  has  been  said  under  the  treatment  of  wounds  generally, 
applies  especially  to  this  variety, 

(2)  Lacerated  woumh  arc  those  in  which  the  tissues  forming  the 
surface  and  edges  of  the  wound  are  irregularly  torn.  They  are 
commonly  caused  by  street  or  railway  accidents^  machinery,  or  by 
the  goring  and  bites  of  animals.  There  is  usually  but  little 
hemorrhage,  in  consequence  of  the   vessels  being  torn  rather  than 

lOfOftg.  The  chief  dangers  are  profuse  suppuration,  sloughing 
and  extensive  scarring,  septic  infection,  erysipelas,  tetanus.  Healing 
is  generally  accomplished  by  the  second  intention,  the  dead  portions 
of  the  lacerated  tissues  being  first  thrown  oft1  by  ulceration  in  the 
way  described  under  {<<itufrtne.  In  some  situations  and  under 
favourable  conditions,  however,  a  large  part  of  the  wound  may  heal 
by  the  first,  intention,  TftatommA* — *Speetal  attention  should  be 
paid  to  the  cleansing  of  the  wound  and  establishing  a  free  drain. 
The  lacerated  and  displaced  muscles,  etc.,  are  fitted  into  position 
and  sutured  ;  nothing  should  be  cut  away  unless  it  is  obviously  dead. 
Sutures  should  not  as  a  rule  be  applied  at  first,  but  the  wound 
should  be  dressed  by  filling  it  with  iodoform  gauze,  and  later  when 
covered  by  granulations  secondary  sutures  may  be  used. 

(3)  Con  fir**  are  those  in  which  the  tissues  forming  the 
surface  and  edges  are  extensively  1  rniised.  They  are  usually  made  with 
blunt  instruments  or  with  such  agents  as  distribute  the  force  over  a 
large  surface.  There  is  commonly  considerable  extravasation  of  blood 
amongst  the  bruised  tissues,  though  usually  but  little  external 
htemorrhage.  The  chief  danger  is  from  the  septic  infection  of  the 
blood-clot  through  the  skin  and  of  secondary  hemorrhage  on  the 
separation  of  the  sloughs.  A  combination  of  laceration  and  con- 
tusion is  frequently  present,  Healing  is  generally  accomplished  by 
the  second  intention.  The  treatment  is  similar  to  that  of  lacerated 
H ■  n  i  j  nds.  Any  porti  ons  of  sk  i  n  w  h  ich  have  n  ot  1  ost  thei  r  v  i  tal  i  t y  should 
be  preserved,  especially  if  the  wound  involves  the  scalp  or  face. 

(4)  Punctured  wounds  are  those  in  which  the  depth  is  much  greater 
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thin  the  breadth.  They  *ffl  usually  produced  by  sharp-pointed 
instruments,  bayonet  or  sword  thrusts,  and  stabs.  The  chief 
dangers  are  hemorrhage,  penetration  of  important  cavities,  as  the 
thorax,  abdomen,  or  a  joint,  injury  of  a  large  blood- vessel  or  nerve, 
rui-1  subsequently  deep  suppuration  in  consequence  of  sepsis  and  the 
retention  of  the  discharges  in  the  deep  portion  of  the  wound. 
Punctured  wounds  by  a  clean  instrument,  uncomplicated  by  injury 
fcO  ill  important  tissue,  heal  by  first  intention.  For  such  the 
external  wound  may  be  closed  with  a  collodion  gauze  dressing. 
Punctured  wounds,  however,  usually  unite  by  the  second  intention, 
owing  to  the  difficulty  of  keeping  the  deeper  parts  of  the  wound  in 
contact  and  of  preventing  sepm  ami  the  collecting  of  serum  and  later 
of  pus.  Treatment* — -The  wound  should  be  syringed  out  with  carlKilie 
lotion  (1  in  20),  and  it  had  better  be  plugged  with  antiseptic  gauze, 
or  prevented  from  closing  by  a  drain -tube  inserted  junt  through  the 
external  opening.  U  there  is  severe  arterial  iuemorrhage  which 
cannot  be  Controlled  by  carefully  applied  pressure,  or  evidence  of  a 
nerve  having  been  severed,  the  wound  must  be  converted  into 
an  incised  one,  and  the  bleeding  vessel  or  injured  nerve  treated  in 
the  way  described  under  Wound*  qf  ArUrU^  Vnns,  .Wrw*,  etc.  For 
the  special  treatment  required  where  a  joint  or  a  visceral  cavity  has 
penetrated,  see  Injuries  of  I\t*?i*nts. 

(5)  Qvwhoi  wound*  may  be  punctured  or  even  incised  wounds, 
■ularly  when  due  to  a  modern  bullet,  or  contused  or  lacerated 
wounds,  especially  when  the  result  of  explosions  and  shell  wounds. 
There  are  a  number  of  varying  conditions  connected  with  the  gun- 
shot wounds  themselves,  also  with  the  surrounding  circumstances  at 
the  lime  uf  and  following  the  injury. 

A  gunshot  injury  may  result  (!)  in  gunpowder  staining,  fragments 
mho;  1 1  todgdd  in  the  skin  of  the  face;  (2)  in  small  shot  and  slug 
wounds,  by  which  the  eye  may  be  injured,  or  the  small  shot  be 
lodged  in  the  skin  and  cause  trouble  to  a  sensitive  part  ;  (3)  from 
SXploeionA,  chafgea  of  filial  I  shot  at  close  quarters,  and  shell  wounds 
paowng  extensive  laceration  ;  (4)  from  large  bullet  wounds  combining 
a  puncture  with  more  or  less  lacerations;  (5)  from  pistol  bullets 
and  small-calibre  rifle  bullets  of  high  velocity,  causing  simple 
punctured    wounds, 

BODgri    the   variations  in  surrounding  circumstances  are:    (1) 

»  Loikitig,  septic  material,  etc.,  carried  into  the  wound  at  the  time 

ft  jury ♦      This   complication    is  absent,  or  only   occasional,   with 

ton   rifle  and   pistol   bullets,     (3)   Hemorrhage,  owing   to  the 

nts  struggles  and  exertions,  or  the  lack  of  first  aid  after  the 

wounding;     (3)  Septic  material  introduced  by  the  wound  remaining 

uncovered,  but .-especially  by  probing  and  fingering  of  wounds  without 

antiseptic    precautions.      (4)  Delay   in  operating   upon  a  patient  or 

ikies  in  treatment  afterwards,  especially  in  war  time,  less  often 

in  civil  practice. 
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The  import&Bt  complications  of  a  gunshot  wound  are :  (a)  Septic 
inflammation  ;  (A)  injury  done  to  deeper  parts*  which  is  more  or  less 
concealed  \  (c)  the  presence  of  a  foreign  body,  a  retained  bullet,  a 
fragment  of  shell. 

A  gunshot  wound  is  immediately  fata]  either  from  hemorrhage 
or  from  injury  to  the  central  nervous  system  directly  or  reflexly. 
A  bullet  of  high  velocity  cuta  cleanly  across  an  artery,  which  may 
then  bleed  freely,  cither  externally  or  into  a  cavity  of  the  body  ;  or 
if  the  vessel  only  bleeds  into  the  surrounding  connective  tissue 
through  a  small  hole,  a  traumatic  aneurysm  results.  Practically,  all 
injuries  to  the  base  of  the  brain  and  the  upper  end  of  the  spinal 
cord  are  fatal.  Injuries  affecting  only  the  cortex  of  the  brain  and 
the  lower  part  of  the  spinal  cord  need  not  be  so,  hut  come  under 
surgical  treatment.  Fatal  eases  of  shock  also  occur  by  reflex  action 
i.*n  the  centra!  nervous  system,  in  gunshot  wounds  of  the  face,  neck, 
thorax  or  abdomen. 

When  a  hulltt  of  small  calibre  enters  the  skin  it  makes  a  small 
triangular  puncture  like  an  exaggerated  leech-bite,  which  after  heating 
{ffllj  leaves  a  minute  depressed  circular  scan  The  wound  of  exit 
may  be  but  little  larger,  unless  the  bullet  drives  bone  In  front  of  it. 
In  passing  through  soft  parts  it  may  be  said  to  penetrate  like  a 
Dtiedlo,  mainly  pushing  tissue  to  one  side*  It  may  make  huta*iii;Jl 
round  hole  through  an  artery  or  pass  through  a  nerve  by  splitting 
it ;  when  meeting  with  a  bone  the  result  varies,  according  to  the 
velocity  and  the  resistance  and  perhaps  its  rotation,  for  some  bullet) 
bore  through  the  bone  like  an  auger.  When  meeting  with  hard 
bone  there  is  often  most  extensive  splintering  and  displacement  of 
fragments  in  all  directions.  A  bullet  entering  the  skull  may  simply 
traverse  it,  leaving  only  a.  narrow  bruised  track  behind;  in  other 
cases  it  acts  explosively,  as  does  a  bullet  on  being  tired  into  a  sealed 
tiu  containing  semi-fluid  material,  the  skull-cap  and  brain  are  blown 
out,  or  the  skull  and  brain  arc  reduced  to  a  pulp  beneath  the  intact 
scalp. 

Bullet  injuries  of  the  brain,  thorax,  and  abdomen  will  be 
separately  referred  to.  The  general  line  of  treatment  to  be  observed 
is  not  to  touch  the  wound  until  it  can  be  done  antiseptically, 
but  simply  to  apply  dry  dressing,  to  which  may  be  added  an  anti- 
septic powder  or  paste.  When  it  can  be  done  thoroughly  the  skin 
is  carefully  cleaned  around,  but  the  wound  is  neither  probed  nor 
syringed,  but  an  expectant  treatment  adopted,  except  that,  under  nil 
cirrumHtarii.es  in  cases  of  fracture  of  the  skull,  and  in  pistol -bullet 
wounds  of  the  abdomen  in  civil  practice,  an  immediate  operation  is 
necessary. 

A  titty*  ruhhre  bulht  of  slow  velocity  causes  a  wound  of  entrain \\ 
which  is  followed  by  more  or  less  extravasation  of  blood  around  and 
later  perhap*  by  sloughing.  Ita  track  ia  marked  by  great  laceration  of 
soft  parts,  but  it  is  more  easily  stopped,  only  smashing  bones  at  close 
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quarters,  when  an  extensive  compound  comminuted  fracture  results. 
If  it  escapes,  the  wound  of  exit  is  Larger  ami  more  lacerated  than  the 
wound  of  entrance,  and  attended  with  more  extravasation  of  blood. 
It  is  most  important  that  such  a  wound  should  not  be  touched  until 
this  can  he  done  antiscptically.  Hemorrhage  is  controlled  by  direct 
ure  on  the  temporary  dressing  applied  to  the  wound,  But  no 
attempt  is  to  be  made  to  remove  foreign  material  or  to  seek  for  the 
source  of  the  hiemorrhage,  until  this  can  be  done  with  all  \  are. 
Then,  after  cleansing  the  skin  around,  and  with  antiseptic  hands  and 
instruments,  the  wouud  is  well  syringed  out,  bullets,  splinters, 
fragments  of  el< 'thing,  eta,  removed.  This  may  necessitate  enlarg- 
ing the  wound  of  entrance  or  of  exit.  After  rendering  bha  wound 
MOfrtle  and  arresting  haemorrhage,  it  is  partly  filled  with  iodoform 
gauze  strips,  partly  sutured,  according  to  circumstances*  Shell 
and  rjcjikuive  wound*  are  treated  on  the  same  lines  ;  the  exten- 
sive compound  comminuted  fractures  of  limbs  generally  call  for 
amputation  as  soon  as  the  primary  shock  has  passed  off.  When 
the  head,  thorax  or  abdomen  are  extensively  injured,  the  results  are 
mostly  fatal. 

Small  shot  and  powder  grains  have  to  be  picked  out  with  as  lit t If 
cutting  as  possible,  t.gn  by  using  rye  instruments. 

(6")  Infected^  optic  or  poisoned  wotind*.- — Post-mortem  wowul*. — 
Wounds  received  in  the  course  of  dissecting  well-preserved  bodies 
ft  rise  DO  trouble,  unless  it  be  to  ehrunie  warts,  which  are  of 
a  tuberculous  nature.  Fost-mortem  wounds  owe  their  virulence  to 
inoculation  with  infective  micro-organisms  which  are  capable  of 
multiplying  in  the  tissues  or  even  in  the  blood,  and  so  setting  up 
true  infective  inflammation  and  blood-poisoning.  These  micro- 
organisms are  crowded  Ottt  or  replaced,  as  decomposition  of  the 
corpse  sets  in,  by  the  bacteria  of  putrefaction.  Hence  the  longer 
the  body  has  been  kept,  the  less  dangerous  the  wound,  as  these 
bacteria  arc  merely  capable  of  inducing  a  LooftJ  iLitlrmiiualion,  ami 
not  a  true  infective  process.  The  most  dangerous  wounds  are 
those  received  whilst  examining  bodies  in  which  death  has  recently 
resulted  from  septicemia,  pyaemia,  diffuse  or  puerperal  peritonitis, 
and  erysipelas.  The  crtects  of  a  wound  received  in  dissection,  or  in 
post-mortem  inspection,  will  depend  in  souk1  degree  upon  the  health 
of  the  operator  ;  if  strong  And  vigorous  he  is  bettor  utile  to  resist  the 
effects  than  when  debilitated  by  prolonged  study  or  work 
in  a  hospital  ward.  On  the  other  hand,  persons  acclimatised  to 
the  dissecting  or  post-mortem  room  are  said  to  become  less  liable 
d  than  those  who  have  but  recently  been  engaged 
there.  But  it  is  a  great  mistake  to  put  any  reliance  on  this 
statement. 

The  *i<7rt*,  as  might  be  expected  from  what  has  been  said  above, 
d>ly,  depending,  as  they  do,  upon  the  nature  of  the 
d   from    the  uid    the    previous    state  of    the 
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operator's  health.  Thus:  i.  A  pustule  may  form  at  the  .seat  of 
inoculation,  and,  after  breaking  and  scabbing,  leave  a  raised, 
indolent,  painful  red  sore,  which  may  exist  for  months,  in  .spite  of 
i\  The  scratch  dtf  wound  may  become  Inflamed,  the 
superficial  and  perhaps  the  deep  lymphatics  implicated,  and  the 
axillary  glands  enlarged  and  painful  this  condition  being  attended 
by  sharp  constitutional  disturbance,  often  preceded  by  a  rigor. 
Suppuration  generally  occurs  at  the  scat  of  inoculation,  and  some- 
times also  in  the  axillary  glands,  The  prognosis  is  usually  good. 
I,  With  or  without  the  local  signs  of  the  preceding  form,  in  a  few 
hours  severe  constitutional  symptoms  may  Bet  in,  beginning  with  a 
rigor,  and  rapidly  assume  a  typhoid  character.  Diffuse  suppuration 
occurs  in  the  axillary  glands,  and  may  spread  to  the  ueck  and 
side  of  the  chest.  The  prognosis  is  very  unfavourable,  the  patient 
often  dying  in  from  one  to  three  weeks,  Of  only  recovering  after  a 
tediom  ^mYuleseeuce,  and  then,  probably,  with  a  hrokeu  eonstitu- 
tJOIL  I.  Diffuse  cellular,  or  celluloditaneous  erysipelas  may  be 
set  up  at  the  seat  of  inoculation,  attended  with  the  usual  constitu- 
tional symptoms  of  these  affections,  and  may  rapidly  spread  up  the 
limb  and  terminate  in  gangrene  and  deat  h.  The  axillary  glands  in 
this  form  tire  not  usually  affected,  B.  In  addition  to  Hie  local 
suppuration,  a  pytemie  state,  with  the  formation  of  metastatic 
9  in  various  tissues  and  OTg&OS,  ^oiu'iimis  occurs. 
TnntmenL  —  Immediately  ou  its  infliction  the  wound  should  be 
squeezed,  and  cleansed  Vjv  a  stream  of  oold  *;(ter,  and  bleeding 
encouraged  and  absorption  prevented  by  tightly  binding  the  part 
above  the  wound.  Where  the  corpse  is  recent  and  dent  h  i*  known 
to  be  the  result  of  some  infective  disease,  the  wound  should  be 
washed  in  strong  carbolic  or  corrosive  sublimate  lotion  (some  recom- 
mend its  cauterisation  with  pure  carbolic  acid,  caustic  potash, 
or  nitrate  of  silver),  and  then  dressed  and  protected  from  further 
infection.  If  a  wart  or  indolent  sore  form,  it  should  be  destroyed 
by  nitrate  of  silver,  acid  nitrate  of  mercury,  or  other  caustic,  and 
the  patient's  health  improved  by  tonics  and  change  of  air.  Imme- 
diately on  the  first  signs  of  an  infective  inflammation,  the  patient 
should  be  put  under  nitrous  oxide  gas,  the  wound  scraped  out, 
pure  carbolic  rubbed  in,  and  carbolic  acid  I  in  20  ini 
aubcutancously  around.  Hut  bofio-aoid  fomentations  or  baths  are 
used,  and  any  abscess  that  may  form  in  the  axilla,  or  elsewhere, 
opeued  early  ;  Indeed,  if  there  tfi  much  tension  or  brawniness  of  the 
parts,  incisions  should  be  made  before  pus  has  formed.  The  bowdfa 
in  the  meantime  should  be  cleared  by  a  brink  purge,  and  the  rtrBUgtfa 
supported  by  nourishment  and  stimulants.  If  spreading  pang 
supervenes,  amputation  as  far  as  possible  from  the  spreading  edge 
should  be  at  once  performed,  and  if  it  is  due  to  streptococci  the 
antitoxin  should  be  administered,  also  quinine  in  5  gr,  doses  i 
three  hours  until  quinism  appears 
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St.  my*  o/  ijmecU  sometimes  cause  troublesome  local  in  flam  ma* 
whiL'h  may  OfflUHJomilly  assume  a  diffuse  and  septic  character, 
ami  where  a  large  extent  of  surface  is  stung,  as  by  a  swarm  oF  bees, 
may  be  attended  with  symptoms  of  severe  depression.  Stings  of 
the  throat  occasionally  occur  from  swallowing  a  wasp,  and  are  liable 
followed  by  t  edematous  laryngitis.  Flies,  it  would  appear, 
may  sometimes  be  the  camel's  of  infection  from  feeding 
putrefying  material.  Thus,  the  poison  of  septicaemia,  erysipelas, 
cellulitis,  anthrax,  etc.t  may  be  inoculated  in  this  way.  J'r&itMent, 
— The  application  of  ammonia  will  at  once  relieve  pain.  Where 
there  is  severe  d  e  \  >ressi  01 j ,  am  mo  1 1  ia  (sp.  ammonite  aromat.  .^ss., 
oat  lit|.  ammonia.')  or  alcohol  must  lit-  ttkoini&tered  bypodermically. 
Scarification,  intubation  of  the  glottis*  or  even  laryngotomy,  may 
become  necessary  in  severe  stings  of  the  throat. 

Am  TIj<l  liTes  of  poisonous  snakes,  other  than  the  adder, 

are  faltltaabely  rare  in  this  country.  The  bite  6f  the  common 
adder  is  seldom  fatal.  It  is  attended  with  much  collapse,  nausea 
or  vomiting,  great  pain  in  the  port,  swelling  of  the  affected  member, 
subsequent  discoloration  from  blood  extravasation,  and  occasionally 
inflammation  and  suppuration.  For  an  account  of  the  more  serious 
symptoms  attending  the  bite  of  the  eobtl  and  other  venomous 
serpents  of  tropical  countries,  a  larger  work  must  Ik.-  consulted. 
The  tnaimfHl  consists  in  squeezing,  cupping,  or  sucking  the  part 
where  practicable,  applying  a  bandage  tightly  above  the  bite  to 
rit  absorption  of  the  poison,  and  the  internal  administration 
oi  stimulant*.  For  cobra-bites  gunpowder  may  be  nibbed  in  and 
ignited,  or  a  burning  match  used  as  a  cautery,  or  the  bitten  part 
may  be  excised.  Recently  an  antitoxic  serum  has  been  prepared 
from  immunised  animals  by  Calmette  and  Fraser  which,  if  at  hand, 
■bfttUd  certainly  be  used, 

B.  Subcutaneous  wounds*— A  wound,  whether  it  be  of  the 
connective  tissue,  bone,  muscle,  tendon,  or  other  structure,  is  said  to 
be  subcutaneous  when  the  skin  or  mucous  membrane  remains  intact, 
or  when  only  a  siuaH  puncture  by  a  tenotome  has  been  made.  As 
long  as  the  skin  or  mucous  membrane  covering  the  wounded  part  is 
unbroken,  septic  processes  are  prevented  torn  entering*  so  that  these 
wounds  are  attended  by  but  little,  if  any,  constitutional  disturbance, 
lint  U  there  is  much  blood  extravasation,  they  maj  become  infected 
through  the  circulation. 

Contusions  arc  subcutaneous  wounds,  occasioned  by  a  crushing, 
pulping  or  tearing  of  the  tissues,  combined  with  extravasation  of 
blood  consequent  upon  the  rapture  of  the  capillaries  and  smaller 
vessels  of  the  part.  In  their  slighter  forms  they  constitute  the 
1  on  injury  known  as  a  bruise.  The  effused  blood  generally 
makes  its  way  in  the  connective- tissue  planes  towards  the  skin, 
giving  rise  to  the  characteristic  purplish-black  appearance,  and,  as 
it  later  breaks  down  and  becomes  absorbed,  to  a  change  of  colours 
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from  bluish-black  through  dark  red  to  yello  wish  -green.  In  severe 
Oases  the  cuticle  is  raised  into  bulhe  by  the  effusion  of  blood-stained 
serum  beneath  it.  These  bullie,  together  with  the  black  colour 
of  the  part,  may  occasion  a  close  resemblance  to  gangrene,  from 
which,  however,  a  contusion  may  be  distinguished  by  there  being 
no  loss  of  heat  or  of  sensation  in  the  part,  and  by  the  bullae  being 
Axed,  and  not  changing  their  position  on  pressure  as  in  gangrene* 
In  very  severe  and  extensive  contusions,  however,  the  tissues 
may  be  so  injured  as  to  lose  their  vitality,  and  gangrene  actually 
ensue  ;  whilst  in  other  instances  inflammation  and  suppuration  may 
occur.  When  the  contusion  is  localised,  blood  to  a  considerable 
amount  may  be  poured  out  at  the  injured  spot,  forming  a  fluctuating 
swelling  known  as  B  tojfWfOWW,  Contusions  of  muscle,  Inuie,  blood- 
vessels, and  nerves,  and  contusion k  of  the  viscera,  are  considered 
separately  under  Injuries  of  Special  Tissue*  and  Organs. 

Treatment. — Beyond  placing  the  part  at  rest,  and  applying  an 
evaporating  or  a  spirit  lotion,  nothing  more  as  a  rule  is  required 
as  the  extravasated  blood  presses  upon  the  injured  vessels,  and  so 
prevents  further  hiemorrhago.  Should  a  liAomatoma  form,  it  should 
on  no  account  be  opened,  as  the  blood  will  usually  become  absorbed  ; 
whilst,  if  air  be  admitted,  suppuration  will  probably  ensue*  \>\>\ 
ration,  however,  when  the  hematoma  is  very  large,  may  occasionally 
be  done  with  advantage*  If  suppuration  occurs  a  free  incision 
should  be  made,  all  the  blood  turned  out,  and  the  cavity  tilled  with 
gauze.  The  fluid  may  remain  unabsorl>ed,  and  being  surrounded  by 
inflammatory  tissue  form  a  cyst. 

Diseases  of  cicatrices.- — The  cicatrices  left  on  the  healing  of 
a  wound  are  liable  to  certain  affections  which  may  be  enumerated 
as: — 1,  painful  cicatrix,  due  to  involvement  of  the  nerve-endings 
in  the  scar  tissue  or  pressure  of  the  scar  on  the  bulbous  end  of  a 
divided  nerve  \  2,  depressed  or  contracted  cicatrix,  often  met  with 
after  burns,  tuberculosis,  and  syphilitic  ulceration,  due  to  the 
adhesion  of  the  gear  to  tig  underlying  structures  or  to  excessive 
contraction;  3,  warty  cicatrix  ;  4,  thin  cicatrix  j  5,  ulceration; 
6,  keloid  ;   7t  epithelioma,  and  S,  more  rarely  sarcoma. 

Keloid  is  the  name  given  to  hypertrophied  scars  and  puckered 
mo -like  tumours  of  the  skin,  about  which  little  is  yet  known,  except 
that  histologically  they  consist  of  vascular  scar  tissue,  not  distin- 
guishable, however,  in  many  casus  from  fibrosarcoma,  Further 
difficulty  has  arisen  from  an  attempt  to  dflfioc  "true  kftteU  "  as  a 
tumour  Mjring  MB  the  skin  apart  from  a  scar,  and  to  call  those 
arising  in  a  scar  w  false  keloid. "  But  with  regard  to  the  first,  acne 
spots,  sunburn,  "prickly  heat,"  have  given  rise  to  keloid*  Keloid ia 
considered  inflammatory  for  one  reason,  because  it  may  sponta- 
neously disappear,  but  it  can  be  doubted  whether  this  is  a  sufficient 
distinction  from  tumour.  Its  frequent  occurrence  has  been  noted 
among  West  African  negroes,  and  Mr,  Hutchinson  has  recorded  its 


LLDS. 


201 


appearance  in  several  members  of  the  same  family.  It  may  occur 
in  any  scar,  whether  on  the  nkin  or  on  a  mucous  membrane,  but  is 
perhaps  commonest  after  lupus  and  tuberculous  abscesses.  The 
cicatrix  becomes  raised,  firm,  elastic,  smooth,  pale  red,  following 
more  or  less  the  shape  of  the  scar*  It  may  be  multiple,  &£«,  in  the 
si  lis  of  syphilis  or  smallpox. 

Treatment. — It  is  generally  best  not  to  do  any  thing  but  to  wait  for 
spoi  j  u  uieous  d  isappea  rat  ice,  U  n  1  y  w  hen  a  steady  enlarge  me  u  fc  poi  n  ts 
towards  fibro-sarcoma  should  excision  be  done,  and  then  freely,  and 
an  attempt  made  to  obtain  a  linear  cicatrix.  Generally  excision  is  a 
failure,  as  it  recurs  in  the  scar.  A  belladonna  ointment  relieves  pain 
and  irritation.      Recently  the  .r  rays  have   been   used  successfully  ; 

Cbunly  this  appears  better  than  the  painting  with  iodine  or  the 
rifieatiou  which  has  been  advised.  Mr.  Ellis,  of  Gloucester,  claims 
that  keloid  can  be  cured  by  cutting  out  the  cicatrix,  and  then  as  the 
wound  heals  raising  the  edge  of  the  skin  daily  with  forceps,  so  that 
no  adhesion  to  the  deeper  tissues  can  occur. 

Burns  and  Scalds. 


Burns  and  scalds  vary  in  their  effect  according  to  their  depth, 
extent,  titration,  and  the  age  of  the  patient  An  extensive  though 
superficial  Immun  the  trunk,  head  or  face,  especially  in  a  child,  may 
be  more  Berioun  than  a  deeper  but  limited  burn  on  the  extremities. 
A  burn  is  usually  said  to  be  more  severe  than  a  scald,  as  the 
fluid  producing  the  latter  generally  quickly  cools  and  runs  off.  A 
scald,  however,  owes  its  seventy  to  the  large  extent  of  surface 
usually  implicated,  and  when  produced  by  molten  metal  or  boiling 
oil  which  adheres  to  the  part,  is  generally  very  serious.  Burns 
and  scalds,  when  severe,  give  rise  to  constitutional  as  well  as 
local  effects.  The  local  effects  may  he  considered  under  I  >upuy trends 
division  of  burns  into  six  degrees,  These  degrees,  however,  may  be 
variously  combined  in  the  same  burn.     , 

1st  degree. — Simjiie  zri/theiwu  due  to  increased  flow  of  blood 
throng h  the  dilated  vessels.  No  tiaaue  destruction  ensues,  and  no 
scar  ipt  left  ^ 

2nd  degree.  —  Vesication  due  to  the  exudation  from  the  dilated 
capillaries  uf  the  cutis  causing  the  superficial  layers  of  the  epithelium 
to  be  raised  from  the  deeper  in  the  form  of  blebs.  BLo  scarjs  left,  as 
ouly  the  superficial  layers  of  the  epithelium  are  destroyed,  and  tic- 
are  soon  reproduced  from  the  deeper  layers.  Some  slight  disturbance 
of  pigmentation  (an  increase  "  r  d »  c reuati^  however,  may  aubaetjueu Uy-_^ 

3rd  degree. — I)e*trvction  of  the  etittrh  and  part  of  tkn  t$w*  t fair — 
—The  epithelium  around  the  hair-follicles,  in  the  sweat-glands,  and 
eu  the  papilla*,  escapes,  and  rapidly  forms  new  epithelium  over 
tbe  granulating  surface  left  on  the  separation  of  the  sloughs.     A 
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scar  results,  but  as  it  contains  all  the  elements  of  the  true  skin,  the 
integrity  of  the  part  is  retained,  and  hence  there  is  no  contraction. 
It  is  the  most  painful  form  of  bum,  asthe nerve-endings  are  involved  _ 

4th  degree. — Destruction  of  the  wltoie  skin, — The  sloughs  are 
yellowish-brown  aud  parchment-like  ;  and  their  separation  is  attended 
by  much  suppuration.  As  the  nerve-endings  are  completely  de- 
stroyed, the  pain  is  much  less  than  in  the  former  degree  of  I  aim. 
The  epithelium  which  covers  in  the  granulating  surface  is  only  derived 
from  the  margins  of  the  bum,  aud  the  molting  scar  consists  of 
dense  fibrous  tissue.  Hence  the  extend  vc  contraction  and  great 
deformity  which  nsult  unless  skin-crafted  or  treated  by  Ellis's  skin- 
slipping  method. 

5th  degree , — Pme  t  ra  t  i&n  of  the  drrp  fa  mm  ami  impl  ten  rtWN  <  / 
the  muscles. — -Great  scarring  and  deformity  necessarily  follow. 

6th  degree. — Charrum  of  the  whole  /iWj,— The  dead  part  m 
separated  by  ulceration  in  the  same  way  as  iu  gangrene* 

Constitutional  effects, — When  the  burn  is  superficial  and  of 
small  "extent,  there  may  be  no  constitutional  symptoms  ;  and  even 
when  it  is  deep,  hut  limited  to  one  of  the  extremities,  as  the  foot  or 
llAlld,  they  may  also  be  slight.  When,  however,  the  burn  is  exten- 
sive, and  especially  when  it  involves  the  chest,  abdomen,  or  he:i«l 
and  neck,  even  although  it  is  of  the  first  or  second  degree,  the 
symptoms  may  be  severe,  more  particularly  when  the  patient  is 
a  child.  The  constitutional  effects  may  bo  divided  into  three 
stages  : — L  tShock  and  comjestum.  ft,  Hem  turn  find  injtammutien, 
3 .  iSuj yp&rat ton  olid  exhtitustton . 

fsT  BTage.— fr'Apr/i-  ami  cow  fist-ion . — The  shock  is  often  very  great, 
ally  wkea  ihe  burn  is  extensive,  and  involves  the  trunk,  or 
head  and  neck.  The  patient  is  pale  and  shivering,  the  pulse  feeble 
aijii  Buttering,  and  the  extremities  are  cold  ;  he  suffers  little  or  no 
pain,  and  sometimes  passes  into  a  state  of  coma  and  dies,  the  chief 
wwrUm   appearance!   being  oong  if   the  internal  organs, 

particularly  the  brain. 

2nd  stage, — Reaction  and  ju  thi  mmation.  —Reaction  comes  oil 
fr<an  twenty-four  to  forty -eight,  hours  after  the  burn.  The  pulse  is 
full,  strung,  and  rapid,  the  !■  t  =  ^ | ■  ■  -ratlin?  rises,  and  there  are  other 
symptoms  of  fever.  Inflammation  is  set  up  around  the  burnt  part, 
and  there  is  now  danger  of  the  absorption  of  the  septic  product*, 
derived  from  the  putrefaction  of  the  doughl  which  nre  beginning  to 
separate.  The  congestion  of  the  internal  viscera,  so  common  in  the 
former  stage,  may  run  into  inflammation  ;  and  pleurisy,  pneumonia, 
fieri touitis,  or  BMtiixigitUl  mav  raperrerifl  and  prove  fatal.  Per- 
forating uleer  of  tin- duodenum,  which  is  generally  situated  near  the 
head    of   the   |  xomj   now  occur,   and   is  said   to  be   most 

frequently  met  with  about  the  tenth  day.  It  would  appear  to  be 
more  rare,  however,  than  has  been  generally  supposed,  since  no  case 
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has  occurred  at  St.  Bartholomew's  during ibe  lust  thirteen  Tfiara.  It 
was  formerly  attributed  to  Bruuner's  glands  taking  upon  tin  in 
selves  the  fnuction  of  the  injured  glands  in  the  burnt  skin,  but 
is  mora  likely  due  to  the  irritation  of  the  toxic  products  of  septic 
inflammation  secreted  in  the  bile  and  discharged  into  the  duodenum 
at  the  bile  papilla, 

3rd  stage, — Suj >p urat ion  an d  eMa -u*t ion. — During  this  stage, 
which  sets  in  on  the  separation  of  the  sloughs,  ImTre  is  still  a  danger 
of  the  patient  succumbing  to  in  Ham  mat  ion  of  the  viscera,  especially 
the  thoracic ;  or  he  may  be  worn  out  by  hectic  and  exhaustion  from 
faoog  '■' 'in iuueii  suppuration.  He  is  also  exposed  to  the  risks  of 
secondary  hemorrhage  on  the  separation  of  the  sloughs,    and   to 

U 1  -poisoning  from  the  absorption   of  fteptio   prod uc Is  unless  the 

greatest  care  is  exercised  to  prevent  the  decomposition  of  the  dis- 
charges. On  cicatrisation  occurring  humble  deformity  may  ensue 
from  the  contraction  of  the  newly- formed  fibrous  tissue  in  the  BGttt, 
and  later  on  an  epithelioma  may  arise. 

/  'n  vrnt  ion  of  hum*  am  — A  j ntr t   f r<  t n i  t  h c i r  occ u rrencc  in 

connection  with  fires  or  other  accidents,  the  vast  number  result  from 
individual  e irelessuessand  neglect  of  children.  Children  are  allowed 
to  drink  out  of  the  spout  of  kettles  and  teapots,  and  then  they  try  to 
do  so  when  they  contain  hot  fluids,  or  to  play  with  matches.  Lamps 
burning  inflammable  <>j|  with  glass  receptacles  are  carried  about,  or 
even  filled  without  putting  out  the  wick  ;  the  result  is  an  explosion 
in  the  g&*  given  off  by  the  nil.  i  >h\  people  and  epileptics  arc  allowed 
t*»  sit  over  tires,  where  they  fall  asleep  or  have  a  fit.  To  make 
ni.it ters  worse,  the  windows  or  doors  arc  opened,  the  burning  people 
rush  distractedly  into  the  open  air,  whilst  friends  beat  and  fan  and 
pluck  at  their  burning  clothes.  A  girl  rushing  about  in  only  a  thin 
tot t«>u  nightdress  had  large  portions  of  skin  torn  ofl  in  this  way.  To 
roll  on  the  floor  until  some  cloth  cau  be  thrown  over  is  the  one 
thing  that  a  burning  person,  n  woman  in  particular,  can  do,  or  should 
be  made  to  do.  A  friends  life  has  often  been  sacrificed.  As  to  preven- 
tion in  the  course  of  medical  work,  hot-water  tins  and  bottles  when 
ngt  well  covered  by  blanket*  Oftwaf  v*ry  troublesome  scalds  in  weakly 
patients  and  children.  Ether,  benzine,  methylated  spirit,  collodion, 
and  bow  eotuui-woul  must  all  lie  kept  away  from  a  naked  light,  «,£,, 
cotton-wool  used  to  imitate  miow  has  ignited  and  caused  lu-oiy  deaths* 

The  treatment  of  burns  and  sea  Ids  must  in  the  first  place  he 

"•fi-titittiamif  jo  id  then  tocof*  not  the  reverse,  for  the  patients  life  is  in 

:,  wIuIm  (here  is  no  Immediate  call  for  dressing,  as  the  charred 

surface  is  temporarily  ;t  protection  against  septic  infection,  and  the 

on  the  skin  have  been  destroyed,      The  patient  must  be  put 

BD   hoX.  blank  1 1^    wet  clothes  and  all,  a  brandy  and_  nutrient 

enema  given,    ether  or  amnion  in.  jijo^t^H   hypnrWmWIly,  or  valine 

Hi  fusion  if  y_h_H  pjiUf  in  very  wi>ak,  ami  m\  injection  of  morphine^      As 

soon  **  the  patient  can   shallow   without,   vumitiu^   liquid    (bod   and 
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stimulants  are  given  by  the  mouth.  This  is  eon  tinned  until  there  is 
a  good  reaction.  A  slight  case  may  simply  require  hot  liquid  food 
and  a  little  opiate  to  prod  life  warmth.  But  AS  apparently  small 
ac&td,  the  hot  contents  of  a  teacup  trickling  dowu  the  neck  of  a 
young  child,  is  quite  enough  to  cause  its  dcjitli  bj  slunk.  After 
recovery  from  shock  a  suitable  stimulating  line  of  treatment  is 
require*!  to  promt  relapse. 

The  local  treat me-nt. — ( 1 )  For  scorches  and  blisters  of  the  first  and 
second  degrees,  air,  water,  and  all  antiseptics  are  most  irritating 
painful.  Carron  oil  (equal  parts  of  linseed  oil  and  limn  u-ni-jr  _ajrb 
a  1  i ttle  t u n >en  tine).  calamine  lotion,  and  bicarbonate  of  sop1  a.  especially 
the  first,  are  the  proper  fluids  for  wiping  the  surface.  This  should 
be  dressed  with  lint  well  saturated  with  carron  oil  and  covered  with 
plain  cotton- wool,  or  an  ointment  of  boric  acid  and  zinc  with  vaseline. 
Vehicles  are  prick  ^1  to  ^*  nnl  Bfif111^  hut  the  cuticle  is  not  removed. 
&>me  paint  on  nitrate  of  silver,  in  a  5  to  10  per  cent,  solution,  others 
sat  unite  plain  gauze  with  picric  acid  (picric  acid  5,  absolute  alcohol 
£U,  water  to  1,000).  But  most  patients  are  rendered  more 
comfortable  by  oil  or  ointment,  which  must  be  changed  before  being 
saturated  and  hardened  by  serum. 

(2)  Bums  and  scalds  destroying  the  skin  of  the  third  and  fourth 
degree  are  not  treated  with  any  strong  antiseptic,  which  is  very  easily 
absorbed  to  a  poisonous  amount,  but  only  with  permanganate  of  potash 
or  boric-acid  lotion.  The  surface  is  hi  the  first  place  covered  with 
boric  acid  or  iodoform  pnwdar  and  antiseptic  gauze,  changed  daily. 
At  the  second  or  third  dressing,  the  dead  skin,  now  well  defined, 
is  cut  through  and  raised  in  places  to  allow  of  iodoform  gauze 
being  slipped  beneath,  At  subsequent  dressings  the  dead  skin  is 
cut  away  nearly  up  to  the  line  of  demarcation  which  is  forming  (see 
Gangrene},  and  thus  all  sloughs  are  as  quickly  as  possible  removed 
and  a  granulating  surface  obtained,  whilst  the  patient  sutlers  from 
1  minimal  amount  ol  Septic  absorption.  As  soon  as  there  are 
healthy  granulations,  these  are  covered  in  with  grafts  between  any 
islands  of  skin  which  may  have  lived.  By  these  measures  urg 
avoided  much  suppuration  autl  exhaustion  and  other  complications, 
and  the  skin  grafting  avoids  the  contracted  scars  and  deformities, 

(8)  Burns  of  the  fifth  and  sixth  degree  are  rarely  survived  unless 
it  be  the  extremity  of  a  limb  which  is  involved,  when  amputation 
would  be  generally  indicated  as  soon  as  the  primary  shock  has 
been  removed,  not  hefore*  ^ 

md  ftawrfoj  Mm  result  of  burns,  cause  deformities,Tix  joints, 
constrict  limbsT  etc.,  and  so  set  up  venous  and  lymphatic  obstruction, 
Stretching  and  multiple  iii visions  leave  much  to  be  desired,  A 
better  plan  is  to  combine  excision  with  I kin-grafting,  or  to  follow 
Mr.  Qolding  Hird  in  making  a  V-ahapcd  incision  in  the  healthy  skin 
at  one  end  of  the  scar  or  baud,  and  then  dissecting  the  scar  back. 
The  triangular  gap  when  the  limb  is  extended  is  tilled  up  by  grafting. 
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Lightning- stroke  and  electric  shock, — Death  by  lightering  may 

itittancuus;  it  is  so  in  about  70  per  cent.  ;  or  the  stroke*  beyond 
causing  temporary  unconsciousness,  may  do  uo  harm.  In  some 
instances,  superficial  burns,  with  a  fern-leaf  pattern  on  the  skin,  or 
paralysis  of  certain  nerves,  both  cranial  ami  spinal,  also  hemorrhages, 
etc.,  have  been  produced  Of  late,  effects  similar  to  Unite  produced 
by  tightning-stroka  have  occurred  from  contact  either  with  wires 
through  which  electric  currents  of  high  intensity  were  passing,  or 
with  electro-motor  apparatus.  Death  may  be  due  to  actual  tissue 
destruction,  or  to  arrest  of  respiration  and  asphyxia.  In  the 
first  case  the  subject  is  beyond  recovery  ;  in  the  latter  ease  death 
may  be  only  apparent,  and  artificial  respiration  continued  for  some 
hours  may  lead  to  recovery.  The  trmtmmt__  consists  in  applying 
warmth  t  artificial  respirati< m ,  and  stimulants  whilst  the  patient  is  in 
astatc_  of  shock  or  guftpfwlfln1  unitvmfrioi^  with  rbyfhmiml  tmfttiftns 
*nH  rHi^flti^Uf?  of  the  tongue  (the  Lahvnh  method  of  treating 
asphyxia). 

Sunstroke  is  produced  by  dilatation  oJ  the  Mood-vessels  of  the 
upper  part  of  the  spinal  cord  ami  adjacent  portion  of  the  brain.  It 
is  the  effect  of  the  suu*a  mys  before  midday  falling  on  the  exposed 
bock  of  the  head  and  neck.  It  is  favoured  by  muscular  exercise  in 
young  men  without  food  or  water,  especially  when  not  acclimatised 
or  when  suffering  from  malaria,  As  it  is  not  produced  by  glaring 
heat,  t.g.r  not  in  furnace  men*  it  has  been  thought  that  the  actinic 
ravs   produce   the  effect,  and  so   Dr.   Andrew  Duncan  has  suggested 

•range-yellow  lining  for  the  cap  iuaabacK  of  the  coat  to  absorhZT" 
these  n\yjt^ 

Treatment — The  application  of  ice  to  the  head  and  spine,  liquid 
food  and  rest.  For  the  dangerous  coma,  ether  injec^jonaT  coffee, 
fljujcllationii*  andt_  if  neeesrfflry,  artificial  respiration.  ~±-  f^V^-fc^L^^— < 

Asphyxia  or  suffocation. — This  may  result  from  immersion  in 
water,  exposure  to  irrcspirahle  gM0L,  to  carbonic  oxide  and  carbonic 
acid  met  with  in  mines,  wells,  breweries,  fires,  etc.,  or  from  foreign 
bodies  entering  the  air  passages. 

Treat  mr*tt. — Recovery  from  drowning  is  generally  successful  when 
tlti  time  of  submersion  is  under  fgurini notes.  Occasionally  the 
person  has  been  brought  round  after  a  much  longer  period,  which 
iini>t  always  be  presumed  to  be  possible,  even  although  he  has  been 
under  water  for  a  quarter^  of  an  hour^  First  the  mouth  is  cleared  by 
placing  the  man  head  lowest,  forcing  open  his  month  and  booking 
out  mud  and  weeds.  Then  with  his  face  lowest,  the  chest  and 
nlxlomen  are  forcibly  corn  pressed,  to  drive  water  out  of  the  air 
A  rti ti < ■  i a  I   res i  > i  rat  i *  j  n  is  commenced  by  seizing  the  elbows 


passage 

of  the  i 


patient,  pushing  them  forcibly  into  his  chest,  then  sliding  the 
ell »ows  forward  whilst  keeping  up  the  pressure  till  they  meet,  then 
raining  the  elbows  behind  the  man's  head.  Or  the  man  is  turned  on  to 
hia  nice  and  pressed  upon  to  produce  full  expiration,  then  turned  m 
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to  his  back,  by  which  the  chest  expands,  As  soon  as  he  breathes 
he  is  to  Ke  well  covered  up  with  sack*,  hay,  etc.,  to  stop  the  rapid 
loss  of  heat  through  the  wet  clothes*  As  soon  as  possible  the 
patient  is  put  to  bed  ;  he  may  first  he  plunged  into  a  hot  bath,  thou 
stimulating  enemata,  hot  coffee  by  the  mouth,  friction  aud  mustard 
plasters  to  the  chest  and  calves  follow. 

In  the  carbonic  oxide  and  acid  asphyxia  the   administration  of 
oxygen  is  a  most  important  addition  to  the  artificial  respiration. 

Haemorrhage* 

In  speaking  of  the  treatment  of  wounds,  it  was  stated  that  our 
first  care  should  be  to  staunch  hemorrhage,  This  requires  different 
measures  according  as  it  is  arterial,  venous,  or  capillary.  It  is 
therefore  first  necessary  to  be  able  to  distinguish  between  these 
varieties.  Usually  it  is  quite  easy.  In  arterial  haworrhtuj?  the 
blood  escapes  in  jets,  the  force  of  which  is  increased  at  each  systole 
of  the  heart,  and  is  of  a  bright  scarlet  colour*  In  vcnoan  A" 
the  blood  wells  up  from  the  wounded  vessel  usually  hi  a  continuous 
stream,  and  is  of  a  dark  purplish-red  colour.  This  is  much  inch 
by  obstruction  of  veins  above,  by  dependent  positions,  by  muscular 
exertion  and  straining.  Hence  it  is  much  greater  after  accidents 
than  at  operations.  In  tapillart/  hnmt/rrhwje  the  blood  appears  to 
COM  from  all  parts  of  the  wound,  trickling  down  its  sides  to  the 
deeper  parts,  where  it  forms  a  little  pooh  In  some  instances, 
however,  as  where  arterial  blood  escapes  from  a  deep  and  devious 
wound,  it  nmy  resemble  venous  blood  in  that  it  flows  continuously 
instead  of  in  jets,  and  when  the  patient  is  partially  asphyxiated,  as 
from  too  large  a  dose  of  an  anaesthetic,  it  becomes  of  a  dark  colour. 
On  the  other  haud,  venous  blood  exposed  to  the  air  in  its  passage 
from  a  deep  wound  may  OfidergO  oxygenation  and  become  bright 
like  arterial,  and  blood  may  flow  from  a  large  vein,  £<?.,  the  h  »  m.i 
rhoidal,  in  distinct  spurts  synchronous  with  respiration,  Bleeding 
from  the  corpus  spongiosum  and  corpora  cavernosa  of  the  penis,  or 
from  like  tissues  consisting  of  cavernous  blood-spaces  or  numerous 
small  arteries  and  veins,  is  sometimes  spoken  of  as  ixti-em-hifmatou* 
hwmwihtny*,  When  hemorrhage  occurs  in  a  visceral  cavity,  as  the 
pleura,  peritoneum,  uterus  or  bladder  [int-niuit  Itftmorrfuitje),  or  into 
the  substance  of  the  tissues  of  the  trunk  or  extremities  (ga  travaMatitm,)^ 
it  is  known  by  special  signs,  aud  is  breftted  of  else  w  lie  re, 

mttitutimal  rjfWt*  of  hambfwkaffe* — The  effect  upon  the  ooa» 
Mtitution  of  course  varies  according  to  the  amount  of  blood  lost^ 
and  is  more  marked  when  the  blood  is  rapidly  poured  out  from  a 
large  artery  than  when  it  escapes  slowly  from  a  small  artery  or 
from  a  vein.  In  the  former  ease  the  patient  may  die  in  a  few 
minutes  of  syncope.  When  the  bleeding  is  less  severe  the  face 
led  general  surface  become  blanched  and  cold,  and  the  lips  and 
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DMMXyftf  membrane  pallid,  The  pake  in  feeble,  fluttering  and  rapid, 
and  at  length  only  to  be  felt  in  tbe  larger  vessels,  The  skin  is 
bathed  in  profuse  perspiration,  the  respiration  is  sighing,  the  sight 
dimmed,  and  the  mind  wanders.  These  symptoms  may  end  in 
syncope,  twitching  of  the  limbs  or  convulsions,  and  death  ;  or  the 
patient  may  slowly  recover,  or  may  suffer  from  anosmia  or  functional 
disturbance  for  years.  If  he  is  old,  some  secondary  disease  is  apt 
to  be  engrafted  on  this  state  of  anaemia,  of  which  he  may  rlie. 
Children  bear  the  loss  of  blood  badly,  but  recover  rapidly  ;  the  old 
stand  the  loss  better,  but  the  effect  on  their  constitution  is  more 
permanent.  In  slighter  hut  continued  Iminnrrhages,  such  as  may 
!  in  piles,  uterine  fibroids,  etc.,  the  patient  becomes  antemic, 
is  short  of  breath,  soon  tired  and  exhausted,  readily  faints  on 
exertion,  and  may  have  oedema  of  the  ankles  and  legs.  The  pulse 
in  lUch  cases  has  the  well-known  hemorrhagic  character,  &♦<?.,  it  is 
increased  in  rapidity,  and,  though  full,  is  readily  compressible, 
completely  collapsing  during  each  diastole  of  the  heart, 

Constitutional  treatment  of  haemorrhage. — When  the  bleeding 
has  braa  severe,  immediate  steps  must  be  taken  to  prevent  fatal 
ly&OOpe;  and  after  this  danger  has  been  tided  over,  we  must  then  seek 
to  counteract  the  remote  effects  produced  upon  the  whole  system  by 
the  loss  of  blood.  The  surgeon  *s  efforts,  therefore,  should  first 
be  directed  to  arrest,  or  at  any  rate  to  temporarily  control,  the 
hemorrhage  by  some  of  the  local  measures  to  be  presently  described. 
Having  done  this,  the  chief  indication  is  to  prevent  fatal  syncope 
inuring  a  sutheient  supply  of  blood  to  the  brain  to  excite  the 
vaso- motor  centre  in  the  medulla  oblongata.  Thus,  the  patient 
should  be  laid  on  his  back  with  his  head  low,  his  body  warmly 
covered  up,  and  hot  bottles  placed  at  his  feet  and  about  his  trunk  ; 
and  if  the  pulse  does  not  improve,  stimulants  in  small  quantity m 
should  be  administered,  by  the  mouth  if  he  can  swallow,  otherwise 
by  the  rectum  or  by  ittbcutaneous  injection  ;  whilst  ic  wnn  ouw 
fin-  legs  and  arms  should  be  held  up,  or  an  Esmarcb's  bandage 
applied  to  them,  or  tbe  abdominal  aorta  compressed,  in  order  the 
better  to  drive  the  blood  to  the  brain.  After  the  arrest  of  the 
haemorrhage,  infusion  of  saline  solution  should  be  practised.  Where 
the  bleeding  is  internal  or  cannot  be  arrested,  stimulants  should  be 
Avoided,  inasmuch  as  the  syncope  into  which  the  patient  has  fallen 
tends  temporarily  to  stop  the  bleeding  by  inducing  dotting  of  the 
blood  in  the  wounded  vessels,  If  the  heart  be  again  roused  to 
action  by  stimulants  and  the  vessels  in  consequence  become  dilated, 
olotfl  may  be  displaced,  the  bleeding  re-started,  and  the  last 
flick efi&g  spark  of  life  put  out, 

Infwtiott  of  st i ii a f  \  fluid. — Transfusion  of  blood  from  the  artery  tl 

to  a  vein  of  the  patient  proves  a  dangerous  procedure  fans 

the  formation  of  fibrin  in  the  transfused  blood  giving  rise  to  emboli 

and    also    to    toxic    poisoning   from   decomposition    of    the    white 
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corpuscles,  etc.  It  has  been  shown,  experimentally  and  practically, 
that  saline  fluid  has  all  the  advantages  and  none  of  the  disadvantages 
of  transfusion. 

The  saline  fluid  consists  of  sodium  chloride  5j.  hi  Oj.  of  sterile 
water  at  IIG'R  As  such  it  may  be  administered  (1)  l.\  ih<.< 
rectum  with  it  ball  syringe,  the  patient's  head  being  lowered  rod 
the  pelvis  raised,  when  one  to  two  pints  are  slowly  injected,  and  tins 
can  be  repeated  in  a  quarter  to  half  an  hour.  The  great  advantage 
is  the  expedition  with  which,  on  emergency,  this  may  be  carried  out, 

(m2)  Subcutaneous  infusion  is  of  great  value  during  a  severe 
operation  likely  to  be  attended  by  shock,  as  it  can  be  kept  up  by 
an  assistant  during  the  course  of  the  operation,  and  may  be  repeated 
during  recovery  from  the  operation,  A  funnel  and  rubber-tube  is 
joined  to  the  needle  of  an  exploring  syringe,  and  when  this  is  full  of 
salt  solution,  the  needle  is  inserted  into  the  loose  connective  tissue 
to  the  outer  side  of  the  breast,  and  the  funnel  raised  three  feet  or 
so  above  the  patient.  Fluid  slowly  passes  in  until  a  swelling  i* 
raised  to  the  size  of  a  child's  head,  when  the  needle  is  changed  to  the 
opposite  side,  and  afterwards  to  the  flank.  On  withdrawing  the 
needle  a  collodion  dressing  is  applied,  and  in  a  few  hours  the 
swellings  will  have  gone. 

(3)  Venous  infusion. — A  vein,  &$»j  the  median  basilic,  is  exposed 
and  two  ligatures  put  round  it,  that  below  is  tied  tightly*  that  above 
is  fixed  by  a  single  how  to  compress  the  vein.  Then  a  glass 
cannula  or  clean  catheter  is  inserted,  and  the  upper  ligature  used  to 
fix  it  The  cannula  ha*  been  previously  attached  to  a  funnel  and 
tube  and  filled  with  saline  fluid.  Then  two  to  five  piuts  are  slowly 
run  in  whilst  the  pulse  is  watched.  At  the  end,  the  cannula  is 
removed,  the  vein  tied,  and  the  wouud  sutured. 

Prolonged  ameniia  may  follow  a  great  loss  of  blood  and  require  a 
course  of  general  treatment  by  rest,  diet,  and  country  or  sea  air, 
with  iron. 

The  local  treatment  of  hemorrhage  may  be  considered  under 
the  heads  of  arterial,  venous,  and  capillary  hemorrhage. 

Arterial  haemorrhage  is  spoken  of  as  ( 1 )  primary,  (2)  reactionary 
or  recurrent,  and  (3)  secondary. 

(I)  Primary  h&morrhagc  is  that  which  occurs  at  the  time  an 
artery  is  wounded,  whether  by  accident  or  surgical  operation. 
(2)  keaciionarp  or  rtturrmt  h&marrhagc  is  that  which  occurs  on  the 
patient  recovering  from  the  shock  of  the  wound  or  operation  after 
the  primary  hemorrhage  has  stopped,  and  may  be  regarded  as  a 
failure  in  the  process  for  the  temporary  closure  of  the  vessel.  The 
term  recurrent,  therefore,  should  only  be  applied  to  haemorrhage 
occurring  within  twenty- four  hours  of  the  injury.  (3)  Secondary 
wr  is  that  which  occurs  any  time  after  the  first  twenty-four 
hours,  And  is  due  to  the  failure  of  the  process  for  the  permanent 
closure  of  the  vessel     The  treatment  in  each  case  is  different. 
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L  Primary  arterial  haemorrhage, — It  will  be  beet  first  to  con- 
sider the  natural  arrest  of  lnemorrhage  before  describing  the  sur. 
measures  which  have  been  founded  upon  it  When  au  artery  of 
small  or  moderate  size  is  completely  divided,  the  cut  end,  in  con- 
sequence of  the  injury  stimulating  the  muscular  fibres  of  the  middle 
coat,  contract^  thus  lessening  the  size  of  the  orifice,  and,  in  the  case 
of  the  small  arteries,  completely  closing  it.  At  the  game  time,  the 
cut  end,  owing  to  the  normal  elastic  tension  of  the  artery,  retracts 
within  its  sheath,  leaving  the  surface  of  the  latter  rough  and  uneven. 
The  diminution  in  the  size  of  the  orifice  retards  the  escape  of  blood. 
The  slowed  current  pasaiug  over  the  divided  wall  of  the  artery  and 
the  roughened  internal  surface  of  the  sheath,  in  consequence  of  this 
multiplication  of  points  of  contact  and  exposure  to  the  air,  coagulates, 
gradually   blocks   up  the  orifice,   and  fills  the  sheath  around  and 

nd  the  retracted  end  of  the  artery,  forming 
what  is  called  the  external  elotf.  The  stream 
having  been  thus  slowed  or  stopped,  the  blood 
inside  the  vessel  also  coagulates,  and  the  coagu- 
lation spreading  from  the  clot  that  blocks  up 
the  orifice  to  the  first  collateral  branch,  forms 
what  is  called  the  internal  dot  (Fig.  77).  The 
internal  clot  is  of  a  conical  tapering  shape  of  a 
dark  red  colour,  and  only  adherent  to  the  vessel 
walls  at  its  base.  When  the  htemorrhage  has 
been  severe,  two  other  factors  favour  the  for- 
mation of  these  clots,  viz,  (a),  the  eufeeblemeut 
of  the  hearts  action  induced  by  the  tendency  to 

operand  the  consequent  diminished  force  with 
which  the  blood  is  propelled  from  the  divided  vessel  ;  and  (b)  the 
increased  tendency  of  the  blood  to  coagulate  owing  to  an  alteration 
iu  its  composition  caused  by  the  absorption  of  watery  fluid  from  the 
tissues  to  make  up  for  the  amount  of  blood  lost  by  the  haemorrhage* 
the  haemorrhage  is  arrested,  and  still  presuming  that  the  vessel 
be  of  a  small  or  a  medium  size,  it  may  not  recur,  and  the  wounded 
vessel  will  become  permanently  elowd  in  the  way  to  be  presently 
dmoribed.  It  is  only,  however,  when  the  vessel  is  small  that  repair 
can  thus  take  place.  VY hen  a  large  vessel  is  wounded,  the  natural 
process  is  quite  insufficient  to  prevent  an  immediately  fatal  issue  j 
whilst  if  the  vessel  is  of  medium  size,  as  the  syncope  passes  off,  and 
the  heart  again  begins  to  act  with  vigour,  the  clots  may  be  washed 
away  and  the  bleeding  recur  till  fainting  once  mure  ensues.  In 
ihiw  utjv  bleedings,  alternating  with  temporary  urnsts,  exhaust  the 
pal  lent  V  strength,  till  he  finally  succumbs  to  fatal  syncope. 

Tin.    ttitfaod    by   which    the  vessel  is  permanently  closed    is  as 

follow*:' — The  (dot  between  the  artery  and  the  sheath  prevent*  the 

y    hom    diluting   on  the  cessation  of    the  contraction   of    the 

i  ular  fibres  of  the  middle  coat  ;  whilst  the  internal  clot  &o1 
w  1* 


Fm+ 


77+  —  Diagram  of 
jt  woutuleil  artery 
closed  by  dote, 
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to  speak ,  as  a  buffer,  and  thus  prevents  the  force  of  the  blood-si  i 
being  exerted  to  its  full  on  the  end  of  the  vessel  while  healing  is 
taking  place.  The  injury  inflicted  on  the  coats  of  the  vessel  by  its 
division  sets  up  a  preliminary  inflammation  to  a  variable  extent. 
Leucocytes  and  some  fluid  exudation  escape  from  the  vasa  vasorum 
and  from  the  capillaries  around,  and 
U-  co  i  n  e  i  u  i  x  ed  with  the  pri  m  ary  clot.  ft  u  t 
healing  proper  commences  with  the  pro- 
litVnition  of  the  endothelial  cells  liuing 
the  cut  vessels  and  of  the  connective- 
tissue  cells  in  its  walls  (see  Fi^s.  2  and  3). 
The  cells  thus  formed  invade  both  the 
external  and  internal  cloL  These  hbro- 
blasts  gradually  remove  the  red  cells, 
fibrin,  and  inflammatory  leucocytes.  The 
clot  in  and  around  the  vessel  becomes 
paler  and  intimately  adherent  It  is 
next  vascuJarised  by  young  capillaries 
sprouting  inwards  from  the  vasa  vasorum, 
and  from  the  connective  tissue  around, 
until  the  vascularized  plug  is  gradually 
converted  into  fibrous  tissue.  The  in- 
ternal and  external  plug,  as  well  as  the 
wall  of  the  artery,  as  far  upwards  as  the 
first  collateral,  gradually  becomes 
verted  into  a  fibrous  cord  from  which  the 
newly -formed  vessels  have  disappeared  as 
the  scar  tissue  contracts  (Fig.  78), 

The  internal  clot  ill  the  distal  end  is 
often  less  perfectly  produced,  and  may 
not  be  formed  at  all.  Consequently, 
secondary  hiemorrhage  is  more  frequent 
from  the  lower  than  from  the  upper  end 
of  a  ligatured  artery. 

When  an  artery  is  merely  punctured, 
the  arrest  of  hemorrhage  will  depend 
upon  the  size  of  the  vessel,  and  the  size 
and  direction  of  the  puncture.  A  wound, 
however  small,  of  the  aorta,  or  of  a  vessel 
next  removed  in  size,  will  probably  be  fatal. 
In  a  vessel  of  less  magnitude^  when  the  puncture  is  small,  a  clot  forms 
of  an  hour-glass  shape,  thus  blocking  tip  the  wound,  and  healing  from 
fcbfl  i  n  argi  us  occ  u  rs  by  ce  1 1  -prol  i  f era  t ion.  A  somewhat  larger  wou  nd, 
when  made  longitudinally  to  the  artery,  may  heal  in  the  Mine 
but  when  made  transversely  to  the  axis  of  thu  rCMfllj  it  ;i-nmes  a 
diamond  shape,  in  eouset|uenee  of  the  elastic  retraction  of  the  coats, 
and  the  haemorrhage  will  probably  not  be  arrested  spontaneously. 


Fig  78. — Healing  of  iin  ftlttZJ 
I i gat u red  in  oontin u ity .  T I ■  i 
ligature  comes  to  be  eui- 
bedded  in  a  *tpiodle-sbai»ed 
tnaos,  1,  of  fibrous  tisane  da- 
rived  by  proliferation,  espe- 
cial ly  from  the  «heatb  a  ml 
outer  coat  of  the  Artery.  The 
proximal  end  is  blocked  by  a 
dot,  9,  wbicb  taper*  ap  tortiie 
first  collateral,  i.  The  pri- 
mary clot  is  invaded  and 
replaced  by  tibrobbwta  de- 
rived from  ttte  inner  and 
middle  teat  of  the  artery. 
On  the  distal  side  of  tbe 
ligature  is  a  imaller  clot,  3, 
tapering  to  the  next  branch,  5, 
by  which  anasi'  i 
sell  bring  blood  into  the 
artery  *a;>u  own  by  tbe  arrowy 
Between  i  and  5  tbe  Teasel 
becomes  converted  into  an 
impermeable  cord. 
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The   surgical   methods  of   arresting  hemorrhage  mtu 
considered  under  the  heads  of  temporary  and  permanent  methods . 

I.    Temporary  methmls  of  arrest mg  ha t/iorrhage* 

The  surgeon,  if  the  bleeding  point  is  within  reach,  need  never  fear 
haemorrhage,  as  mere  pressure  with  the  finger  will  control  it,  whatever 
the  *ize  of  the  vessel,  till  he  can  obtain  the  means  of  permanently 
arresting  it;  The  pressure  should  be  made  directly  on  the  bieeding 
point,  aided,  if  need  be,  by  pressure  between  the  wound  and  the  heart  ; 
in  the  former  situation  with  the  finger,  pressure- forceps,  or  plug  of 
game,  combined  with  elevation  ;  in  the  latter  situation  with  the  finger 
or  the  tourniquet,  the  pressure  being  then  made  in  such  a  direction 
BM  to  press  the  artery  against  some  resisting  structure,  fu  a  portion 
of  bone. 


Fw,  71k— Petit  a  tourniquet. 


Pirj.  80. — Signorcmi'i*  toumitiutil. 


The  tourniquets  employed  are  various  {Fig,  79  and  Fig.  80). 
The  rubber  tube  of  the  RsmaruVa  apparatus  perhaps  answers  the 
i  Impromptu  tourniquet  may  be  made  by  tying  a  pockets 
handkerchief  loosely  round  the  limb,  and  twisting  it  up  tightly  with 
a  Wftlkhlg-fiticfe  or  umbrella.  These  temporary  means,  however,  are 
only  supplementary  to  direct  pressure* 

Tourniquets  are  rarely  of  service,  and  then  only  in  skilled  hands. 

If  i  tourniquet  be  applied  above  a  wound,  without  keeping  up  direct 

an  ,  unlesfl   -  rcwedso  tightly  as  to  arrest  all  thaartefud  tlowT  no 

may  matter  as  1  ijneottou  of  first  aid   in  a  conscious  patient,   the 

result  is  venous  obstruction.     Blood  oontinuof  fco  Bow  into  the  limb 

h    inajn  artery,    bnt  none  escapes   by   the  more  compressible 

veins.      The   result    is  a  raising   of  venous   blood    tension    and    an 

iuuh  haemorrhage  from  the  wound,     A  patient  will  be 

soon  rend-  reft  from  such  a  small  lesion  as  a  ruptured 

p  2 
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varicose  fobs,  and  more  quickly  still  iu  the  ease  of  ■  eompotmd 
fixture,  if  a  jwurtiaity  tight  band  be  placed  round  the  thigh  and 
the  wuuini  be  in't  ooaapropaedl 

Dired  pressure  with  e  le vati  on  is  the  met  h  od  for  te  i  n  pora  r i  \y 
afTBatiug  haemorrhage;  it  admits  of  prompt  application.  A  tourniquet 
takes  time  to  apply,  whilst  blood  is  being  lost,  and  if  blood  is  not 
flowing  tat,  the  tourniquet  is  unnecessary*  If  direct  pressor*  is 
insufficient  diglteJ  pressure  should  la?  made  on  the  artery  above,  by 
which  the  venous  return  is  tint  greatly  or  at  all  impeded. 

SL    Permanent  methods  of 'arresting  htemorrfuiffe* 

(I)  Ligature  i*  the  moat  reliable  method  of  permanently 
arresting  hemorrhage,  and   is  the  one  most  frequently  employed. 


Fin.  81.—  Artery  forceps 

Silk*  carbolised  and  ohronuoiaed  catgut,  kangaroo -tail  tendon,  are 
the  materials  chietly  used  as  ligatures  (see  p.  185).  For  the 
ligature  of  arteries  in  their  continuity,  the  choice  of  ligature  is 
still  open  to  question,  and  will  be  referred  to  again  under  Ligature 

Flu.  82.—* A*  Ttoc  re^Mtnot ;  H.  The  granny -taut ;  0.  Thu  surgeon 'a  kaot ;  D,   The 

clo  re- hitch. 

af  Arterit*  (?.t;,).  Whatever  form  of  ligature  is  used  it  should 
not  be  too  thick,  or  the  internal  and  middle  coats  will  be  unevenly 
divided  or  may  escape  division  altogether.  At  the  same  time  it 
ihoilld  be  strong  enough  to  resist  absorption  or  softening  till  the 
artery  ia  securely  sealed.  An  artery  is  tie*!  in  :m  opm  wiumd  by 
seising  the  cut  mi  with  nibbed  forceps  (uf  which  Fig.  81  is  one  of 
the  best  forma), drawing  it  gently  from  it*  sheath,  throwing  a  ligature 
round  it,  and  then  iture  in  ■  reef-knot  or  a  surgeon's  knot 

(Fig.  £2,  A  and  <  L      Both  endsuf  the  ligature  are  then  I  Kit  oH  short* 

If  this  cannot  well  be  done,  especially  when  the  end  of  (hi1  ai 
is  torn  or  sloughing,  a  dissection  is  carried  up  the  line  of  the  vessel 
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until  a  sound  j>oint  ia  reached,  and  then  a  ligature  is  put  round  by 
aid  of  an  aneurysm  needle  (Pig.  83),  as  described  under  Lijnture  of 

p0f  the  ligature  of  the  cttt  end  of  an  artery \  either  a  reef-knot  or 
a  surgeon's  knot,  drawn  as  tightly  as  possible,  is  always  used.  The 
objection  to  the  reef-knot  is  that  the  first  hitch  m;iy  yield  before 
the  second  hitch  can  be  tightened.     Also  after  tightening  the  second 


J 


Fig.  83. — Aneurysm  needle. 


bf  one  end  must  not  he  drawn  upon,  or  the  reef-knot  may  turn 
into  a  slipknot  and  yield.  The  first  hitch  of  the  surgeon's  knot  is 
made  of  two  turns,  and  being  drawn  as  tightly  as  possible  should 
not  yield  until  the  second  hitch,  which  is  made  with  only  a  single 
turn,  is  also  tightened. 

For  the  Kgatmw  qf  on  artery  m  continuity  either  a  reef-knot  or  a 
surgeon's  knot  is  generally  used,  ami  it  has  been  thought  best 
hitherto  to  draw  the  first  hitch  so  tightly  as  to 
cut  through  the  inner  and  middle  coats,  which 
can  be  felt  to  yield.  On  inspecting  the  result 
of  such  a  ligature  by  slitting  up  the  artery,  a 
oleaiHlllt  division  of  the  inner  slid  middle  coats 
Is  wen  (Fig.  84),  the  elastic  fibr^  causing  the 
divided  ends  to  curl  inwards  towards  the  lumen 
of  the  artery,  whilst  the  outer  coat  of  fibrous 
tissue  is  simply  compressed  in  the  grasp  of  the 
The  division  of  the  inner  coat,  fol- 
lowed by  its  curl  inwards,  has  been  hitherto 
deemed  of  much  importance  in  forming  a  firm 
ual  clot 

Messrs.  Ballaiioentid  Edmunds,  however*  have 

<  Mufi'uded   that  this  division  of  the  inner 

mi  necessarily  weakens   a  large  artery,  and  by 

so  much   favours    the  occurrence  of    secondary 

hemorrhage*     They  propose  a  "stay- knot,"  formed  by  putting  two 

ires  side  by  side.      They  first  put  round  the  artery  two  ligatures 

ltd  make  <>u  each  fteptrajfcelj  the  first  hitch  of  a  reef-knot,  which 

they  tighten  just  sufficiently  to  compress  and  close  the  lumen  of  the 

arler\   without  dividing  the  coats,  and   thou  taking   the  ends  of  the 

ligatures  on   either  side,   the  second  hitch  of  a   reef-knot   is   made 

them    together.     Some  havo  objected    to  this  measure  as 

n&poeaible,  since  that,  when   the  ligature  is  tightened,  the 


Fix) 


8*,— Diagram  of 
a  Itgat u red  artery. 
E.  External ;  M, 
Middle  ;  ami  I.  In- 
ternal coat*  L.  Liga- 
ture, 
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artery  is  so  folded  thai  the  projections  of  the  folds  inwards  are  cut 
through  at  their  apices  before  the  lumen  is  closed.  Practically, 
good  results  have  been  claimed  from  this  met  hud  :  on  the  other 
hand!  a  return  of  the  circulation  has  in  other  cases  taken  place 
requiring  Another  operation  and  the  re-app Heat  ion  of  a  tighter 
ligature. 

Litjature  of  pedicles. — Whenever  tissue  is  in  eluded  in  the  ligature 


FlO.  85.— Stay-knot  (Rnltnno*  and   Kdrmimlb).     If  there  is  imioh  tension,  two  loop* 
may  Ik-  thrown  in  the  first  Inteb,  ft*  in  n  surgeuus  knot 

in  addition  to  the  vessel,  especially  when  this  consists  of  tBdematous 
unstriped  muscular  and  fihrous  tissue,  the  tissue  is  likely  to  slowly 


Si,— Pedicle  transfixed  by  I 
doubled  Ligature. 


Flo,  87- — Interlocking  pedfelt  ligAliire. 
TUe  doubled  Ligature  i*  divided  at  the 
liMiji.  tin  twii  Nilves  interlocked  and 
brought  round  either  tt(U,  whttfO  eneh 
i*  tied  \ty  a  surgeon's  kiiut. 


yield  under  ihe  pressure  of  the  ligature,  which,  if  it  is  simply 
encircling  the  tissue,  slips  oft"  and  haemorrhage  recurs.  Hence  in  all 
pedklil  oi  inmimrs,  in  ligaturing  the  spermatic  cord  in  course  of 
castration,  and  in  all  other  places  where  tissue  imtside  the  vessel 
has  to  l)e  included,  the  ligature  is  applied  by  transfixion,  M  shown 
in  the  diagrams,  86  to  90,  and  then  slipping  cannot  take  place. 

(8)  Prtmtre  amd  fof^rutm^.'^Pvimute  by  the  linger  or  sponge 
rout  timed  for  several  minutes  i*  sufficient  to  allow  of  a  clot  funning 
in  capillaries,  arterioles  and  veins. 
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Bleeding  from  an  oozing  surface,  auch  as  cavernous  tissue  and 
surfaces  bared  in  tearing  through  adhesions,  shelling  out  tumours, 
etc.,  is  stopped  by  suturing  the  surfaces  together  firmly. 


Pm.  88. — Four  ligatures  interlocking  for  a  thick  pedicle. 


mre  (Ban took \).     Q»e  fftd  is  jisu&ti]   round   the  pidfcb   cm. I 
through  t)«e  loop  ;  the  en  da  are  then  ilrnwii  tight  rod  tied  an  one  side* 


•^.—  Pedicle  Kjinisire  (Staffordshire  knot!     After  transfixing  the  i>edicle  the 

bop  b  wiiU-iml  :in>l  l>t ''uunt  tack  orer  the  tmmjiir  ;  >*ue  free  end  it  then   curried 

ii:r  loop  roooil  ill*-  pedicle  go  one  lido,  and  the  other  free  end  under  the  loop 

lad   pound   the  opposite   Bide,  the  knot  heiug  opposite  to  the  point  at  which  the 

poikb  *M  li»l  ♦.'fitered  by  the  needle. 
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Strips  of  iodoform  or  other  gauze  are  used  as  a  plug  or  tampon* 
especially  for  cavities  with  walls,  *.</,,  the  nose,  vagina,  tooth  - 
socket,  bone-  or  abscess-cavity,  etc.  The  end  of  the  strip  is  p] 
firmly  against  the  chief  bleeding  point,  and  the  strip  then  packed 
against  it  in  regular  folds  up  to  the  surface,  where  a  short  end  is 
left  free.  The  plug  is  removed  after  twenty-four  hours,  or  several 
inches  are  pulled  out  each-  day  so  that  no  discharge  shall  collect 
behind,  until  at  the  end  of  a  week  or  K  the  whole  is  drawn  out, 
leaving  a  granulating  cavity.  By  twisting  up  the  free  end  of  the 
gauze,  the  strip  is  the  more  easily  drawn  out. 

Firm  and  equable  bandaging  greatly  controls  oozing  after 
operations  and  prevents  blood-clot  from  collecting,  breaking  down 
and  setting  up  secondary  heemorrhage. 

A  graduated  compress,  made  bj  cutting  squares  of  lint  each  a 
little  larger  than  the  previous  one,  piling  the  squares  to  form  a 
pyramid  and  running  a  thread  through  the  whole,  was  frequently 
employed  for  the  pressure  of  an  artery  against  a  tinn  surface,  as  in 
the  ease  of  the  scalp  against  the  skull  or  in  wounds  of  the  palmar 
arch,  and  this  was  supplemented  by  tightly  knotting  a  bandage 
over  the  compress.  But  this  pressure  causes  pam  and  leads  to 
suppuration  and  sloughing.  Nowadays,  the  bleeding  vessel  is 
sought  for  and  tied. 

Fftrri]*rt&Bure  consists  in  seizing  the  bleeding  artery,  and  the 
surrounding  tissues  if  the  vessel  is  small,  with  Spencer  Wells'  nr 
Other  |  >  iv  ss  u  re -forceps*  leaving  them  on  a  few  minutes  and  then 
very  gently  withdrawing  them.  It  is  a  means  often  used  to  control 
tin/  hemorrhage  during  an  operation,  and  will  even  permanently 
arrest  it  in  the  case  of  the  smaller  vessels,  which  are  often  found 
not  to  bleed  when  the  forceps  are  removed.  It  is  sometimes 
employed  for  arresting  hffi&OTrhage  from  a  vessel  which  from 
its  depth  or  other  cause  cannot  be  tied.  In  such  a  case  the 
I'nivi'p*,  art  toft  on  from  twelve  to  twenty-four  hours,  and  at  th< 
end  of  that  time  are  very  gently  removed  so  as  not  to  re-start 
the  bleeding. 

Powerful  pressure-forceps  closed  by  a  screw  or  strong  ratchet 
crush  a  vessel  or  vascular  tissue  out  into  a  thin  membrane,  e,#*, 
Pollock's  pile  crusher,  Doyen's  forceps.  This  may  have  to  be  done 
somewhat  slowly,  or  friable  tissue  is  cut  through  as  if  by  a  knife. 
The  crushed  tissue  may  be  left,  trusting  to  the  mechanical  closure 
aided  by  clotting  al»ove,  or  it  may  be  ligatured  or  can  tensed, 

(3)  Tonfon  is  in  common  use  for  small  vessels.  These  are  seized  by 
clamp  forceps,  which  are  then  twisted  round  half  a  dozen  times  or 
so  until  they  Mfftfl  away,  It  is  especially  useful  and  avoids  a 
ligature  vhea  the  vessels  are  running  in  loose  connective  tissue.  It 
tails  in  f rial ilc  tissue,  which  breaks  away  before  the  vessel  is 
twisted  enough,  and  in  tough  tissue  in  which  the  vessel  untwists.  In 
such  tissues  a  ligature  should  be  employed   without  waste  of  time 
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igh  the  necessity  of  having  to  pick  up  the  bleeding  point  again, 
won  has  been  applied  to  large  vessels,  especially  at  (invs 
Hospital,  but  with  better  material  for  ligatures  is  likely  to  be  little 
A  large  artery,  c.$,f  the  femoral,  is  seized  at  its  end  (Fig.  9] ) 
with  clamp  forceps  and  drawn  out  of  its  sheath  for  an  inch  or  so, 
where  it  is  held  by  a  second  pair  of  forceps,  whilst  the  one  on  the  end 
r  i  Mi  the  intervening  portion  of  the  artery  about  six  turns  until 
the  internal  and  middle  coats  have  given  way,  and  the  artery  no 
longer  untwists  when   let  go. 

The  other  methods  of  arresting  hemorrhage  are  of  less 
importance. 

(4)  Void  is  only  applicable  to  stopping  hiemorrhaye  from  small 
veosels.  It  acts  by  causing  the  muscular  coat  to  contract,  thus 
promoting  the  coagulation  of  the  blood 
in  the  arterioles  and  capillaries.  It  is 
frequently  employed  in  the  form  of  cold 
water  or  ice  to  arrest  hleeding  from 
the  smaller  vessels  in  bruises,  sprains, 
hemorrhage  into  joints,  or  ou  mucous 
membranes,  e.g.,  for  epistaxis.  ft  is 
not  now  employed  lor  large  wounds,  as 
the  cold  increases  shock. 

(5)  II tat  in  the  form  of  hot  water 
now  pften  used   in   large  operation 

wounds,      The  water  must  be  but  (120° 

bo  L60  )  ;  warm  water  merely  encourages  tbc  hemorrhage  by 
away  tbe  ooagula  blocking  the  vessels*  Hot  water  acts 
stimulating  tbe  muscular  fibres  of  the  vessel  to  contract  It 
also  causes  coagulation  of  the  albumen  of  the  blood.  Superheated 
steam,  atmocausia,  directed  on  the  bleeding  part  through  a  metal 
lube  has  been  employed  of  late  in  en  rot  ting  the  uterus,  etc,  and  in 
arresting  hamorrhage  from  erectile  structures  as  the  urethral  bulb 
and  from  parenchymatous  organs  as  the  spleen  or  liver. 

(6)  Styptic*  are  substances  supposed  to  check  hemorrhage  by 
inducing  the  coagulation  of  the  blood,  as  perchloride  of  iron  ;  by 
favouring  fibrin  formation,  as  matico  leaves  or  Wright's  fibrin  ferment ; 

by  causing  marked  contraction  of  small  vessels,  as  suprarenal 
extract,  harnamelin  or  ergo  tin.  They  arc  but  little  used,  for  either 
they  are  inefficient  or  may  do  harm.  Suprarenal  extract  has  been 
introduced  of  late  to  check  bleeding  from  mucous  membranes,  *#♦, 
of  the  nose,  where  it  causes  the  mucous  membrane  to  become 
markedly  pale  and  anemic,  and  facilitates  operations ;  but  a 
paralytic  reaction  follows,  and  then  hemorrhage  may  recur  pro- 
1'erehloride  of  Iron  is  rarely  necessary  fur  plugging  a  tooth- 
socket  ;  it  is  now  gross  majpr&xis  to  apply  it  for  stopping  hemor- 
rhage from  a  wound,  as  extensive  sloughing  follows.  Kor  oneon 
trollable  hemorrhage  from  a  leaking  aneurysm  no  good  results,  and 
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it  is  better  emitted.  Bleeding  from  a  tooth-socket  is  best  checked 
by  plugging  with  iodoform  game.  If  perchloride  of  iron  is  used,  a 
strip  of  lint  should  be  soaked  in  it  aud  dried  before  insertion,  and 
the  plug  should  be  taken  out  within  twenty-four  hours. 

(7)  The  cautery  arrests  bleeding  in  part  by  causing  the  muscular 
coat  of  the  artery  to  contract,  in  part  by  inducing  coagulation  of 
the  blood,  aud  in  part  by  searing  the  tissues  aud  so  producing  an 
eschar  which  checks  or  prevents  the  flow  of  blood.  The  wound 
should  be  first  dried  by  pressure  with  aseptic  gauze  or  lint,  and  then 
immediately  touched  lightly  with  the  cautery,  which  should  be  at  a 
dull  red  heat,  so  as  to  sear,  producing  a  brownish  film,  not  charring 
the  tissues  black.  If  used  at  a  white  heat  the  cautery  cuts  like  a 
knife,  and  the  hemorrhage  continues.  It  may  be  applied  in  the 
form  of  the  cautery  iron,  which  is  simply  heated  in  the  fire  ;  but 
Paqueltn^s  bcnzoline  cautery  and  the  gal vauo- cautery  are  much  more 
convenient.  The  chief  objection  to  the  use  of  the  cautery  is  that  it 
causes  destruction  of  the  tissues  around,  and  on  the  separation  of 
the  resulting  eschar  secondary  haemorrhage  is  liable  to  ensue. 
The  cautery  should  never  be  used  in  a  clean-cut  wound.  By 
some  it  is  systematically  used  in  removing  nasal  polypi,  piles, 
also  in  outlining  and  removing  cancers  on  mucous  surfaces.  Firm 
plugging  with  gauze,  antiseptic  wax  for  bone  surfaces,  etc.,  now 
replace   the   cautery. 

(8)  Aenprmure  consists  in  securing  the  end  of  the  bleeding  vessel 
by  pressing  it  between  a  needle  or  a  hare  lip  pin  and  the  tissues,  or 
between  the  needle  aud  a  wire  twisted  over  the  needle.  This 
method  is  scarcely  ever  used  now  except  for  arresting  bleeding  from 
a    puncture   of    the    skin,  a    leech   bite,   or  a   varicose    vein   of   the 

2.  Recurrent,  reactionary,  or  intermediary  hemorrhage  is 

thiii  which  may  e«»me  "U  within  the  tirst  twenty-four  hovil  after  a 
wound  as  the  patient  gets  warm  in  bed,  and  the  shock  of  the  opera- 
tion or  injury  has  passed  off.  It  may  be  regarded  as  a  failure  in  the 
process  of  the  temporary  closure  of  the  vessel.  It  should  be  noted 
that  the  term  recurrent  is  by  some  authors  applied  to  what  is  here 
called  secondary  hemorrhage,  Caiwx. — 1.  Slipping  of  a  ligature 
or  displacement  of  a  clot  from  a  vessel  consequent  upon  the 
wounded  parts  not  being  kept  at  rest.  2,  Washing  out  of  a  chit 
froin  a  vessel  which  it  has  temporarily  plugged,  by  the  increased 
force  of  the  circulation  as  the  heart  regains  i>ower  on  the  passing  off 
of  the  syncope  or  shock.  It  is  not  uncommon  in  large  wounds  to 
have  some  oozing  of  blood  through  the  dressings  ;  but  this  should 
not  l*e  considered  as  recurrent  haemorrhage  unless  it  occurs  in 
unusual  quantities,  and  only  then  calls  for  treat  tnent.  The  soiled 
dressings  bating  been  covered  with  fresh  layers  of  the  antiseptic 
gauze  and  wool,  the  part  should  be  firmly  but  gently  bandaged  and 
then  rlcvaLed.      This  packing  failing,  the  dressings  must  be  removed, 
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and  the  flaps  in  the  case  of  an  amputation  separated,  the  clots 
washed  away  with  soiue  hot  antiseptic  solution,  and  any  vessel  found 
bleeding,  tied.  The  wound  should  be  then  redressed  and  firm 
pressure  applied  It  is  better  to  anticipate  this  by  careful  ligation 
of  bleeding  points  before  completing  the  operation,  and  when  this 
cannot  well  be  done  the  wound  should  be  filled  with  gauze  for  a  day 
or  two  and  then  sutured  secondarily. 

3.  Secondary  haemorrhage  occurs  after  the  period  of  reaction  in 
consequence  of  the  failure  of  the  process  for  the  permanent  arrest  of 
b Hemorrhage,  generally  within  a  fortnight  or  three  weeks  of  the 
npt'iMtkm.  It  ia  now  rare  owing  to  its  chief  cause,  septic  infection 
Otf  the  wound,  being  largely  prevented.  But  it  must  be  watched 
for  when  the  main  vessels  are  found  diseased  by  atkerouia  or 
syphilis,  and  if  it  occurs,  generally  does  so  before  the  third  week  is 

■>***. — Secondary  haemorrhage  is  due  either  to  the  defective 
formation  of  the  internal  clot,  or  to  the  failure  of  union  of  the 
internal  and  middle  coats.  Either  of  these,  again,  may  be  (a)  the 
result  of  some  fault  in  the  surgical  means  taken  to  arrest  the  primary 
haemorrhage  or  in  the  treatment  of  the  wound,  and  then  in  some 
mre  may  be  said  to  be  preventable  ;  (A)  the  result  of  some 
disease  of  the  vessel  or  constitutional  state  of  the  patient,  and  then 
may  usual  lv  be  regarded  as  non-preventable.  These  causes  may  bfl 
considered  under  the  following  heads  ; — 

L    Ptfed    in    th*>    l>  in  it*    application* — (</)    An    im- 

proper ly  prepared  animal  ligature  may  become  absorbed  too  soon. 
\  Don-atoorbabk  ligature,  if  chosen,  may  be  too  thick  or  tape- 
like, and  hence  not  divide  or  unevenly  divide  the  internal  and 
middle  coats,  (c)  The  ligature  may  not  be  aseptic,  and  so  cause 
septic  arteritis  and  suppuration,  preventing  repair  of  the  arterial 
walls,  (if)  The  ligature,  whatever  kind  is  used,  may  be  tied  too 
loosely,  or  he  unevenly  knotted,  or  include  foreign  tissue,  (e)  The 
aheatlu  in  applying  the  ligature,  may  he  too  freely  separated  from 
the  artery,  or  the  artery  bruised  during  the  separation  of  the  sheath. 
The  ligature  may  be  placed  too  near  a  collateral  branch,  so 
that   tlie  internal  clot  is  disturbed. 

2     Dtfod   m   th*    mastaptm&U    *>f   the  tWMid— The   tissues    may 

lie   roughly  hartdled  and    bruised,  or  the  wound  may  he  allowed  to 

become  infected  by  pathogenic  organisms,  or  discbarges  may  collectand 

impose,  so  thai  ntlammatiou  and  suppuration  may  be  set 

id  spread  to  the  vessel  and  its  contained  clot,      Septic  chantjr* 

in    the    wound    are    by    far   the   most  frequent    cause  of  aeeppdarji 

tiatii  I  that  should  be  especially  borne  in  mind  when  B 

dealt  with. 

S.    I  ml-wath, — I  nder  this  head   may  be   men- 

f     atberomai     calcareous   degeneration,     and    syphilitic    and 

tuberculous  disease,  all  of  which  may  either  allow  the  ligature  to 
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cut  its  way  too  quickly  through  the  diseased  coats,  or  by  delaying 
repair  prevent  the  adhesion  of  the  internal  and  middle  coats  and 
the  other  changes  that  should  occur  in  the  normal  process  of 
healing. 

4.  CovstitifttowU  comlilifHw, — These  are  such  as  render  the  blood 
less  coagulable  than  usual,  or  are  associated  with  an  increase  of  the 
blood  pressure  and  an  over-action  of  the  heart.  Amongst  such  con- 
ditions may  be  mentioned  the  I  Hemorrhagic  diathesis  and  Bright 'a 
disease* 

Symptom*. — There  maybe  a  sudden  and  even  fatal  gush  of  blood, 
or  previous  to  this,  the  discharge  from  the  wound  may  have  been 
bloodstained.  In  some  cases  the  bleeding  may  stop  for  a  timct  but 
again  and  even  again  recur  till  the  patient  finally  sinks  from 
exhaustion.  Sometimes  the  haemorrhage  may  cease  spontaneously 
after  one  or  more  bleedings,  and  the  patient  recover.  This,  however, 
is  quite  the  exception,  and  must  in  no  case  be  relied  on  by  the 
surgeon.  In  all  cases  of  secondary  haemorrhage!  prompt  measures 
should  be  taken  to  secure  the  bleeding  vessel,  even  although  the 
hemorrhage  may  have  been  slight  and  for  the  time  may  have 
apparently  ceased,  since  a  more  severe  haemorrhage  is  practically 
sure  to  follow, 

Trmttnml* — A.  From  an  artery  in  a  stump  uft*P  ampmte&iam, — 
The  treatment  will  differ  according  to  (1)  the  date  at  which  the 
hemorrhage  occurs  ;  (2)  whether  it  is  from  the  main  artery  ;  (3)  the 
condition  of  the  stump;  and  (4)  the  situation  of  the  amputation. 
Thus,  when  the  bffifloorrtage  occurs  a  few  days  after  the  operation, 
and  is  little  more  than  a  mere  oozing,  elevation  and  pressure  by 
careful  bandaging  will  often  stop  it.  If  it  should  not  do  so,  or 
the  bleeding  is  more  severe  and  appears  to  come  Fran  the  main 
artery,  the  flaps  appearing  distended  with  blood,  the  wound 
should  be  opened  up,  the  clots  removed,  and  the  bleeding 
vessels  secured.  At  a  tfto  periotly  when  the  healing  process 
has  considerably  progressed,  should  pressure  fail,  it  becomes  a 
question  whether  the  healing  flaps  should  be  torn  Apart  and  the 
artery  secured  at  ils  bleeding  point,  whether  the  main  artery 
should  1)6  tied  above  the  wound,  or  whether  re-amputation  should 
be  performed.  If  the  main  artery  can  be  easily  secured  just 
above  the  operation  wound,  this  is  the  proper  procedure,  especially 
if  the  wound  is  in  a  sloughy  condition,  iu  which  case  the  ligature, 
would  probably  nut  hold  at  the  seat  of  bleeding.  This  is  also 
the  right  course  to  pursue  if  the  amputation  has  been  performed 
at  the  shotdder  or  hip  joint,  the  subclavian  or  external  iliac 
being  ligatured ;  but  if  iu  the  lower  third  of  the  leg  or  in  the 
forearm,  then  an  attempt  may  be  made  to  tie  at  the  wound,  or 
if  this  is  impossible  from  the  sloughy  condition  of  the  stump, 
re-amputation  is  probably  the  safest  treatment.  In  any  case 
measures  should  be  taken  to    Modes    the  wound    aseptic,  as  it  is 
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only  by  so  do  Lug  that  a  recurrence  of  the  haemorrhage  can  With 
certainty  be  prevented-  It  is  best  to  fill  the  wound  with  gauze  and 
bring  its  edges  together  later, 

It,  From  an  artery  in  its  continuity, — Pressure  should  be  applied 
at  the  sent  of  wound  whilst  the  diagnosis  is  doubtful  The  best 
plan,  as  a  rule,  is  to  cut  down  upon  and  tie  both  ends  of  the 
bleeding  artery  in  the  wound.  Tying  the  main  artery  at  a 
di -stance  above  the  wound  has  been  advised,  but  is  open  to 
ihe  objection  that  the  secondary  bleeding  may  come  from 
ih*.  distal  end  of  the  artery ;  and  that  even  when  it  comes 
from  the  proximal  end,  the  Ligature  of  the  main  vessel  may 
not  control  it,  since  blood  may  be  carried  into  the  artery 
below  the  ligature  by  the  collateral  branches  (see  Kg,  7<S,  p.  210). 
Further,  in  the  ease  of  the  lower  extremity  there  is  also  a  danger 
of  gangrene.  The  operation  of  tying  at  the  seat  of  wound  is  EMI 
doubt  difficult,  as  the  parts  are  generally  i uat ted  together  in  a 
.sluughy  couditiou,  and  the  coats  of  the  artery  so  softened  that  a 
ligature  will  uot  hold  ;  but  by  following  the  artery  a  little  way 
upwards  and  downwards,  a  healthy  portion  may  be  found  whereon 
to  place  the  ligature*  The  steps  of  the  operation  are  greatly 
facilitated  by  the  use  of  Esmarch's  bandage;  or  when  the  haemor- 
rhage comes  from  such  an  artery  as  the  ei tenia!  iliac,  subclavian, 
or  carotid,  the  loop  of  a  ligature  is  placed  round  the  artery  above, 
which  is  tin  n  drawn  forwards  against  the  finger.  Should  hemorrhage 
i  after  both  ends  of  the  artery  have  been  tied  at  the  site  of 
the  wound,  amputation  is  probably  the  safest  course,  or  possibly  a 
ligature  above  and  firm  plugging  of  the  wound. 

Venous  heBmorrhage. — This  is  severe  only  when  there  ia  some 
ruction  to  the  return  of  venous  blood  owing  to  the  part  being 
dependent,  or  the  main  vein  above  being  compressed  by  a  tumour  or 
by  a  band.  When  a  vein  is  cut  completely  across,  the  arrest  of 
hemorrhage  is  due  ehiefly  to  the  formation  of  a  eoaguJuin  in  its 
interior,  but  partly  to  the  collapse  of  the  vein.  Treatment. — Unless 
a  large  vein  is  wounded  in  its  continuity,  no  treatment  beyond 
pressure  is  usually  required.  This  may  be  done  by  plugging  the 
Eld  or  by  a  firm  bandage.  &hmld  the  main  vein  bleed  after  an 
amputation,  a  ligature  should  be  applied  to  it.  A  puncture  in  a 
vein    may  be  sutured,   or   better  a  ligature  applied.      {Sec 

<■■'  Wommdad  Flint.) 
Capillary  haemorrhage  is  arretted  by  the  formation  of  magula 
in  the  capillaries  and  smaller  arterioles  The  coagulation  i*  due  in 
part  to  the  drying  of  the  blood  in  the  air ;  in  part  to  the  inflamma- 
tion set  up  in  the  capillary  wall  by  its  division  ;  and  hi  part  to  the 
nisbed  force  of  the  circulation  in  the  capillaries  consequent  upon 
the  reflex  contraction  or  even  closure  of  the  arterioles  which  follow! 
i\v  division  of  the  tissues.  Treatment —  As  the  hemorrhage 
usually   stops  spontaneously,  nothing  in  the  way  of   treatmeut  is 
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as  a  rule,  called  for.     Ice-cold  or  hot  water,  tinn  pressure,  suture,  or 
bringing  the  surfaces  of  the  wound  together,  will  then  check  it. 


TJLE    HEMORRHAGIC    DIATHESIS — HEMOPHILIA. 

Haemophilia  is  a  condition  in  which  bleeding  is  prone  to  occur 
spontaneously  or  on  the  slightest  provocation,  and  is  very  difficult  to 
arrest.  The  cause  is  uuknown.  The  condition,  however,  appears  to 
be  hereditary,  m  that  it  often  occurs  in  members  of  the  same  family, 
and  nearly  always  in  the  males,  although  it  is  almost  invariably- 
transmitted  through  the  female  line.  The  pathology  of  the  disease 
is  obscure,  but  the  arteries  have  been  found  thin,  the  left  ventricle 
hypertrophied,  and  the  different  forms  of  leucocytes  in  the  blood 
relatively  altered  in  number.  The  time  the  blood  takes  to  clot  is 
prolonged  from  five  to  fifteen  or  thirty  minutes,  The  bleeding  may 
be  started  by  the  most  trifling  injury,  such  as  a  mere  scratch  of  the 
finger,  the  extraction  of  a  tooth,  or  a  bite  of  the  lip  or  tongue.  ( tor 
it  may  occur  spontaneously,  when  it  is  sometimes  preceded  by 
flushings  of  the  face  and  throbbing  of  the  arteries,  and  then 
commonly  takes  the  form  of  epistaxis,  or  of  extravasations  beneath 
the  skin,  or  of  bleeding  from  the  gums  or  intestines,  or  of  effusion 
into  a  joint  (see  Joints).  When  the  result  of  a  traumatism,  the 
blood,  except  a  large  artery  is  wounded,  oozes  from  the  injured 
surface  in  a  steady,  continuous,  and  uncontrollable  stream.  Tin* 
bleeding  may  last  for  weeks,  and  then  cease  spontaneously,  leaving 
the  patient  in  an  amen  lie  condition,  from  which,  however,  he  may 
speedily  recover;  or  it  may  terminate  fatally  by  epistaxiB,  mehmn, 
or  cerebral  haemorrhage.  Successive  attacks  wre  common  at  varying 
intervals,  and  to  one  of  these  the  patient  generally  succumbs.  Should, 
however,  he  survive  the  period  of  puberty,  there  is  a  fair  chance  of 
the  tendency  to  bleed  decreasing  with  advancing  years*  The  tr*  fit- 
ment consists  in  placing  the  patient  at  perfect  rest  in  the  recumbent 
position,  in  applying  firmly  a  graduated  compress  or  tampon  of 
gauze,  and  in  elevating  the  part  when  the  bleeding  comes  from  a 
limb.  Internally  chloride  of  calcium  may  be  given  in  doses  of  5J. 
every  hour  or  two  by  the  mouth,  or  in  double  doses  in  enemata  until 
the  bleeding  is  checked,  then  reducing  to  three  times  a  day — an 
additional  guide  is  the  reduction  of  the  coagulation  time  after  Prof- 
Wright's  method.  Ligature,  the  actual  and  galvanic  cautery  and 
acupressure  only  do  harm  by  increasing  the  size  of  the  wound  ;  and 
cold,  in  the  form  of  ice,  is  of  doubtful  benefit  When  the  blood 
comes  from  a  tooth -socket  a  plug  of  perehloride  of  iron  may  he  applied. 

Shock  is  the  term  applied  to  a  sudden  diminution  in  the  force  of 

iieulation  through  an  accident  or  an  operation.      It  may  be  the 

result  of  a  severe  and  direct  impression  qq  the  central  nervous  system 

Off  on  the  peripheral  nerves,  or  it  may  occur  from  acute  hemorrhage 
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or  from  septic  infection.  These  causes  may  act  separately,  or  all 
three,  nerve  irritation,  hemorrhage,  and  septic  infection,  may  be 
combined.     Among  the  exciting  causes  of  shock  are  : — 

{ 1 )   Nervous  causes :  (a)  Fright  in  connection  with  an  accident,  or 

r  of  an  operation,  of  which,  indeed,  patients  have  died  before 
I  touched  by  the  surgeon  ;  {b)  injury  to  the  brain  or  spinal  cord  ; 
(c)  peripheral  excitation,  <?.//.,  of  the  abdominal  sympathetic  from 
irritation  of  a  biliary  or  renal  calculus,  sudden  variations  in  tension 
as  in  tapping  for  ascites,  or  even  the  sudden  emptying  of  an  over- 
oded  bladder  or  intestine,  extensive  irritation  of  the  skin  as 
iu  burns  and  scalds, 

(2)  Septic  poisoning,  especially  the  rupture  of  an  abscess  into  the 
peritttOBfiJ  cavity,  snake-bites,  and  other  poisons. 

(8)    Hemorrhage,  whether  external  or  internal. 

(4)  Loss  of  heat  from  exposure  to  cold  and  long  immersion  in 
water,  starvation,  excessive  muscular  fatigue. 

the  predisposing  causes  are  general  affections,  such  as 
cardiac  and  hepatic  mischief,  Bright's  disease,  alcoholism,  obesity,  and 
sedentary  occupation*;  also  an  excitable  hysterical  temperament, 
extreme  youth  and  old  age. 

Pathology, — The  above -mentioned  causes  of  shock,  exciting  and 
predisposing,  by  their  iniluence  on  the  central  nervous  mechanism 
lead  to  an  impairment  of  vasoconstrictor  tonas,  especially  a  dilatation 
of  the  splan clinic  arteries.  The  result  is  a  fall  in  blood-tension. 
The  fall  in  blood  "tension  leads  to  a  deficiency  in  the  blood-supply  to 
the  cardiac  muscle,  and  with  a  weakening  of  the  force  of  the  heart 
a  further  lowering  of  tension  takes  place  and  an  additional  impair- 
ment of  the  nervous  faaouhf  mechanism.  The  fall  of  blood-tensiuii 
thus  works  iu  a  vicious  circle.  If  the  tension  is  not  raised  the 
blood  will  gradually  collect  in  the  veins  ;  in  other  words,  the  patient 
slowly  diei  from  failure  of  the  circulation. 

The   tymptoma  vary  in  severity.      In  extreme  cases  the  patient 

lies  in  a  semi-conscious  state,      His  pulse  is   feeble,   frequent,   and 

fluttering,   perhaps    hardly    perceptible   at  the  wrist.     The  surface, 

especially  that  of  the  extremities,  is  cold,  the  temperature  falling  at 

or  even  96°  ;  the  face  is   pale,  the  lips  are  blanched  ; 

the  skin  is  moist  or  covered  with  a  clammy  sweat;  the  eye  is  half 

{,  ft&d  lustreless  or  glazed  ;  and  the  respiration  is  shallow,  and 

•   hardy  perceptible.     There  is  marked  muscular  relaxation; 

there  may  be  yielding  of  the  sphincters,  and  at  times  nausea  and 

v Lting*      The  symptoms  oaay  gradually  increase*  and  the  patient 

die  of  syncope  or  asthenia  ;  or  he  may  gradually  rally  and  return  to 

normal,   or   pass   into   the  condition  known  as  reaction.     The 

pgbe    totiOKiee   fu II    and    increased   in    frequency,    the    temperature 

raised >  the   face  flushed,  the  skin  hot  and  dry,  the  urine  scanty  and 

igh  n>l«>Mi< d,    the   tongue   furred,   and   the   bowels  confined.      But 

ese  feverish  symptoms*  formerly  regarded  as  the  result  of  reaction, 
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are  now  knowu  to  be  due  to  septic  poisoning.  Unless  the  pulse  and 
temperature  soon  become  normal,  the  prognosis  may  be  bad. 

Treatment, — In  slight  eases  the  patient  is  covered  up  warmly  in 
bed  with  blankets,  and  hot  bottles,  well  wrapped  up,  are  applied  to 
the  feet,  and  when  there  is  much  pain  a  subcutaneous  injection  of 
one-sixth  of  a  grain  of  morphia  or  a  dose  of  Dover's  powder  given. 
In  severe  cases,  small  and  repeated  doses  of  brandy  should  be  given, 
carefully  watching  its  effect  upon  the  pulse  so  as  not  to  subsequently 
in  dm  ive  dilatations  of  cutaneous  vessels  ;  whilst  hot  bottles 

should  not  only  be  applied*  to  the  feet,  but  placed  on  either  side  of 
tin-  thorax,  and  friction  nsed  to  the  hands  and  surface  generally. 
If  there  has  been  severe  lucniorrhage,  fluid  nourishment  in  small 
and  oft-repeated  doses  should  be  administered  with  the  stimulant. 
In  extreme  cases,  and  especially  after  operations,  where  the  patient 
is  unable  to  swallow,  brandy  should  he  administered  by  the  rectum, 
with  a  nutrient  enema  or  a  hot  saline  solution,  also  ether  Of 
strychnine  (gr.  ^)  injected  subcutaneousiy ;  whilst,  should  the 
breathing  cease,  artificial  respiration  ought  to  he  employed  and 
persevered  in  for  some  time,  although  at  first  it  may  apparently 
be  ineffectual.  The  application  of  heat  by  means  of  hot  bottles 
and  warm  blankets  must)  in  the  meantime,  on  no  account  be 
neglected*  Hot  flannels  placed  over  the  cardiac  region  may  be 
successful  in  rousing  the  flagging  heart ;  and  in  the  case  of  a  child 
a  hot  bath  may  be  tried.  Should  the  jugular  veins  be  distended, 
indicating  an  over-full  and  partially-paralysed  condition  of  the  right 
side  of  the  heart,  the  external  jugular  vein  maybe  opened.  Oil 
the  other  hand,  if  there  has  been  excessive  Incmorrhage,  infusion  of 
saline  solution  should  be  performed,  either  into  the  veins  or  sub- 
cutaneously, the  extremities  in  the  meantime  being  elevated  and 
bandaged  so  as  to  raise  as  much  as  possible  the  blood -ten  si  on  In  the 
nerve- centres  and  feebly  active  heart  Indeed,  where  no  special 
bleeding  has  taken  place,  saline  infusion  has  a  most  beneficial 
influence  on  shock. 

Many  patients  suffering  from  shock  have  been  found  to  react  for 
a  short  time  to  strychnine,  and  the  consequence  has  been  its  r 
indiscriminate  use,  and  the  patients  end  b*a  been  son  letiines  attended 
by  respiratory  or  general  spasms.  The  dose  should  be  ^  gr*, 
which  may  be  repeated  tip  to  six  times,  ue*,  a  total  dose  of  ^  gr+,  but 
no  more  should  he  given  until  sufficient  time  has  elapsed  for  the 
drug  to  have  been  eliminated. 

Traumatic  fever  was  a  term  formerly  much  used  for  mild  fever 
following  an  injury  or  accident.  It  is  either  a  toxiinemia  or  alight 
septiewmia  {see  p.  48). 

Traumatic  delirium  is  the  term  applied  to  the  delirious  state 
which  sometimes  supervenes  after  injuries  and  surgical  operations. 
The  delirium  may  depend  upon  several  distinct  conditions.  Thus 
(1)  it  may  be  merely  a  symptom  of  septic  fever  (septic  delirium). 


TRAUMATIC  DELIRIUM. 

(2)  It  may  occur  in  the  highly  nervous  or  neurotic  as  the  result  of 
severe  mental  strain  or  exhausting  brain -work  previous  to  the  injury 
or  operation,    bfilng   then  spoken  of  as   nervous  traumatir 

(3)  It  may  be  the  result  of  the  long-continued  abuse  of  alcohol, 
and  is  then  ordinary  delirium  tremens  brought  on  by  accident  or 
operation.  These  various  forms,  however,  no  doubt  often  occur 
together* 

Septic  delirium. — Of  this  variety  little  need  be  said  further  than 
that  it  generally  occurs  from  the  third  to  the  fifth  day,  when 
Absorption  is  at  its  height*  and  that  it  usually  begins  or  is  worse  in 
the  night  and  abates  with  the  morning  remission  of  temperature. 
The  trmtmtnl  is  directed  to  the  better  drainage  of  the  wound,  etc., 
with  the  addition  of  an  ice  cm  p  u»  the  head  vrhen  the  delirium 
is  high,  also  morphine  injections. 

tFtrvow  totmmatiM  delirium,  though  rare,  sometimes  occurs  in 
subjects  of  a  susceptible  nervous  temperament  or  over-exhausted 
with  brain- work.  It  is  unaccompanied  by  fever  and  closely  resembles 
delirium  tremens,  except  that  it  is  not  due  to  alcoholism.  The 
delirium,  which  is  usually  of  a  low  and  muttering,  but  occasionally 
of  i  violent  or  maniacal  character,  generally  yields  to  absolute  quiet 
and  hypnotics,  opium,  bromide  of  potassium  and  Qhlonsl,  etc,  with 
careful  feeding  and  the  judicious  employment  of  stimulants  where 
Mich  are  indicated.     The  patient  must  be  carefully  watched. 

Alcoholic  traumatic  delirium  or  delirium  tremens  differs  from  the 
inflammatory  variety  in  the  absence  of  fever,  and  in  the  peculiar 
nature  of  the  delirium,  which  is  of  a  low  mattering  or  busy  kind. 
The  patient  has  delusions,  fancies  that  he  sees  animals  or  devils 
under  his  bed  or  in  the  air,  is  suspicions  of  his  friends,  talks  constantly 
to  himself,  answers  rationally  when  spoken  to,  but  immediately 
relapses  into  his  incoherent  muttering  state.  Sometimes  the  delirium 
is  of  a  violent  character,  the  patient  will  not  remain  in  bed,  and 
may  attempt  to  destroy  himself  or  those  around  him.  The  tempera- 
ture is  normal  or  but  slightly  raised  ;  the  skin  is  perspiring  ;  the 
bands  are  tremulous;  the  pake  IS  full,  soft,  and  often  rpuckened  ; 
the  tongue  is  also  tremulous,  indented  bj  the  teeth,  and  coated  with 
amy  fur,  and  in  severe  cases  becomes  dry  and  brown,  The 
bowels  are  usually  confined,  and  there  may  be  transitory  albuminuria 
depend in^  upon  disturbance  of  the  renal  functions  and  quite 
irrespective  of  chronic  Blight's  disease.  The  patient  cannot  sleep, 
and  will  not  of  bis  own  accord  take  solid  food,  but  will,  as  a  rule, 
drink  anything, 

Th<  fu  is  good   when  the   patient  is  younjj,  and  can  be 

induced  to  take  nourishment ;  but  when  he  is  broken  down  in 
health  or  the  subject  of  visceral  disease  he  usually  sinks  into  a  state 
of  asthenia,  and  dies  of  exhaustion,  or  it  may  be  of  heart  failure 
during  a  paroxysm  of  violence. 

itinera, — The  chief  indications  are  to  make  the  patient  take 

w.  ^ 
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nourishment  and  to  procure  sleep,  and  ho  restore  power  to  the 
exhausted  nerve-centres.  Thus,  the  digestive  functions  should  be 
regulated  by  clearing  the  bowels  with  a  purgative  or  an  enema,  and  by 
the  subsequent  administration  of  tonics,  such  as  quinine.  The  diffi- 
culty in  getting  the  patient  to  take  food  may  generally  be  overcome 
by  a  judicious  mixture  of  firmness  and  coaxing,  otherwise  he  must 
he  fed  by  a  nasal  or  aisophageal  tube.  The  diet  should  consist  of 
fluid  nourishment  given  in  small  and  repeated  quantities  by  night 
as  well  i^s  by  day,  provided  the  patient  is  awake.  To  procure  sleep 
subcutaneous  injections  of  morphine  (gr.  ^),  or  bromide  of  potassium 
and  chloral  in  doses  of  twenty  grains  of  the  former  to  fifteen  of  the 
latter,  may  be  given  every  two  hours,  careful ly  watching  their 
effect.  Success  has  some  times  been  obtained  by  first  inducing 
insensibility  by  chloroform,  and  following  up  its  effects  by  the 
subcutaneous  injection  of  morphia-  This  plan  is,  however,  by  no 
means  free  from  danger,  since  three  deaths  occurred  at  St.  Bartho- 
lomew's alone  in  seven  years.  If  there  is  kidney  disease,  morphia 
and  opium  should  be  given  with  gf eat  caution,  but  it  is  a  risk  which 
hii  often  to  be  run.  The  question  of  the  administration  of  stimulants 
is  one  on  which  surgeons  differ.  Perhaps  the  best  rule  is — where 
the  patient  is  young  and  of  good  constitution,  to  withhold  them 
entirely ;  but  where  he  is  old,  broken  down  in  health,  or  the  subject 
uf  visceral  disease,  to  give  them  in  moderate  quantities,  regulating 
tbi  dose  according  to  the  amount  of  depression  and  the  effects 
produced.  If  he  is  violent  or  noisy  he  must  be  isolated,  and  pre- 
vented from  injuring  himself  or  his  attendants,  either  by  the  u 
the  strait- jacket  or  by  manual  restraint.  Seclusion  itself  has  oftet) 
a  good  effect  in  producing  sleep.  The  management  of  a  local  injury 
is  often  rendered  very  di  then  It  by  the  patient  tearing  off  bandages, 
splints,  etc.,  and  thus,  for  example,  converting  a  simple  fracture  into 
a  compound  one.  Such  mischief  can  only  be  pru vented  by  the 
greatest  watchfulness  and  care. 


ANESTHESIA. 

General  antBtthma* — The  administration  of  a  general  anesthetic 
to  a  patient  not  only  spares  him  the  pain  of  an  operation,  hut  whilst 
he  is  still  drowsy  from  its  effects,  the  pita)  caused  by  the  operation 
has  time  to  subside,  Thus  he  does  not  retain  the  remembrance  of  a 
painful  ordeal,  is  ready  to  submit  to  another  operation  should  the  9 
sity  arise,  or  to  recommend  one  to  his  friends,  at  an  early  moment, 
when  a  successful  issue  is  the  more  likely,  Further,  the  HUg80fl 
can  carry  out  the  operation  deliberately  and  the  more  easily,  imdiw- 
turUd  by  the  patient's  movement*  or  by  muscular  rigidity*  The 
shesia  required  need  not  necessarily  be  complete  from  the  com* 
■  tiKiit  in  the  pinning  of  the  bandage,  nor  cim  it  be  measured 
by  the  dose,  but  it  should  be  just  that  depth   required    tor    the 
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individual  patient    it  the  particular  stage  <>f  the  operation,     h   is 
not  so  much  the  special  kind  of  anaesthetic,  but  the  skill  with  which 

•  •dministered  that  is  necessary  to  attain  the  above  result*  \  m 
a  sufficient  competence  in  administration  of  anaesthetics  must  bfl 
reached  hy  every  student,  viz.,  by  attending  the  practical  instruction 
giveu  by  the  special  anaesthetist  on  the  staft'of  the  hospital, 

l~nder  these  circumstances,  together  with  the  proper  preparation 
of  the  patient  beforehand,  and  tin*  suitable  dieting:  after  the  opera- 
tion, the  objections  to  a  general  anasthrtic  for  must  eases  are 
ved.  The  patient  experience*  after  awaking  a  period  of  nausea 
and  Bloknen,  but  this  is  only  partly  the  effect  of  the  anaesthetic;  it 
rtly  the  eooseqagnoe  ol  the  operation,  ftir  it  occurs  when  no 
genetal  amesthctic  is  given  ;  and  the  reetrictioofl  as  to  diet,  eteM  are 
necessary,  especially  in  abdominal  eases,  for  other  reasons, 

Lornf  OMtrnthesia  is  *>f  limited  application  only ;  its  chief  uses  are 
in  ophthalmic,  rhino- laryngeal,  and  a  few  other  superficial  or 
United  manipulations.  We  strongly  advise  against  its  general 
adoption.  As  to  the  spinal  injection,  to  be  mentioned  below,  we 
can  see  no  indications  for  its  employment,  only  great  risks.  Local 
>IHnw1  h Willi  may  get  rid  of  the  paui,  but  nothing  else.  Even  if  the 
patient  can  restrain  his  emotions,  he  nevertheless  undergoes  con- 
siderable, mental  stress,  ami  can  rarely  be  got  to  submit  to  a  second 
ordeal  Its  general  adoption  would  strengthen  disinclination  to 
follow  burgioa]  advice*  and  lead  to  the  postponement  of  many  opera- 
nt! til  too  late.  Neither  is  it  free  from  danger,  from  emotional 
k  ;  from  excessive  dosage  of  the  drug,  nausea  tad  sickness  follow  ; 
and  in  abdominal  eases  pnetunonia  has  been  shown  to  ensue  as  often 
as  after  a  general  amesthetie. 

Stages  of  general  antesthesia*— ( 1 )  Bmrtumat  GBetemmi— - 
There  is  iu  patient**  vvho  cannot  control  themselves,  emotional 
excitement;    children    struggle   and   scream,    adults   make  sudden 

•  ■ious  impulsive  movements  with  laughing  or  crying.  Tin 
breathing  is  apt  to  be  irregular,  shallow  ;  the  patient  holds  his  breath 
until  he  is  cvanosed,  and  then  often  takes  very  deep  respirations,  so 
thai  an  excessive  amount  of  the  drug  may  be  suddenly  inhaled.  The 
pupil  often  dilates.  This  is  a  stage  which  should  he  got  over  as 
soon  as  possible  by  giving  the  amestbetic  concentrated.  Too  much 
air  with  the  nitrous-oxide  gas  or  ether  aggravates  matters*  During 
this  stage  the  patient's  breathing  should  lie  as  nearly  regular  as 
|wj«sible  both  as  regards  rate  and  depth. 

k — This  is  a  placid  state  of  imperfect  coliseum- - 
with  ntparfieial  respiration,  as  when  dozing,  and  corresponds  to 
jjartial  drunkenness  from  alcohol.  I  nv rims  and  fancies  are  experienced. 
Iden  '-ut  i»r  otfeff  stimulus  is  not  actually  painful,  but  it  tends 
to  htoum  the  patient's  emotions,  Reflexes  are  easily  excited,  the  pupil 
m  partly  emitn.-ted.  This  stage  can  be  employed  for  a  momentary 
operation,  opening  a  superficial  abscess,  an  easy  extraction  of  a  tooth, 
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the  breaking  down  of  a  simple  adhesion.  During  it  the  pains  of 
hiltour  are  only  partly  felt  and  arc;  not  markedly  weakened  thereby, 

(3)  lti*fidity.—The  patient  is  unconscious,  but  is  thrown  by 
over-excitability  of  the  central  nervous  system  into  a  state  of 
muscular  rigidity  with  impihii  mOV8BMUt>|  the  latter  ceasing 
before  the  muscular  tension  is  relaxed.  The  rigidity  varies  in 
degree  in  the  jaw,  in  a  limb,  in  the  abdominal  wall,  in  which 
last  it  may  persist  long  after  complete  relaxation  in  the  jaw  and 
limbs.     Most    of    the    reflexes    are    retained    or   even  exaggerated. 

jhiug,  s  wall  owing  -movements,  frothing  at  the  mouth*  retching, 
and  vomiting  tend  to  arise.  Ankle  clonus  may  be  obtained.  The 
heart  and  respiration  are  more  or  less  irregular  on  account  of  the 
muscular  movements.     The  pupil  eon  tracts  further, 

(4)  Muscular  relaxation  (corresponding  to  deep  sleep)  or  snnjictd 
anwst&eiia. — There  is  muscular  relaxation,  which  includes  that  of 
the  soft  palate  and  abdominal  muscles,  but  not  QeoeaaftTUJ  h>ss  of 
the  laryngeal  raflfit  which  closes  the  glottis  on  irritation,  nor  of  the 
sphincter  ani,  but  the  other  reflexes,  conjunctival,  patellar,  etc,  are 
abolished.  The  pupil  is  contracted.  The  heart  and  respiration 
are  regular  and  normal,  the  respiration  softly  snoring,  the  pulse 
tension  normal,  or  slightly  weakened  by  chloroform. 

(5)  Deep  coma,  with  signs  of  weakening  of  the  central  nervous 
system.  The  respiration  is  derp  and  stertorous*  with  a  variable 
amount  of  cyaiio&is,  but  may  tend  to  become  shallow  and  periodic. 
The  heari  rate  is  unaltered,  but  the  pulse-tension  in  sensibly  less, 
and  thr  faoe  and  lips  are  pale  or  livid.  There  i>  fcotfl  of  the  glottis 
reflex  and  relaxation  of  the  anal  sphincter.  This  is  a  dangerous 
state,  in  which  the  patient  passes  from  deep  sleep  into  one  which 
borders  on  dying,  and   which  cannot  exist  but  for  a  short  time. 

while,   there   may   be  a   quickening    of    the    heart-rate  and  a 
marked  vftataokig  of  the  pulse, 

(6)  Dtfitttj. — -The  pupil  fully  dilutes,  the  eyelids  widely  open,  the 
respiration  becomes  superficial,  fluttering  or  gasping,  then  stops. 
The  pulse  is  lost  at  the  wrrist  and  the  face  and  lips  become  deadly 
pale,  or  if  previously  blue,  the  face  is  shrunken  ;  the  cardiac  sounds 
are  faint,  then  lost,  and  after  a  few  irregular  bents  the  heart  stops. 

>ic€  of  an  anesthetic — The  stage  of  analgesia  may  be  obtained 
by   a   short  administration  of    nitrous  oxide  gj  stupefying   the 

p  u  lent  with  a  few  breaths  (al»out  teu)  of  ether,  of  by  giving  cliloro- 
form  very  diluted  with  air,  ea/.,  during  labour.  The  safest  and  best 
amestbetic  for  general  use  is  ether,  preceded  by  nitrous-oxide  gas. 
I  hloroform  is  the  only  possible  aiia<sthctie  1W  hot  countries  when- 
ever the  temperature  is  above  80°  F. ;  also  in  VII  it  is  much  more 
portable  than  ether,  li  can  be  nafelygiven  t<>  children.  Ether  and 
chloroform  rapours  are  conveniently  combined,  ether  being  given 
first,  followed  by  chloroform,  or  alternated  at  the  pleasure  of  the 
aaiesthettst,  or  the  drugs  may  be  previously  mixed.     The  stage  of 
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deep  anaesthesia  corresponding  to  coma  can  only  be  induced  for  a 
short  time,  <\*/.,  when  exploring  the  peritoneal  cavity,  or  stretching 
the  sphincter  anl.      Ft  is  obtained  with  the  least  risk  by  giving  ether 

>ne*<ntrated  as  possible;  if  chloroform  ia  used  it  must  be  given 
with  great  cure,  the  patient  not  being  touched  by  the  surgeon  until 
the  desired  Stage  is  reached. 

Preparation  of  the  patient. — Artificial  teeth  must  be  removed, 
and  tin-  mouth  should  be  inspected  for  any  special  difficulties.  In 
edentulous  people  it  is  di  Hi  cult,  to  keep  the  lips  and  gums  apart. 
When  the  tongue  tends  to  fall  kick  it  must  be  dragged  forward  by 
forceps,  also  by  elevating  the  chin,  but  if  there  is  any  great  difficulty 
a  ligature  should  he  passed  through  the  tip.  A  dental  prop  is 
inserted   in  operations  on  the  mouth  when   it  is  not  proposed  to 

hi  complete  relaxation  of  the  jaw*  Generally  it  is  best  to  place 
the  patient  on  the  operating  table  before  commencing  the  adminis- 
tration, rather  than  starting  it  with  him  in  bed,  except  when  he 
cannot  be  moved  without  great  pain. 

Po&ture  of  the  patient. — Commonly  this  is  dorsal,  with  the  head 
turned  to  one  side.  The  lateral  position  is  necessary  for  operations  on 
the  opposite  side.  The  lateral  prone  position  is  employed  by  many  for 
operations  on  the  mouth  and  throat,  t*ffH  adenoids,  so  that  blood  and 
mucus  can  easily  escape  from  the  mouth  by  the  lower  angle.  The 
sitting  or  partly  reel i nit ig  posture  is  chiefly  employed  by  dental 
surgeons.  Operations  on  the  tongue,  jaw,  and  fauces  are  often 
done  with  the  head  and  shoulders  much  raised.  Sitting  in  a  chair 
with  the  head  bent  forwards  is  employed  by  some  for  the  removal  of 
adenoids.  The  banging  head,  the  head  drawn  over  the  upper  end  of 
the  table,  has  tin-  grefrt  advantage  that  all  blood  and  mucus  must 
escape  by  the  moutfe  and  nose,  hut  the  objection  to  it  is  the  excessive 
amount  of  venous  htemorrhage.  The  prone  position,  the  shoulders 
and  head  being  partly  supported  by  pillows  and  turned  to  one  side, 
is  a  difficult  one  for  the  anesthetist  ;  it  is  employed  for  operations 
on  the  spine  and  loin,  and  with  the  legs  hanging  down  for  operations 
OD  the  rectum  and  buttocks.  The  lithotomy  position,  and  also  the 
Trendelenburg  position,  in  which  the  pelvis  is  raised,  must  be  accom- 

d  by  a  corresponding  lowering  of  the  head  and  shoulders,  so 

tfcoBO  ure  brought  into  a  straight  line  with  the  rest  of  the  trunk. 
Otherwise  the  patient  is  doubled  up,  and  respiration  hindered, 

Food  beforehand* — A  general  anaesthetic  should  be  administered 
on  an  empty  stomach.     To  avoid  discomfort  to  the  patient,  or  even 

1 1 ess  from  want  of  food,  an  operation  is  best  timed  to  correspond 
with  a  patient'*  usual  meal-time,  so  that  the  interval  usually 
occurring  between  one  meal  and  the  next  is  not  exceeded.  Babies 
and  weak  patients  on  a  fluid  diet  should  not  be  kept  for  longer  than 
two  hours  without  food.     Six  hours  after  a  light  meal  is  quite  long 

jh  for  an  ordinary  adult  to  wait.  If  the  operation  is  to  take 
place  early  in  the  morning,  the  patient  may  have  some  hot  fluid, 
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soup,  tea,  cocoa,  or  milk  and  water,  oil  waking,  some  two  or  three 
Lours  beforehand,  but  this,  except  in  weak  and  exhausted  subjects,  is 
not  necessary,  and  certainly  increases  the  chance  of  vomiting* 

M*itrous~oxide  gas,  being  freed  from  irritating  oxides  and  chlorine, 
arid  being  kept  in  cylinders,  does  not  get  mixed  with  air  and  cause 
irritation  or  excitement.  It  is  most  readily  given  through  some  modifi- 
cation of  Clover's  inhaler  so  that  it  can  be  gradually  replaced  by 
ether  if  desirable .  Dr.  Hewitt  mixes  it  with  oxygen  in  order  to  pre- 
vent cyanosis  and  convulsive  movements  from  asphyxia,  but  much  skill 
is  required  to  attain  the  proper  combination,  or  otherwise  the  oxygen 
excites.  Other  anaesthetists  reach  tins  end  by  lifting  the  face-pi  eoe  as 
cyanosis  supervenes,  or  by  filling  the  Clover's  l>ag  with  air.  Nitrous- 
oxide  gas  may  also  be  given  straight  from  the  bottle  through  a  tube 
in  dental  and  nasal  operations,  but  aiaesthetiafci  generally  take  off 
the  face-piece  to  allow  of  the  operative  procedure,  The  gas  must 
escape  slowly  from  the  bottle  or  it  will  freeze  and  burst  the  tube* 
Tin-  Clover's  face-piece  should  be  held  firm  over  the  face,  so  that 
nothing  but  gas  shall  be  inhaled.  Some  allow  the  expired  air  and 
gas  to  escape  by  I  valve,  but  then  more  gas  is  required,  \*>  harm 
UMBO!  to  ensue  from  re-breathing  the  expired  air,  especially  when 
Following  up  the  gas  with  ether*  In  fact,  with  many  patieotB  the 
mixture  of  gas  and  the  carbonic  acid  of  the  expired  air  is  a  great 
advantage  ;  the  patient  can  soon  l>egin  to  breathe  ether,  and  rapidly 
goes  under  with  little  rigidity  and  no  struggles.  In  using  gas  alone, 
the  administration  is  continued  until  the  reflex  closure  of  the  eyelids 
on  pinching  is  lost  Before  this  stage  no  marked  cyanosis  need 
OOOUT,  a«  it  is  obviated  by  juht  raising  the  face-piece  once,  or  by 
Dr.  Hewitt  by  giving  a  little  more  oxygen.  Supposing  the  adminis- 
tration now  to  be  interrupted,  the  patient  has  on  the  average  about 
forty  seconds  of  aniesthesia  during  which  short  operations  can  l»e  done. 
Then  the  gas  can  again  be  given,  and  the  sulisequent  period  will  be 
shorter,  the  anesthesia  altogether  lasting  two  or  three  minute*.  Some 
patients  can  be  kept  rontinuously  fur  ten  minutes  or  more  under  g&l  in 
igid  stage,  git  inn  it  through  a  nasal  tula*,  whilst  some  air  enters 
l»y  the  niouth  ;  but  there  is  often  no  advantage  from  the  method,  for 
Although  patients  rapidly  recover  consciousness,  they  may  be  just  as 
sick  afterwards  as  if  ether  had  been  used  to  produce  the  same  stage 
of  anesthesia,  whilst  rigidity  may  he  troublesome.  A  patient  to 
ffhom  nitrous-oxide  gas  is  to  be  given  alone  must  have  had  no  food 
for  two  hours,  and  then  only  a  light  meah  The  collar,  stays,  and 
waistband  must  be  undone,  and  the  patient  can  then  Ik?  seated 
Upright,  or  only  partly  reclining.  If  the  gas  is  only  given  once 
recovery  follows  in  a  minute  after  some  dreaming  or 
emotional  excitement.      Hallucinations  have  occasionally  followed. 

Nitrous-oat  ide  gas  should  not  be  followed  directly  by  chloroform, 
but  ether  should  be  interposed  for  a  little  while.  It  is  absolutely 
fatal  to  return  from  chloroform  to  nitrous-oxide  gas. 
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Ether. — The  only  ether  winch  should  be  used  to  obtain  general 
aiucsthcsia  is  the  icther  political  us  {B.P.,  sp.  gr.  0^722—0*730). 
Keetihed  ether  obtained  from  methylated  spirit  is  not  quits  10  good. 
Alieolute  methylated  ether  (apt  gr.  Uj7 1 7 — 0*719)  is  only  suitable 
for  local  aiuesthesia,  and  methylated  ether  {sp.  gr.  0*730)  for  cleansing 
the  skin,  etc. 

The  ether  should  be  given  through  ft  ('lover's  or  similar  inhaler, 
preceded  by  nitrous-oxide  gas,  until  the  ether  can  be  respired  easily 
when  turned  on  slowly.  Menu w Idle  the  face-piece  must  he  held  firmly 
t«>  The  pitient's  face,  for  if  air  is  admitted  the  patient  will  start 
s  wallowing -movements  or  coughing  and  struggling.  The  best  way 
is  to  keep  the  face- piece  tightly  on  until  the  breathing  becomes  ster- 
torous, when  a  breath  of  air  may  be  allowed.  Otherwise  one  may 
have  to  go  back  and  give  some  gas,  or  mix  some  inhalations  of 
chloroform  with  tbe  ether.  Strong,  and  especially  alcoholic,  patients 
require  a  concentrated  administration  of  ether  mixed  with  expired 
air,  otherwise  it  is  very  troublesome  to  get  them  under.  <ln  the 
iitber  hand,  all  weak,  exhausted  Or  oollapscd  patients  can  be  rendered 
hctie  and  kept  under  with  an  extraordinarily  small  amount  of 
ether.  When  onoe  nml'.-r,  the  inhaler  maybe  turned  back  to  mark  1, 
with  frequent  inspirations  of  air,  or  the  admin  is  tration  can  be  inter- 
mitted for  considerable  periods  (hiring  the  middle  of  the  operation, 
a  little  more  being  given  to  prevent  the  patient  from  coming  round 
whilst  the  sutures  are  being  inserted.  The  mouth-piece  requires  to 
be  well  sponged  or  otherwise  sterilised,  and  the  bag  emptied  and 
sjKMiged  between  each  administration.  Before  being  put  away,  the 
mblier  must  be  allowed  to  dry  in  the  air. 

To  get  rid  of  the  ether  and  the  nausea  caused  by  it,  hot  water  to 
which  bicarbonate  of  soda  (grs.  x, — xv.  ad  Jj«)  may  be  added,  or 
sips  of  hot  coffee  may  be  given,  or  the  mouth  may  be  washed  out 
with  B  teaspoonful  ti>  a  wiuetrhiSKful  of  diluted  lemon  juice,  vinegar, 
or  e-au  de  Cologne.  F-r  continuous  vomiting  morphine  and  atropiu 
may  he  injected  hypodermically. 

Chloroform  is  the  most  potent  and  therefore  the  most  dangerous 

rhetie.      Hence  an   excess   is  often  administered.     The  dosage 

♦  jit 1 1 lo«    be  measured  by  the  amount  of  chloroform   poured  from  the 

bottle,      An   Bxoeflrfl  may  be  taken   iu   by  one  inspiration  enough  to 

t  the  heart. 

If  is  best  administered  by  the  opera  method — on  the  corner  of  a 
towel  drawn  through  a  closed  safety-pin,  on  a  square  of  two  or 
three  layers  of  lint  held  away  from  the  face  by  the  hand;  the  lint 
can  be  thrown  away  and  the  towel  changed  with  each  adnunistra- 
so  there  is  DO  (  (nest  ton  of  sj fecial  cleansing.  Cloned  methods  of 
chloroform  inhalation  should  be  avoided  Skinners  mask  and 
ire  much  employed,  but  are  not  necessary,  and  arc  apt  to 
l*e  used  again  without  being  cleaned.  For  operations  on  the  mouth. 
etc*,  the  chloroform  is  blown  through  a  tube  from  a  Junker's  bottle, 
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which  should  be  so  made  that  no  stream  of  chloroform  can  be  blown 
out  whichever  way  the  tubes  are  joined  Tip,  Jn  any  case  the  apparatus 
should  first  be  tested  to  see  that  chloroform  vapour  only  is  expelled  ; 
one  squeeze  of  the  bull  ran  otherwise  send  enough  liquid  chloroform 
d"unn  patient'*  throat  to  poison  him*  A  month-piece  can  be  put 
on  the  end  of  the  tube,  and  chloroform  blown  in. 

Different  ways  of  giving  chloroform  are  iv«  onimended.  Some 
pour  on  chloroform  freely,  and  hold  it  so  that  the  patient  in  ana>- 
thetised  in  I  tew  respirations,  but  great  watchfulness  is  required,  for 
the  administration  must  at  the  precise  moment  be  interrupted  and 
some  air  allowed.  It  is  well  then  to  smear  the  }i\m  with  vaseli 
prevent  blistering.  Some  put  the  patient  under  very  slowly,  taking 
ten  minutes  or  more  about  it,  making  him  count  after  the  udminis 
Or,  whilst  the  chloroform  is  held  at  some  distance  from  the 
mouth.  On  the  whole,  the  best  course  to  aim  at  is  a  continuous 
ad  n  it  nist  rut  ion  of  a  well-diluted  vapour,  so  that  there  is  no  occasion 
to  interrupt  or  to  suddenly  apply  the  chloroform.  The  vapour  from 
1  square  of  lint  at  a  short  distance  from  the  face  is  estimated  to  be 
about  4  per  cent. 

When  given  during  labour,  a  little  chloroform  is  dropped  on  to 
wool  at  the  bottom  of  a  tumbler,  but  uui  enough  to  saturate  the 
wool.  It  should  not  be  administered  until  the  true  pains  com 
rnence;  the  woman  can  then  hold  the  g^m  to  her  mouth  as  the 
pain  increases,  but  it  should  be  removed  before  the  end  of  a  pain, 
for  excess  predisposes  to  uterine  inertia  and  to  post  partum  luemor- 
rJugs.  The  same  method  is  used  in  cases  of  severe  biliary  and  renal 
colic.  A  little  more  chloroform  is  required  to  quiet  patients  with 
eclampsia,  strychnine  poisoning,  tetanus  and  delirium  tremens,  but 
•  good  deal  of  risk  has  to  be  run  in  such  cases. 

Chloroform  iamffW*. — There  are  three  danger  signals,  each  of 
which  must  be  looked  for,  because  patients  differ  as  to  the  one 
that  first  becomes  prominent.  Commencing  dilatation  of  the  pupil 
from  the  contracted  position  assumed  as  the  amesthesia  is  first 
induced;  reduction  in  the  pulse-tension  as  the  chloroform  commences 
to  influence  the  heiirt  muscle  together  with  pallor  of  the  lips;  mid 
superficial  or  irregular  respiration.  The  administrator  must  never 
withdraw  his  attention  for  a  moment,  ami  then  OOti  of  these  signs 
will  be  noticed  early.  For  lack  of  thin,  a  patients  bout  or  raspo*- 
tion  is  commonly  said  to  atop  suddenly.  An  absolute  suddenness  is 
tived  by  the  experience  of  skilled  amesthetista,  although  it  must 
be  admitted  thai  the  above  warning  is  sometimes  very  brief. 
Fortunately  in  the  OOMI  where  the  use  of  chloroform  is  o-eiitial, 
ta,  in  operatkma  oct  the  mouth  and  throat,  also  in  hot  climates, 
it  is  not  likely  that  it  will  be  given  to  excess.  The  deaths  from 
oblfltofcrni  hAV€  U»>  oftOO  occurred  to  ill-prepared  patients,  on  whom, 
in  more  than  half  of  the  deaths,  dental  or  other  comparative  h  trivial 
OfwMmm  have  lieen   hustily   undertaken.      Ninety    per  cent*   Im\<- 
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»><<  urred  in  the  first  fifteen  minutes  of  the  administration.      Advo- 
of   the  genera]   use   of  chloroform   have    bat  d    laid  not  to 
administer  chloroform  beyond  die  point  at  which  the  corneal  reflex 
dteup]  it  in  this  stage,  retching,  oooghiiig   nsd    hbdominal 

riuidit  v  .'itv  frequent. 

Mixtures  of  ether  and  chloroform.— It  seems  beet  to  practise 
the  administration  of  ether  and  chloroform  separately,  and  to  alternate 
the  one  with  the  other  as  the  exigencies  of  the  moment  require. 
But  it  is  largely  the  custom  to  first  mix  the  fluids.  If  so,  this  must 
be  dODfl  shortly  before  use.  as  variations  in  the  rate  of  evaporation 
quickly  alter  the  compMsitiou  of  the  mixture,  which  for  admin  intui- 
tive purposes  should  be  regarded  aa  dilated  chloroform.  It  should 
tun  ion  U  given  in  a  closed  inhaler.  Skinners  musk  or 
Rendle*s  inhaler,  with  large  holes,  are  often  used,  hut  a  squall  of 
lint   suffices. .  :md   can   In-  discarded   at  the  cud.      "A.C.E*"  (sioohol 

1  part,  chloroform  2  parts,  and  ether  3  parts),  fir  M CJL*  (chloroform 

2  parts,  and  ether  3  parts),  are  the  general  mixtures. 

Anaesthetic  difficulties. — Patients  addicted  to  alcohol  often 
require  a  targe  quantity  of  ether,  mul  struggle  much;  a  few  inspira- 
tions of  chloroform  may  then  he  given,  going  hack  to  ether  as  soon 
atl  the  patient  breathes  quietly.     Hronrhitie,  obese,  and  aged  patients 

with  atheroma  or  chronic  Bright's  disease,  must  not  be  gives  amah 
ether,  but  a  sparing  amount  of  chloroform  should  he  administered 
until  the  tension  of  the  pulse  begins  to  fail,  when  a  little  ether  may 
be  given  by  the  open  method,  with  a  return  to  chloroform  upon  the 
first  sign  of  cyanosis*  Patients,  on  the  other  hand,  suffering  from 
exhaustion  and  collapse,  *♦#.,  intestinal  obstruction,  should  be  given 
only  ether  either  by  the  open  method,  or  by  frequently  removing  the 
face-piece,  and  altogether  as  little  m  possible  of  the  anesthetic  should 
be  used. 

Patients  with  an  irritable  pharynx  from  chronic  inflammation, 
tobaeoo  smoking,  etc.,  most  be  put  deeply  under  nitrous-ox  id  a  gas 
ttefore  turning  on   the  ether.      A    patient  suffering    fttnn    Laryngeal 

notion  should  be  prepared  ready  for  tracheotomy,  and  the  surgeon 
should  stand  by  with  the  knife.     Then  some  nitrous-oxide  gas  aloue 

ran  until  the  patient  is  cynnosed,  when  the  trachea   is  quickly 
often  ed  and  a  tube  inserted;  thereupon  some  chloroform  is  blown  in. 

give  instead  s  little  chloroform,  but  this  often  entails  artificial 

respiration  as  soon  ns  the  tube  is  inserted,  and  meanwhile  the  heart 

is  lu  danger.      In  such  eases  ether  and  the  '*  A.C.K."  mixture  often 

ipired  at  alb 

itmrnt  of  anmsthetie  trnnplkatiom. — When  one  or  all  tin. m 

above  mentioned  signs  of  danger,  dilatation  of  the  pupil,  fall  of 

[•ids. -tension  with  pallor,  and   irregular  respiration,  appear  rapidly, 

the  patient  is  in  danger  of  dying.     Not  that  one  of  the  signs 

\i*t  throughout   much  of  tl Deration   without  the  need  for 

than  anxious  care  ;  the  patient  may  not  breathe  regularly,  or 
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the  pulse  bo  throughout  weak,  or  the  pupil  widely  dilated.  It  is 
when  these  signs  occur  one  after  the  other  with  suddenness,  that 
they  indicate  threatened  death.  And  if  there  is  one  *ign  more 
dangerous  than  the  others,  it  is  the  rapid  tut  Inn-  of  the  pulse  at  the 
wrist  and  pallor,  which  indicates  an  arrest,  it  may  tie  irremediable, 
of  the  heart. 

Immediately  on  these  signs  appearing  the  amesthetic  is  taken 
off,  the  pillow  pulled  from  the  patient's  head,  and  his  mouth  and 
throat  sponged  out,  awl  the  jaw  well  pulled  tip  This  failing,  the 
touguf  ia  piillrri  out  and  rhythmically  drawn  ou  (Laborde's  method) 
until  he  bmithes.  If  pftle  and  pulse-less,  the  head  is  lowered  below 
the  trunk  and  the  chest  exposed.  He  may  be  going  to  vomits 
if  there  are  movements  of  the  diaphragm  and  abdominal  muscles 
iin heating  this,  the  pharynx  is  again  sponged  to  excite  vomiting  It 
not,  artificial  respiration  is  begUO,  with  the  patient  as  much  inverted 
as  possible,  s.^  bj  the  lege  being  bent  at  the  knees  over  the  shoulders 
of  an  assistant  but  not  so  violently  as  to  strain  anna  or  bruise 
ril»s.  Oxygen  inhalations  may  be  valuable.  The  first  move- 
iiirnts  of  artilimd  rvspiration  must  be  forcible  expression,  not 
only  to  expel  the  excess  of  the  Kinesthetic  and  mucus  blocking  the 
spiratory  tract,  but  to  partly  squeeze-  the  heart*  When  respiration 
has  recommenced,  similar  treatment  to  that  mentioned  under  tihoek 
(p.  232),  especially  by  saline  infusion  and  strychnine  injection, 
may  be  required.  Alcohol  and  ether  injections,  if  excessive,  only 
add  to  the  amesthesia,  Artiticinl  respiration  with  inversion  and 
rhythmic  traction  of  the  tongue  are  the  only  approved  remedies  under 
the  circumstances  to  regain  a  rhythmic  heart-beat.  If  there  is  any 
question  of  the  upper  respiratory  tract  being  blocked,  tracheotomy 
should  be  at  once  done,  and  after  forcible  expirations  the  chest  may 
Vjc  well  inflated  through  the  tracheotomy  tube.  If  the  heart  has 
stopped  or  is  only  fluttering,  subcutaneous  injections  can  obviously 
do  no  good,  for  the  circulation  is  arrested,  and  electric  currents,  if 
they  do  anything,  would  further  arrest  the  heart  by  stimulating  the 
raguSi  Whin  the  heart  has  been  just  arrested  in  animals  by 
chloroform,  a  rapid  opening  of  the  chest  and  squeezing  of  the  heart 
has  made  it  start  again.  And  this  heroic  measure  has  been 
adopted  in  man,  with  the  result  that  the  patient  has  been  kept 
alive  for  some  hours,  with  a  re-established  circulation,  but  no 
spontaneous  respiration ;  artificial  respiration  had  to  be  continued. 
During  an  abdominal  operation  Mr+  Arbuthnot  Lane  squeezed  the 
patient's  heart  through  the  intact  diaphragm  so  as  to  make  it  start 
again  and  this  is  doubtless  the  way  this  expedient  should  be  tried, 
not  by  the  opening  of  the  thorax. 

It  should  be  remembered  that  ether  is  inflammable,  and  therefore 
no  naked  light  must  be  brought  near.  Chloroform  in  contact  with  a 
naked  flame  in  a  small  room,  whilst  not  inflammable,  decomposes  into 
phosgene,  and  then  into  hydrochloric  acid,  and  so  causes  irritation. 
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Pneumonia  following  operations  is  generally  attributed  to  the 
hetic,  especially  to  ether  after  throat,  breast  and  abdominal 
operations.  However,  abdominal  operations  under  local  anaesthesia 
been  followed  by  pneumonia  in  as  many  cases  aa  after  ether* 
In  breast  cases  the  exposure  may  have  a  good  deal  to  do  with  it. 
Undoubtedly  in  throat  cases  it  is  avoided  by  protecting  the  respira- 
tory tract  from  blood  during  the  operation,  and  from  septic  inhala- 
tion afterwards. 

Statistics  ranging  over  a  jrreat  number  of  cases  by  administrators 
of  all  sorts,  show  that  ether  is  at  least  five  times  safer  than  chloro- 
form; besides  which,  the  deaths  under  chloroform  have  often  been 
in  relatively  young  and  healthy  paopki,  and  occur  on  the  operation 
table,  whilst  those  from  ether  have  been  in  patients  suffering  previously 
from  various  complications,  and  occur  some  time  afterwards. 

Local  anesthesia. — Cocain  hydrochloride  is  the  moat  rapid 
and  powerful  local  anesthetic,  but  it  cannot  be  used  in  amouu' 
more  than  half  a  grain  at  a  time  where  likely  to  be  rapidly  ahsorl  MSI  I 
without  some  risk  of  poisonous  symptoms  supervening*  The  patient 
dies  faint,  cyanosed,  has  peculiar  sensations,  and  tends  to 
vomit.  He  should  then  lie  down  and  be  watched*  a  little  brandy 
or  sal  volatile  being  given.  In  more  serious  cases  of  threatened 
respiratory  and  heart  failure,  amy  I  nitrite  is  inhaled,  strychnine 
injected,  cotice  given  by  the  stomach  or  rectum,  or  artificial  respira- 
tion carried  out.  Bat  these  risks  should  not  be  run.  A  J -grain 
(0"032  gnu.)  dose  should  not  be  exceeded. 

It  is  best  employed  in  a  solid  form,  "  tabloids"  or  "soloids,"  as  it 
is  apt  to  grow  a  fungus  and  decompose  in  solution.  A  1  per  cent, 
solution,  or  less,  is  used  hypodermically.  A  2  per  cent,  solution  is 
employed  for  rendering  the  cornea  anaesthetic,  a  2  to  4  per  cent, 
for  urethral  and  bladder  injections,  a  5  to  20  per  cent  solution  for 
d«ril)g  the  mucous  membrane  of  the  nose  or  larynx  anaesthetic. 
hydrochloride  is  less  active,  slower  in  its  action,  but  less 
prisonous  than  cocain.  If  used  alone  it  may  be  employed  in 
doubk  the  doses  of  cocain,  but  is  often  simply  added  to  the  cocain 
solution  in  equal  doses. 

Hypodermic  injections  of  eocam,  vacant  amd  morphine  have  been 
used  in  saline  solutions. 

Dr.  Schlcich's  formulae  are: — 


Strong, 

Medium. 

Weak. 

Cocain  hydrochloride 

2 

1 

0-1 

Morphine  hydrochloride 

0-25 

0*25 

0-25 

mi  chloride 

2 

2 

g 

Water,  sterilised     ,., 

1000 

1000 

1000 

The  medium  is  generally  used,  the  weak  for  deep  infiltration,  the 

strong  only  in  sensitive  areas.     The  hypodermic  needle  is  pushed 

mtcfar  the  skin  in  the  line  of  the  incision  and   withdrawn   slowly, 

<ing  a  drop  each  millimetre  or  two,  or  it  is  injected  into  the 
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skin  until  a  wheal  is  raised  by  keeping  up  pressure  on  the  piston. 
After  incising  the  skin  the  needle  is  pushed  into  the  deeper 
structures,  which  are  infiltrated  before  making  deeper  incisions* 

fntra-firtieftnttiit  /  njfctvnt*.  —  Bier  a  method.  —  Prof.  Keel  us 
reports  that  tins  method  to  responsible  for  three  to  four  deaths  in 
every  thousand,  which  makex  it  BHlld]  rimre  dangerous  than  any 
general  BZWsfchetic.  No  advantages  and  many  drawbacks  are  evident. 
We  have  neither  used  it  nor  advise  its  use.  Whilst  in  operations  on 
the  lower  abdomen  and  extremities  complete  local  amesthesia  maybe 
obtained,  the  patient  is  fully  conscious,  and  as  a  direct  result  of  the 
injection  may  suffer  from  faintness  or  severe  collapse  with  vomiting. 
In  other  cases  the  anaesthesia  i*  very  imperfect.  Its  use  for  opera- 
tions higher  up  on  the  trunk  is  prevented  by  the  danger  of 
ptimlyfdug  respiration, 

Freeiimj  by  chloride  of  ethyl  or  ether  spray  is  only  of  service  Pot 
very  superficial  punctures*     (See  p.  37,  IwMm  of  4itMM.) 
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INJURIES   OF   BUM> 


Fractures. — A  fracture  may  be  defined  as  a  sudden  solution  of 
ronti  unity  in  a  bone. 

The  causes  qfjroetute  are  injury  or  traumatism  and  disease,  causing 
pathological  fracture ;  or  short  of  actually  causing  it*  disease  may 
he  regarded  as  a  predisposing  cause  to  fracture  from  slight  injury. 
The  exciting  causes  of  traumatic  fractures  are  external  violence  i  >r 
muscular  action.  Bones  are  most  resistant  to  traction,  next  to 
pressure  ;  they  are  less  resistant  to  flexion  or  bending,  and  least  of  all 
to  torsion,  (a)  External  violence  may  be  direct  or  indirect  In 
fracture  from  dhrct  violence  the  bone  is  broken  at  or  near  the  spot 
uln  re  the  violence  is  applied.  Such  fractures  are  usually  attended 
with  more  serious  consequences  than  fractures  from  indirect  violence, 
since  the  soft  parts  are,  as  a  rule,  nmch  injured,  and  the  fragments 
comminuted  or  fissured,  and,  perhaps,  driven  into  important  organs, 
as  the  lung  in  fracture  of  the  ribs,  or  the  brain  in  fracture  of  the 
cranium,  etc.  In  in* firect  violence  the  fracture  occurs  at  a  distance 
from  the  spot  wlnn  bhfl  violence  is  applied,  as,  for  instance,  a 
fracture  of  the  clavicle  from  a  fall  on  the  anm  The  bone  usually 
breaks  at  its  weakest  spot*  ami  the  fracture  may  be  rendered  com- 
pound from  the  fragments,  which  are  often  much  displaced  and 
sharp  and  irregular,  Wing  driven  through  the  soft  parts.  Fracture 
from  indirect  violence  is  must  common  hi  the  bones  of  tin  <  \ 
taeooitiee,  and  the  base  of  the  skulL  (6)  MuttUar  ttticm  is  not  so 
common  a  cause  of  fracture  as  external  violence.  Its  commonest 
occurrence  is  in  the  patella,  occasionally  in  the  arm,  esj>ecmlly  when 
combined  with  twisting, 

PathrdiHjical  ftttrt to*-.   amd  fra/stm  tlttseaseg,  aim  forming 

predUpotmg  mutes  to  fractures  from  slight  viohme.  In  this 
rv  may  be  enumerated  most  of  the  diseases  of  bone,  senile 
atrophy,  atrophy  from  pressure  or  disuse,  fatty  degeneration,  rickets, 
congenital  defects,  osteomalacia,  osteomalacia  carcinoma tosa,  general 
paralysis,  locomotor  ataxy,  tuberculous  foci,  syphilitic  gummata, 
caries  and  necrosis,  hydatid  cysts,  and  malignant  growths;  in 
brief,  any  condition  rendering  the  bone  unusually  fragile,  to  which 
may  be  added  the  peculiar  ami  inherited  condition  of  the  bones 
(hptaihprom)  rendering  them  liable  to  multiple  spontaneous 
fractures.     To  these  diseases  may  he  added  the  results  of  past  injuries 
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impairing  the  usefulness  of  a  linib,  fractures,  dislocations,  ankylosis 
of  joints,  fixation  of  tendons,  and  nerve-lesions. 

Varieties  of  frvafaer*. — A  fracture  is  ssud  to  bo  simple  when  sub- 
eutancoiis  and  uncomplicated,  with  the  skin  covering  it  not  broken  ; 
n>mj>mtn(i,  or  open  or  oomplicftied,  when  a  wound  through  the  skin 
and  soft  parts  leads  down  to  the  neat  of  the  fracture.  Whether 
simple  or  compound,  fractures  are  further  spoken  of: — d,  According 
to  their  extent,  as: — complete,  when  the  In  me  is  broken  quite  across  : 
incomplete  or  rpwisttrk,  when  partially  broken  ami  pirtially  bent  ; 
roirnninittrd,  when  broken  into  several  pieces  ;  ami  mniti/>f*\  when 
two  or  more  distinct  fnietures  occur  in  the  same  bone,  or  in  different 
_'.  UMXftdiag  to  the  condition  of  the  fragments,  as: — 
imparted,  when  one  fragment  ie  ilriw.-u  into  another;  figured,  when 
there  is  a  mere  crack  through  the  hone  without  displacement ; 
thjtrfMedi  when  one  fragment  is  pressed  in  below  the  surface,  as  in 
some  fractures  of  the  cranium  ;  pimcturetl$  when  there  is  a  sm;tll 
perforation  with  rl riving  inwards  of  the  fragments;  and  splintered? 
when  only  a  fragment  of  bone  is  chipped  oil'.  -1  According  to  the  line 
of  fracture,  as  : — frttfttverie,  oblique:  like  the  memtk piece  of  a  Jlute, 
uptrttl,  tottgittodinal,  V-  or  T-§ktsped$  ami  lieSofc,  terms  which  suf- 
In -ii-ntly  explain  themM  lv  -  \  fracture,  moreover,  is  said  to  be 
t&mpliooUtd  when  associated  with  otber  injuries,  snch  its  dislocation 
of  the  same  Ixmc,  rupture  of  the  main  artery  of  the  limb,  injury 
of  an  adjoining  internal  viscus  as  the  brain  or  bladder,  implication 
lint,  etc.  Further,  a  fracture  is  spoken  of  us  intra 
tit,  rut-  when  it  occurs  as  the  result  of  external  violence  or 
uterine  contraction  before  birth,  or  as  c&mjtnihil  when  it  occurs 
during  birth, 

Dupi<%ceme*i  of  the  frw/menU,  especially  in  the  bones  of  the 
limbs,  <-< urn i unity  occurs,  except  the  fracture  be  transverse,  when,  as 
in  the  0A«e  of  the  tibiu.  there  may  be  little  or  none.  The  causes  of 
the  displacement  may  be  enumerated  as:  —  1.  Tim  violence  g>ffr 
<- hieing  the  fracture  ;  2.  Careless  handling  bv  bystanders;  3.  Inju- 
dicious movement  on  the  jwtrt  of  the  patient  ;  4,  The  weight  of 
the  lower  fragment  ;  and  ot  Muscular  spasm  acting  on  the  upper 
fragment.  The  amount  (if  displacement  will  depend  in  part  on  the 
direction  of  the  line  of  fracture,  and  in  part  on  whether  the 
,  periosteum  is  or  is  not  torn*  Thus  the  displacement  is  usually  Dot* 
nftble  whim  the  fracture  is  oblique,  msigni Beaut  when  trausveree, 
especially  if  the  periosteum  ia  intact.  The  displacement  is  spoken 
of  as  m  angular,  tnttral)  IfawjititttiuttK  md  nrf'ttortf  one,  according  to 
the  direction  which  the  fragments  take  t<»  eru-h  othef. 

*SV^fw, —  Before  examining  for  fracture,  an  ;■<<  unite  history  of  the 
accident  should,  if  possible,  be  obtained,  since  much  light  may  thus 
be  thrown  on  the  nature  of  the  injury.  The  clothes  should  then  lie 
carefully  removed,  and  the  parts  handled  tenderly,  lest  a  simple 
f mature  be  converted  into  a  compound  by  a  sharp  fragment  being 


FRACTURES. 


driven  through   the  skin.     Thus,  in  the  ease  of  the   leg,  the  boot 
should  be  cut  oil",  the  trousers  ripped  up  the  scam,  and  the  stocking 
split  with  scissors.     The  injured  side   should  always  be  oomp 
with  the  sound  side.     The  general   signs  of  fracture  are : — L  The 

■  tiun  of  a  sudden  snap  or  giving  w*$  of  the  hone  experts 
by  the  patient;  2.  Pain  j  "..  Impairment  or  loss  of  function; 
4.  Alteration  in  the  shape  of  the  part  ;  5.  Swelling,  and,  mi  examina- 
tion 6,  Preternatural  mobility  ;  7*  Shortening  ;  8.  Crepitus,  No 
oue  of  the  above  signs  Alone,  except  rn-pitit^  is  absolutely  diagnostic 
of  fracture;  and  crepitus  itself,  when  the  f  ragmen  Is  are  impacted 
and  when  the  fracture  is  of  the  greenstick  variety,  may  1  »e  sbft&ntj 
or  may  he  simulated  by  joint-erepitus,  effusioS    into   the   shs&£] 

Ions,  emphysema,  and  by  tin  ^rating  of  osteophytes  in  chronic 
N arthritis.  It  i^  prevented  by  muscle  or  fibrous  tissue  between 
flh  rad&  True  crepitus,  however,  having  l>eeu  onee  felt,  can 
hardly  afterwards  be  mistaken;  it  is  readily  distinguished  from 
falwe  crepitus  by  its  harsher  and  more  grating  character.  The 
Shortening  may  be  natural  or  due  to  some  previous  injury  or  disease, 
as  a  former  fracture,  osteoarthritis,  etc.  ;  shortening  also  occurs  in 
dislocation.  In  creased  mobility  may  not  be  present,  as  when  a 
fracture  is  firmly  impacted.  Pain  may,  of  course,  occur  from 
causes  other  than  fracture ;  it  may  often  be  elicited  in  fracture 
when  crepitus  cannot  be  obtained.  Sir*:Utn*jx  loss  of  /unction  mud 
*  in  the  shape  of  the  part  may  be  present  in  other  injuries, 
but  are  useful  signs  in  some  forms  of  fracture.  Too  much  wei 
it  need  hardly  be  said,  should  not  be  given  to  the  patient's  Beutatitmij 
as  a  snap  or  feeling  of  the  bone  giving  way  may  occur  in  rupture 
of  a  tendon  or  ligament. 

Constitutional  symptoms,  depending  upon  shock  if  the  injury  is 
severe,  or  upon  tueniorrhage  if  much  blood  has  been  shed  either 
externally,  as  in  compound  fracture,  or  into  the  pleural  cavity  in 
fracture  of  a  rib,  may,  of  course,  be  present.  But  in  addition  to 
these,  there  is  general  ly  at  the  end  of  twenty- four  hours  or  so  some 
slight  rise  of    temp  lasting    for  i  few  days  (thichar  fi 

due  to  the  absorption  of  tissue  products,  and  occasionally  fifed 
in  th<  urme,  mob  as  a  trace  of  albumen,  fat  in  the  form  of  an 
emulsion,  and  ID  excess  of  urobilins  due,  it  is  believed,  to  the 
breaking  up  of  the  medulla  and  extravasated  blood  at  the  seat  of 
fracture,  and  the  excretion  of  their  products  by  the  kidneys.  The 
constitutional  symptoms  that  may  attend  compound  fracture  are 
described  under  that  head* 

The  diagnosis  is  often  difficult,  especially  in  limbs: — 1.  When 
the  fracture  i«  near,  »>r  extends  into,  a  joint,  owing  to  effusion  of 
blood  or  synovial  fluid  into  the  joint-cavity,  2.  When  them  is 
great  extravasation  of  blood,  or  later,  effusion  of  inflammatory  pro- 
ducts about  the  fragments.  3.  When  the  fracture  is  transverse,  and 
there  is  no   displacement,  especially   if   the  fragments  are  held  in 
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position  by  a  oompAnid]  bone,  as  tlio  fibula  in  fracture  of  the  tibia, 
I.  When  the  fracture  is  subperiosteal.  In  the  uranium,  a  simple 
uncomplicated  fissured  fracture  cannot  be  diagnosed.  In  doubtful 
cases  of  fracture  much  aid  is  obtained  by  anaesthetising  the  patient 
and  by  means  of  the  j  rays,  due  allowance  being  made  for  deceptive 
appearances. 

How  Uj  obtain  crepitus. — Grasp  the  limb  firmly  above  and  below 
the  suspected  fracture,  and  when  there  is  shortening,  make  extension 
to  briug  the  rough  surfaces  into  contact.  Then  gently  attempt  to 
move  the  lower  on  the  upper  fragment.  Having  once  iissured  your* 
selt'  that  crepitus  is  present,  desist  from  your  manipulations,  as  they 
not  onl J  give  the  patient  pain,  but  injure  the  soft  pacta.  hi  BOOM 
,  its  iu  fracture  of  the  neck  of  the  femur,  where  the  nature  of  the 


Fig.  92.-  Diagram  of  the  fragments  a  few  hours  niter  turonle  fracture.  The 
j»  riopteuui  is  torn  and  ragged,  and  lenarated  from  the  bone  for  a  HlighL  distance 
above  and  below7  the  fracture.  Blood  in  cxtravaaated  between  the  fragment*,  iu 
the  medullary  canal,  and  in  the  periosteum  and  otk't  aoft  tissue*  surrounding  the 
fracture. 

Fta,  93+  — Diagram  of  tbo  nroeeiw  of  repair  in  fimjile  factum  4,  Eti*h(.Mithiii}g 
e»IUw  j  h,  Internal  callus  ;  c.  Permanent  callus.  Commencing  uwiiticatiou  of 
the  eushcathiug  aillua  is  indicated  by  the  darker  shading  at  the  angle  between 
the  petiort  u I  \\r  bww, 

injury  from  the  presence  of  other  signs  is  quite  obvious,  crepitus 
should  not  be  sought  lest  an  impacted  fracture  be  rendered  non- 
impacted  ami  afterw  ards  ramiXI  ununited,  or  the  periosteum  uniting 

the  fragmente  be  r^m,  md  .->  like  result  ensue. 

Union  ttf  fnTrtitre&. — The  method  of  uuion  by  callus  is  similar  to 
that  which  takes  place-  in  the  healing  of  a  WfMffld  of  the  wtiH  parts  by 
first  intention.  Blood  is  at  first  extra  vasated  between  and  around  the 
Engtneiitl  until  the  lam  vessels  are  occluded  by  clot.  Within  a  day 
of  the  injury  there  begins  a  simple  inflammation  from  the  torn  vessels 

of  tin-  U'ne,  periosteum  and  surrounding  soft  pari  tig** 

Moo  of  leuoocytei  and  an  exultation  of  Huiil  Following  upon  tins 
eonmenoee  repair,  bhe  oella  of  theoft&eogfttu  ii o  layer  of  the  petiosteutti 
begin  to  proliferate,  10  also  to  e  \m§  eiteol  do  tin   bone  oorpusoUe 

and  eurrotinding  endothelial  and  comic-dive  tissue  cells,  and  UMBI 
Odk  gradually  infiltrate  and  removo  the  clot,  md  collect  to  form  the 
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temporary  callus.  From  the  second  day  onwards  cells,  phagocyte*, 
are  seen  con  ta  in  in  g  rem  ain  b  of  leucocytes  red  corpuscles  and  tissue 
fragments.  In  a  simple  normal  fructure  there  is  no  emigration  *>f 
leucocytes  or  pathological  exudation  after  six  day s.  The  mass  of  soft, 
red,  gelatinous  granulation  tissue  ifl  eomposed  then  of  tissue-cells, 

1 1  from  the  periosteum,  bone  and  connective  tissue,  which  are 
similar  to  the  fibroblasts  in  a  wound  with  this  addition,  that  Hn< 
cells,  especially  those  from  the  periosteum,  have  ostn  genetic  properties, 
are  atteoblatt*.  Between  these-  cells  newly-formed  capillaries  grow 
in  from  the  vessels  in  the  Haversian  canal*,  periostea  to,  and  neigh- 
bouring eoiLrn  rri\o  tissue.  The  formation  of  new  hone  in  the  callus 
is  that  of  the  formation  of  hone  in  membrane.  There  is,  in  addition, 
a  variable  amount  of  a  firm,  gelatinous  iutt ncllular  substance, 
which,  when  is  considerable  amount,  distinctly  separates  the  cells 
and  gives  a  bluish  appearance  bo  the  naked  eye,  and  is  called 
cartilage.  It  has  been  seen  especially  in  children  and  animals. 
Hence  there  have  been  various  statements  in  the  past  as  to  whether 
a  fracture  unites  by  ossification  in  membrane,  or  somi'tunes  by 
ossification  in  pre- formed  cartilage.  It  would  appear  that  with  the 
ends  of  the  bone  in  good  apposition,  kept  at  rest,  and  with  i  normal 
rate  of  call  us -format  ion,  the  process  is  one  entirely  of  formation  of 
bone  in  membrane,  without  any  pre-formed  cartilage,  even  in  children 
or  animals*  Rut  with  ineiact  apposition,  movement  of  the  ends  and 
a  delayed  formation  of  callus,  islands  or  masses  of  cartilage  may 
appear.  This  affords  an  explanation  of  the  appearance  of  cart 
in  the  callus  of  annuals  and  rickety  children. 

Cmttm  is  found  (1)  replacing  the   periosteum,  and  extending  for 

distance  around  the  bone  above  and  below  the  Hue  of  fracture, 
faming  a  spindle-shaped  tumour,  by  which  the  ends  of  the  frag- 
ment*  are  surrounded,   as   it  were,    with  a  ferrule  (en$hrtt(fii?i<r  or 

tfooi  esiftitj  Fig,  93,  a)  ;  (2)  replacing  the  medulla  for  some  little 

nee  a 1 1  and  down  the  medullary  canal  (tftfemol  or  endosteal 
Ofllftfi,  Fii'.  93,  b)  ;  and  (.3)  between  the  ends  of  the  fragments  (fwr- 
wdiate  ordeftnitiiM  coUm*  Kig.  93  c).  The  ensheathing 
callus  and  interned  callus  are  gradually  organised  into  fibrous  tissue, 
becoming  harder  and  tinner.  The  ouh  r  u  <  i  N\  >  r-  of  the  fibrous 
risque  into  which  the  ensheathing  callus  is  thus  converted  form  B 
new  periosteum.     Ossification  of  the  ensheathing  callus  HOW    begins 

Iftli  to  fifteenth  day) — generally  in  the  Angle  between  the 
periosteum  and  the  ls>ne,  and  extends  along  the  surface  of  the  bone, 
ami  risO  along  the  surface  of  the  ensheathing  callus  beneath  the  new 
periosteum,  till  the  upper  and  lower  layers  of  ossifying  callus  meet 
the  line  of  fracture.  Ossification  of  the  interna]  callus  goes 
•  m  in  l  similar  way,  but  begins  a  little  later.  The  permanent  callus, 
at  soon  as  the  ends  of  the  bone  are  thus  fixed  bv  the  ensheathing  aid 

rnal  callus,  also  undergoes  ossification,  The  ossified  callus  is  at 
first  very  vascular  and  porous,  and  can  be  easily  stripped  oft"  the  old 
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bone,  but  later  it  becomes  hard  and  dense,  through  the  formation  Of 
new  bone  in  its  blood  spaces,  and  intimately  connected  with  tbe  old 
bone  beneath  it.  Finally  the  ensheathing  callus  and  internal  ofi 
liiLvitiii  disf  har^vd  their  functions,  are  gradually  absorbed,  and  if  the 
beeil  held  in  good  apposition  no  sign  of  the  frm  tuiv 
may  ultimately  remain.  Such  consolidation  oi  tin-  bone  may  benud 
to  OOOUr  in  from  four  to  six  weeks,  or  even  eight  in  the  case  of  the 
Iomi  r  ertrgnitTi  but  many  months  must  elapse  before  repair  can  be 
H|Mikoii  of  as  eomp. 

The  process  of  absorption  of  the  temporary  callus  eouHista,  in  the 
first  place,  of  removal  of  the  liim  *.dK 
Qg  fibrous  tissue,  which  in  its  turn 
undergoes  absorption,  bo  that  mo* 
tendons,  and  nerve*  involved  in  the  callus 
become  freed  and  regain  their  function. 

Whenever  the  bones  are  not  in  exact 
apposition,  i  modelling  process  OOJ 
which  may  transform  much  of  the  internal 
structure  of  the  bODft.  Tin-  course  of  the 
septo,  whether  in  persisting  ensheathing 
callus  or  in  the  bone  itself,  takes  a 
e  1 1  at  iged  d  i  re  c  t  i  on  in  accord  an  cc  with  1 1 1 1 

altered   transmission  of  might  through 

the  bone  and  the  different  angle  at  which 
the  muscles  pull. 

Where  the  ends  of  the  fragments  over- 
lap, the  ensheathing  callus  tills  up  the 
angles  (Kig.  94)  ;  and  while  the  open  end 
of  the  medullary  canal  in  each  fragment 
is  thus  closed,  its  continuity  through  the 
bono  is  restored  by  the  absorption  of  the 
intervening  walls  of  the  contiguous  and 
overlapping  fragment  *  (see  also  Fig.  94). 
Where  the  fragments  are  not  in  contact, 
the  intervening  space  becomes  filled  with  the  ensheathing  callus,  which 

is  the  n  i » ti  mes  cal  I  ed  in  Imposed  en  11  it  *.     \\  h  e  re  t  h  e  f  r  coi  n  - 

minuted,  the  splintered  fragments  become  glued,  as  it  v  ther, 

and  to  the  main  fragments  by  t  lie  ensheathing  callus  formed  from  the 
granulation  tissue  in  which  they  become  surrounded.  When  the 
fragments  are  in  good  apposition,  and  are  kept  at  rest,  little  or  no 
ensheathing  callus  is  formed  ;  but  when  there  is  much  displacement, 
•i  [fl  impossible  as  in  a  fractured  rib,  or  difficult  to  obtain  as  in 
a  fraetun*!  clavicle,  a  considerable  amount  is  produced.  In  children, 
fv.i,  wfam  the  fiarU  arc  kept  at  rest  and  in  good  apposition,  the 
format  h.u  of  muofa  ensheathing  callus  is  the  rule. 

Treatment. —  Here  only  the  indications  for  treatment  will  be  jointed 
out.      The  particular  methods  will  lie  given  under  Sjwml  Fmetttres. 


i  —  Fmc  tuff?  of  the  femur 
with  pfaifappittfl  fragment* 
ionhtjtvt  rati  A  ding  offol  fcngltt, 
iind  BMJflritfflll  of  ificiliiJlnry 

i  l<>  ibtfltptftoi  of  mtijr* 
WMB§  !  mum.      ,>i     iVtrtholo- 
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A,  Treatment  of  rimplt  fracture. — The  indications  are — (1)  to 
reduce  the  fracture,  that  is,  to  place  the  fragments  in  apposition,  so 
restore  as  far  aa  possible  the  bone  to  its  normal  shape  ;  (t)  to 
keep  it  in  this  position  by  properly  applied  apparatus  till  firm  union 
has  occurred  :  (3)  to  promote  the  restoration  of  the  normal  functions 
of  the  part  ;  and  (4)  to  attend  in  the  meanwhile  to  the  general 
health  and  comfort  of  the  patient* 

L  The  reduction  or  us  it  is  popularly  called,  the  setting,  of  the 
fracture,  should  not  be  undertaken  until  the  apparatus  into  which 
the  limb  is  to  be  permanently  placed  is  ready  ;  but  the  fragments 
should  be  temporarily  fixed  ho  as  to  prevent  further  injury,  such  as 
H  » harp  fragment  being  Forced  through  the  skin.  Thus,  in  the  case 
of  the  lower  extremity,  the  injured  linih  may  be  bound  to  the  sound 
one,  or  secured  by  a  ham  1  kerchief  to  an  impromptu  splint,  such 
as  at)  umbrella,  walking-stick,  or  rolled-up  newspaper ;  or  if  the 
Pfttieot  is  not  seen  till  he  is  already  in  bed,  the  limb  may  be  placed 

sen  Hand-bags  or  wrapped  in  a  pillow,      As  a  general  rule,  the 

ure  should  be  reduced  as  soon  as  possible,  since  if  the  reduction 
is  delayed  the  muscles  become  contracted  and  resistant,  and  the 
soft  parts  hound  together  by  inflammatory  adhesions,  whilst  there 
is  always  a  danger  of  laceration  of  the  surrounding  tissue  by  the 
sharp  fragments  ;  where,  however,  there  is  much  swelling,  the  part 
ni.iv,  under  some  circumstances,  remain  wrapped  in  a  [allow  or 
secured  by  sand-bags  till  the  swelling  haw  subsided.  When  the 
fracture  is  transverse,  the  fragments  will,  as  a  rule,  be  but  slightly 
displaced,  and  little  as  regards  reduction  will  be  required.  In 
othei  if  as  when  the  line  of  fracture  is  oblique,  considerable 

trouble  in  bringing  the  fragments  into  apposition  may  be  experienced, 
The  chief  obstacles  to  be  overcome  are  (1)  the  contraction  of  the 
muscles,  which  are  thrown  into  action  by  the  irritation  of  the 
fragments ;  and  (2)  the  impaction  of  the  fragments,  or  the  inter- 
position of  muscle  or  tendon  between  them.  The  splint  or  other 
zip  pur. it  us  being  in  readiness,  extension  in  the  case  of  fracture  of  a 
I ii iin  MhotiM  be  made  on  the  lower  fragment,  preferably,  as  a  rule, 
through  the  intervention  of  the  joint  below.  Thus,  in  fracture  of 
the  forearm  or  leg,  ei tension  should  be  made  from  the  hand  or  foot 
respectively,  whilst   conn  tor-ex  tension   is  applied    at  the  same  time 

ue  upper  fragment,  also  preferably  through  the  joint  above, 
Whilat  steady  traction   is   thus    being    made,  the    surgeon    should 

iv  manipulate  the  fragments,  and  be  should  not  rest  satisfied  till 
the  symmetry  of  the  |Kirr   has  been  as  far  as  possible  restored  and 

limb  is  found,  both  on  inspection  and  measurement,  to  cor- 
respond as  near  a*  may  be  with  the  opposite  side.  Jo  this  position 
the  poiti  Bhoald  be  held  till  the  apparatus  for  permanently  tixing 
sin  no  has  been  Applied,  Where  great  difficulty  is  experienced  in 
reducing  the  bmcture  owing  to  muscular  spasm,  the  limb  should  be 
flexed  or  placed  m  such  a  position  as  will  tend  to  relax  the  opposing 

r2 


muscles,  or  if  thin  does  ttOl  .suffice  an  anaesthetic  must  be 
ml  ministers  I,  To  ensure  complete  reduction  some  surgeons  reduce 
all  fracture  of  the  limbs  urnU  r  in  fcoeeathetie  and  fix  the  fragments 
iu  (ipliut a  of  plaster  of  Paris  before  the  patient  regains  the  power  of 
muscular  contraction-  At  fajmnn  the  sul»cutnneous  division  of  a 
tendon  may  become  necessary  before  the  r'rarturo  ean  be  pedtteeA 
In  in  ractures,  as  of  the  neck  of  the  humerus  or  femur,  or 

if  the  wrist,  it  is  now  deemed  advisable  to  1 

as  anion  after  impaction  result!*  in  a  deformed  rod  largely  useless 
limit.  The  special  methods  of  reduction  which  may  be  required  for 
certain  fracture  will  be  g}?6D  under   Vnrictirs  uf  Fracture. 

%   To  krep  th  ftti  in  apparition  till   union  has  taken  place, 

numerous  contrivances  have  been  invented,  They  may  he  said  to 
emisist  of  splint*.  <r  idles,  frarl  ure-ho\est  hnndageu  hardened  by 
plaster  of  Pans,  silica,  paraffin,  glue,  or  gum  and  chalk,  and  such 
material  as  wire  gauze,  ^ntta-percha,  poroplastic  felt,  and  leather, 
moulded  to  the  individual  ease.  In  oblique  fractures,  and  fractures 
near  joints*  where  tin  mis  of  the  bone  cannot  be  retained  com* 
pletelj  iu  apposition,  an  incision  kIiohUI  be  made  down  to  the  bone 
and  the  fragments  secured  by  wiring  or  by  screws,  either  immediately 
or  after  a  few  days* 

Thi  wwthod  of  applying  §ptm$$  will  be  better  learnt  by  three 
months1  dressing  in  the  VMtfdi  Than  by  any  Verbal  description. 
The  points  that  should  be  chiefly  attended  to  are  : — L  The  splints 
should  be  well  padded,  2.  Pressure  should  not  be  made  over 
points  of  bona.  S.  Strapping  or  baodagee  should  not  be  put  on 
too  tightly,  k  Circular  constriction  of  the  limb  should  be  avoided, 
5,  The  splints  where  possible  should  reach  beyond  both  the  joint 
above  and  the  joint  below  the  fracture.  8,  The  fracture  should 
nut,  as  a  rule,  be  covered  with  the  bandage  7.  The  patient  should 
ithin  twenty-four  houns  after  the  splints  have  been  applied, 
as  swelling  of    the   pari    is  apt  to   occur,  and    the  bandages    thus 

me  too  tight  K.  The  part  having  once  I  •<  n  proper! 
in  splints  should  not  needlessly  be  disturbed.  \r  Should  the  big* 
menia  become  displaced  from  spasm  of  the  muscles,  st<  n.lv  extrusion 
as  by  a  stirrup,  weight,  and  pulley  will  usually  overcome  the 
difficulty,  10.  The  jmrt  below  the  fracture  may  sometimes  bi 
Iwtmlaged  with  advantage  to  prevent  o-dcina,  or  at  any  rate  the  limb 
may  be  raised. 

Alter  the  splint*  have  been  applied,  if  the  sutgeon  has  any  doubt 

a*  to  the  fragment!  being  in  pvopei  tppoaitioci  a  skiagraph  should 

ikes,  with  the  part  iu  the  splints.  If  the  reduction  dors  not 
appear  to  be  satisfactory  the  splints  should  l>e  removed  and  the 
fracture  reset.     The    time  the    splints   should    be    kepi    on   vmm 

\\\  and  will  be  stated  umhr  atdh  individual  fracture.  Un 
their  removal  the  limb  is  by  some  surgeona  kept  at  further  rest 
foi    a  variable  time  in  a  plaster-of- Paris,  gum  and  chalk,  or  other 
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form  of  stiff  bandage  till  complete  consolidation  has  taken  place. 
Hitherto  splints  have  no  doubt  been  often  kept  on  too  long,  with 
the  result  that  atrophy  of  muscles,  stiffness  of  joints,  formation  of 
adhesions,  etc.,  have  taken  place. 

If  the  fracture  is  not  severe,  it  may  be  safely  placed  at  once  in 
a  plaster-of-Paris  bandage  or  plaster-of- Paris  splints  (Bavarian 
splints,  Croft's  splints).  If  this  or  other  similar  material  is  used,  the 
limb  should  be  well  padded  with  cotton-wool,  the  toes  or  fingers  left 
exposed,  the  joints  above  and  below  included  in  the  bandage,  and  the 
limb  subsequently  raised.  The  plaster  of  Paris  must  be  dry,  finely 
powdered,  and  be  well  rubbed  into  the  bandages.  Salt  (*8s.  adOj.) 
quickens  the  setting,  gum  mucilage  (plaster  1  lb.,  gum  mucilage  5j., 
water  *  viij.)  delays  it.  The  patient  should  be  visited  a  few  hours 
after  the  plaster  of  Paris  has  been  applied,  so  that  should  the  circu- 
lation have  become  impeded  from  swelling  of  the  limb,  the  plaster 
bandage  may  be  removed  before  any  serious  damage  has  had  time  to 
ensue.  The  indications  for  at  once  removing,  or  for  loosening  the 
bandage  by  cutting  it  in  places  are : — 1,  much  pain ;  2,  swelling  ; 
3,  numbness ;  and  4,  signs  of  obstructed  circulation  in  the  fingers 
or  toes.  A  tight  bandage,  it  should  be  remembered,  is  more 
dangerous  in  the  upper  than  in  the  lower  limb,  because  in  the 
former  most  of  the  venous  return  is  by  the  superficial  veins.  After 
the  case  has  become  hard  it  may  be  cut  down  in  front  and  behind 
by  a  saw,  or  a  string  is  laid  under  the  plaster  which  serves  to  draw 
a  hair-saw  through,  and  then  the  plaster  can  be  cut  through  from 
within  outwards.  The  two  halves  are  kept  fixed  by  webbing  and 
buckles  or  a  bandage.  Should  the  bandage  become  loose,  it  must  of 
course  be  removed,  and  re-applied.  By  some  surgeons  the  plaster 
splint  in  the  case  of  the  leg  is  so  applied  and  strengthened  by  strips 
of  metal  that  the  weight  of  the  body  is  transmitted  through  the 
splint  from  some  prominence  of  bone  above  the  fracture  to  the 
ground  below,  and  the  patient  is  allowed  at  once  to  walk  about. 
The  slight  rubbing  of  the  fragments  in  the  movement  of  the  limb  is 
believed  to  promote  union,  and  the  wasting  of  the  muscles  from  the 
disuse  following  the  ordinary  treatment  is  avoided.  This  method, 
which  is  known  as  the  Amlmlatory,  has  been  much  employed  on  the 
Continent  and  in  America,  but  is  unsatisfactory,  for  there  is  not 
enough  supervision. 

3.  To  promote  the  restoration  of  the  normal  functions  of  the  jxirt, 
physiological  after-treatment  is  required.  It  has  often  been  found 
after  the  apparatus  has  been  removed,  especially  if  the  fracture  was 
near  a  joint,  that  the  joint  is  stiff,  the  tendons  more  or  less  glued 
together,  and  the  muscles  wasted  and  atrophied.  Under  these 
circumstances,  shampooing,  massage,  electricity,  friction  with  stimu- 
lating liniments,  and  passive  movements  of  the  joints  must  be 
sedulously  employed  ;  but  it  is  better  to  prevent  such  troubles 
occurring   by   resorting   to   massage  and  passive  movements   much 
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earlier  than  has  hitherto  been  the  practice.  Massage  may  be  begun 
with  advantage  after  the  first  few  days,  except  in  fractures  of  the 
femur  and  humerus,  and  is  especially  useful  in  fractures  involving 
joints.  Indeed,  massage  from  the  first  is  reeoininended  by  Lucas 
Cbampiouuicre  in  fractures  of  this  class.  If  undertaken  thus  early 
it  ought  to  be  done  with  extreme  gentleness,  since  whilst  blood-clot 
still  remains  unabsorbed  about  the  fragments  a  displacement  of  a 
portion  «>f  1  clot  in  A  TOO  may  lead  to  pulmonary  embolism,  aud 
rOUgb  handling  may  cause  suppuration.  When  the  fragments  are 
projecting  close  under  the  skin,  or  blebs  have  formed  over  the  seat 
of  fracture,  as  also  when  the  fracture  is  compound,  massage  can 
hardly  be  employed.  Every  fracture  requires  an  exercise  of  judg- 
ment, not  the  blind  observance  of  some  rule.  The  splints  may  be 
removed  daily  and  massage  applied,  or  in  some  the  fractured  limb 
may  lit'  nn  a  pillow  or  in  a  sling  and  be  massaged  daily  from  the 
irst  (ate  Sjniinl  Fttuturts). 

4,  The  general  fualtk  and  ramfort  of  the  patient  should  not  be 
neglected.  Thus  if  he  is  confined  to  bed,  boards  should  be  sub- 
stituted for  the  ordinary  webbing  or  steel  laths  of  the  bedsteads; 
the  sheets  should  bo  kept  smooth  ;  and  bed-sores  guarded  against  by 
tin  use  of  water-cushions  and  by  hardening  the  skin  over  prominent 
points  of  bone  with  spirit  lotions,  Old  people  should  not  be  kept 
too  long  in  bed,  lest  passive  congestion  and  hypostatic  pneumonia  of 
the  lungs  accur.  The  general  health  should  be  promoted  by 
aih  nttou  to  the  secretions,  regulation  of  the  diet,  and  administration 
Of  sedatives  to  relieve  pain  ami  promote  sleep. 

Ununited  fracture  and  false  joint, — An  ununited  fracture  is 
one  in  which  the  fragments  are  either  totally  ununited  or  merely 
bound  together  by  fibrous  tissue.  *Some  fractures,  such  as  transverse 
fractures  of  the  patella,  and  fractures  extending  into  joints  in  general, 
seldom  or  never  unite  by  bone,  but  remain  merely  bound  together 
iy  fibrous  tissue,  unless  fixed  by  suture. 

The  condition  or  the  fragments  in  an  ununited  fracture  varies. 
The  fragments  may  be  completely  separated,  with  the  ends  rounded 
oil'  and  the  medullary  canal  closed  ;  or  they  may  be  bound  together 
by  long  pliable  bauds  of  fibrous  tissue  pen  nit  ting  of  considerable 
movement,  or  by  tough  fibrous  bands  allowing  of  but  wry  little,  or 
by  a  fibrocartilaginous  material— a  kind  of  ensheathiug  callus.  The 
last  condition,  however,  should  be  regarded  as  an  example  of  delayed 
ft,  rather  than  as  one  «»f  permanent  ununited  fracture. 

A  false  joint  or  pnemlartfirosi*  is  an  ununited  fracture  of  some 
standing  in  which  the  ends  of  the  fragments  are  minded  off  and 
ebtirnated,  or  covered  with  a  layer  of  fibrous  tissue  or  fibro-eartilage, 
and  emdoeed  to  a  strong  BbroOI  capsule  formed  by  the  condensation 
of  the  surrounding  soft  tissues  (Fig.  1*5).  A  fluid  resembling  synovia 
has  occasionally  been  found  within  this  capsule.  A  false  joint  may 
resemble  a  hinge  or  a  ball-and-socket  joint.     The  latter  condition  is 
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i  common  in  fractures  near  the  articular  ends  of  bones,  where 
rotatory  us  well  as  angular  movement  occurs ;  the  former  in 
fractures  through  the  shafts  of  bones,  where  angular  mowiiKnt  only 
m  pen i liti 

The  (Mums  both  of  ununited  fracture  and  false  joint  are  local  and 

litutionah  The  local  arc — I.  The  fragments  not  having  bens 
kept  thoroughly  at  rest ;  2.  The  fragments  not  having  been  placed 
m  ;i[  (position  in  consequence  of  (a)  muscular  contraction  ;  {it)  the 
Ion  of  a  large  piece  uf  hone,  us  in  compound  fracture;  (c)  the  inter- 
vention of  a  piece  of  muscle,  trudnn,  or  periosteum^  or  a  foreign 
body,  such    as    a    bullet,    between    the    fragments  ;    and  (d)  the 

ion  of  Byntiviii.1  fluid  in  the  case 
of  a  fracture  into  a  joint. ;  3.  NecroHis 
of  the  end  of  one  of  the  fragments  ; 
4.  The  interference  with  the  arterial 
supply  of  one  of  the  fragments,  ;is  from 
injury  of  the  medullary  artery  ;  6.  The 
|«nir  supply  of  blood  to  one  of  the  bag 
n  ien ts»  as  in  fracture  of  the  anatomical 
neck  of  the  humerus;  8*  Defective 
nerve-influence,  as  sometimes  occurs 
when  the  lower  part  of  the  spinal  cord 
has  been  injured,  with  consequent  dis- 
turl>;uiio  of  the  trophic  centres  con- 
tained t  ht< re  i  n  \  7 .  M  n  I  i gnaut  growths  ; 
8.  Osteomaladai 

Constitutional  cau&rM* — Syphilis,  tu- 
bercle, gout,  Bright's  disease,  fevers, 
scurry,  uuemia,  the  cancerous  cachexia, 
pregnancy,  locomotor  ataxy,  old  age, 
alteration  of  the  patient's  habits,  alco- 
holism, and  sudden  deprivation  of  stimu- 
lants are  all  said  to  be  causes  of  ununited 

■  in.-.  No  doubt  any  condition  that  lowers  the  vitality  and 
jiieut  power  of  repair  of  the  tissues  has  a  tendency  to  delay 
union,  but  it  seems  doubtful  if  any  of  the  above  conditions  exoept 
scurvy  is  in  itself,  apart  from  the  local  causes,  auiBcfent  to  prevent 
the  bone  uniting.  Paralysis  agitans,  in  which  there  is  great 
difficulty  in  keeping  the  patient  cjuiet,  and  hence  of  immobilizing 
the  fragments  by  splints,  etc.,  may  also  be  regarded  ivs  a  cause  of 
1 1 on  anion.  The  cause  of  the  ununited  fractures  sometimes  mot 
with  ju  children,  in  which  in  spite  of  every  kind  of  treatment  union 
uned,  is  unknown. 

the  callus,  after  having  been  Formed,  appears  to  be 
►sorbed,  the  fracture   being  then  spoken  of  as  disunited.     This 
: moon  in  scurvy, 
Ikiatmmi, — Constitutional   as  well  as    local    treatment  may  be 


—False  joint  fallowing 
[.nuiLure  uf  the  ktti&ftrn* 
(St.  Bartholomew's  Hospital 
Museum,) 
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required.  In  recent  eases,  jLe.,  where  the  fracture  is  found  ununited 
after  having  been  kept  in  splints  for  the  usual  time — a  condition 
sometimes  called  ifolayttl  union  in  contradistinction  to  ununited 
fracture — the  splints  should  be  re-applied,  nod  in  such  a  manner  as 
to  insure  perfect  immobility  of  the  fragment^  whilst  the  general 
1 1 ■_---■] 1 1 1  should  l>e  improved  by  every  means  in  our  power,  and  any 
I  )OttStitutiott&l  taint,  as  syphilis,  gout,  etc,  that  may  be  detected,  eom- 
bated  bj  impropriate  remedies,  Thyroidin  has  been  reoomfneoded 
If  the  patient  has  been  accustomed  to  stimulants,  and  has  heeu 
deprived  of  them,  he  should  be  allowed  a  moderate  <ptantity.  In 
sotne  eases  it  may  be  expedient  to  put  the  fracture  in  an  immoveable 
apparatus  and  let  the  patient  get  about  on  crutches.  Should  union 
still  iml  OOCUT,  the  end  of  the  fragments  should  be  rubbed  together 
icito  Huiiiu  amount  of  inflammation,  and  splints  or  other 
apparatus  be  a-ain  applied.  For  such  purpose  chloride  of  zinc 
(10 per  cent.)  may  be  injected,  or  in  compound  fracture,  plugs  soaked 
in  turpentine  inserted.  This  failing,  and  in  long-standing  cases,  two 
courses  are  open  ;  either  to  try  to  unite  the  fragments  by  some  opera- 
fcive  procedure,  or  to  apply  some  form  of  permanent  apparatus  to  hold 
them  in  position.  The  choice  of  these  methods  will  depend  to  some 
extent  upon  the  situation  of  the  fracture,  and  whether  it  is  of  the 
nature  of  an  ununited  fracture  or  a  false  joinl  (a  point  that  should 
be  ascertained  by  skiagraphs),  and  upon  the  patient's  age*  oonetifeu 
tiouxl  condition,  occupation,  and  rank  of  life.  Thus  in  the  case  of 
an  ununited  fracture  of  the  upj>er  third  of  the  femur  in  a  patient 
of  advanced  age  or  of  broken  constitution  an  operation  is  attended 
with  great  risk  to  life,  and  for  such  some  form  of  apparatus 
suited.  But  when  the  patient  tl  young,  or  of  good  constitution,  or 
his  occupation  is  such  that  he  cannot  afford  an  apparatus  and  the 
continual  expense  of  keeping  it  in  good  order,  and  especially 
where    the  fracture   is   in   the   shaft  of  the   humerus,  an  operation 

d id    be    undertaken.       The    older    oj*rations   of   subcutaneous 

scraping  of  the  ends  of  the  fragments,  passing  a  seton  between 
thetB,  W  driving  in  ivory  pegs,  which  had  all  for  their  objeot  the 
setting  up  of  inflammation,  and  thereby  inducing  the  formation  of 
callus  and  oesiftaattati,  proved  either  unreliable.,  inefficient,  or  highly 
i  an  no  tongei  employed.  The  operations  now  in 
vogue  consist  in  nil  ting  dowo  on  the  fragments  and  fixing  them 
together  by  wire  sutures,  screws,  etc.  (a)  Where  the  site  of  the 
ununited  fracture  can  be  readily  reached  without  much  disturbance 
of  the  soft  tissues,  as  in  the  shaft  of  the  humerus,  the  ends  of  the 
fragments  abouM  be  cut  down  upon,  fully  exposed,  fitted  together, 
brimming  if  aeoeocary,  and  united  with  stout  silver  wire.  Suturing, 
as  formerly  done,  allowed  of  lateral  and  l<>!i-itndilial  displacement 
if  the  fracture  was  oblique  or  if  the  ends  of  the  fragments  were 
sawn  off  ohlujuely.  Will*?  therefore  idvieei  ih't  m  oblique  frac- 
tures two  grooves  (Fig.  1)6)  be  cut  with  a  saw  in  the  fragments, 
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direction  of  the  groove*  being  at  a  right  angle  to  the  fractured 
surf  net--*,  and  the  fragments  tied  together  with  wire.  Further, 
where  both  the  fragments  can  he  drilled  vertically,  he  draws  with 
a  hook,  invented  for  the  purpose  (Fig,  97\  the  wire  through   the 


Fin.  flii.  —  WillcV  u i fib ix ]  of  wiring  tin.1  fragment  in  oblique  foactanii 

drill    holes,  divides    it,  and    twists    each    half   together    (Fjg 

i  ried  this  method  and  found  it  answer  admirably.    Other 
KUKftoBaj  to  obviate  the  lateral  and   longitudinal   displacement,    cut 


<7  iiiul  Fw.  ft».— WSWe'i   method  "f  wiring  tin:  fmgmclih*  in  ubtiqn«  tm ■•> 

the  ends  of  the  fragments  in  a  ElgtBg  manner  BO  as  to  dovetail 
them  together,  bat  this  require*  ratber  delicate  manipulation  and 
cannot    always    he     satisfactorily    per  named.      In    some    cases    the 


«ffiG 


"000= 


PtGt  PD. — Bone  drill.  The  drill  k  marie  like  a  trocar  ami  cannula.  The  end  of  the 
ftyle  projects  tayond  the  cannula  as  ci  gimlet,  whilst  the  wjttarc  neck  prevents  it 
from  being  rotated  except  with  the  cannula.  After  boring  through  the  bone  the 
atjle  U  withdrawn,  wire  is  passed  through  the  cannula  and  the  end  held  whilnt  the 
eanmd.-i  kl  dmwtl  back. 

aenta    am  be  nun  ely   fixed    together  by  useptic  nn'tal 

screws.     Care,  however,  is  required   in   insert  in::  them  lest  the  bone 

be  split.     Sena  advises   the   fixation   of   the   fragments  with  bom 

ferrulen  (Kg*   t0O).      Watson  < 'hevne   and   others   use  uu  aluminiuio 

fitted  to  the  bone  by  naila  nr  screws.     (4)  Where  the  site  of 
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the  fracture  is  deep,  or  the  fragments  overlap  considerably,  und  kfcfl 
full   exposure   of  the   fragments   and   sawing   off  their  ends   would 


Pjq.  lon.--SeDii  s  bone  ferrule*  for  Hxing  tin*  frngmenU  in 
ununited  ftmotorai  fa  r^«t     [After  Bmul.} 

-sitate  very  extensive  disturbance  of  the  periosteum  and  soft 
parte,  it  is  safer  to  merely  expose  the  mora  prominent  fragment, 


Km.  KiL  -MfthiuiLeilfracLuro. 
(St.  lLiiilioliniti'u  s  Hospital 
Mn  HI. ) 


flO.   K02,     ViciiMia  union  *fter 
foctera.  (flk  Bartholomew*! 

IlflapiUl  Mum  i.  it  if 


bring  the  ends  of  the  fragment*  together,  and  then  drill  two  total 
one  uliovtf  tin  other  through  lid  tniirmont,  and  tix  them  t«  rafw  by 
ivory  pegs,  nails,  or  metal  screws.     The  irritation  of  the  pegs,  nails 
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OtBGE&Wfl  toftdl  to  tin.-  union  of  the  fracture  by  the  extensive  formation 
of  euslicutliiug  callus. 

k  feat  any  of  the  above  operations  the  wound  should  be  closed, 
■Zld  if  perfect  aaepria  is  maintained  the  uniting  material   becomes 
-ted,  and  as  a  rule  remains  permanently  mi  situ   withoul   giving 
rise  to  any  inconvenience.      It  occasionally,  however,  becomes  I 
and  requires  removal  after  some  weeks, 

lit  ununited  fractures  with  loss  of  substance  from  necrosis  the 
pip  iii;iy  be  filled  by  grafting  a  piece  of  bone  between  the  fragments, 
Tlie  gr&ftfl  may  be  obtained  from  a  young  animal,  or  from  a  limb 
immediately  after  amputation.  Whilst  being  transferred  the  grafts 
should  be  kept  at  a  temperature  of  100  in  I  capsule  of  boiled  salt 
solution  (^j*  to  Oj.).  But  equally  good  results  ire  obtained  by 
using  dead  bone  chips  (cither  decalcified  boue  preserved  in  alcohol 
or  calcined  bone)  to  HI]  up  tlie  apace  between  the  fragments, 

Malunited  fracture  or  vicious  union*—  1 .  Fracture*  iu 
consequence  of  having  been  improperly  set,  or  not  kept  at  rest  in 
good  position,  may  unite  at  an  angle  (Fig.  101),  or  in  some  other 
faulty  direction  (Fig.  103).  2.  If  splints  have  been  removed  too 
early,  or  if  in  the  case  of  the  lower  extremity  the  patient  has  I 
allowed  to  walk  too  soon,  the  callus  may  yield,  and  deformity 
result.  3.  Two  adjacent  bones,  as  the  radius  and  ulna  in  the  fore- 
arm,  may  become  united  to  each  other  by  callus  (Fig.  102),  4.  A 
greenstick  fracture  from  neglect  to  straighten  the  partially 4 >ent 
bone  before  applying  splints  may  consolidate  in  its  distorted 
condition. 

Treatment — If  the  fracture  is  recent,  and  the  fragments  are  not 
firmly  united,  the  patient  should  be  placed  under  an  anaesthetic, 
the  faulty  position  rectified  with  the  hands,  and  splints  properly 
applied.  If  fairly  firm  union  haw  already  occurred  an  attempt 
should  still  be  made  to  re-fracture  the  bone,  under  an  Kinesthetic, 
with  the  hands;  if  this  fails,  and  in  long-standing  case^  osteoclasia 
by  means  of  Thomas's  instrument  should  be  undertaken,  or 
subcutaneous  or  open  osteotomy  may  be  performed*  or  iu  some 
instances  a  wedge-shaped  piece  of  boue  or  mass  of  callus  removed. 
Some  surgeons  object  to  the  ostcoehst  in  that  they  affirm  that  it 
is  dimcult  to  gauge  the  amount  of  injury  inflicted  on  the  soft  parts. 
Jf  properly  used,  however,  very  little  damage  is  done.  From 
personal  experience,  Walsham  can  strongly  recommend  its  employ 
ment  It  should,  of  course,  not  be  used  indiscriminately,  but 
restricted  !<•  suitable  cases,  such  as  angular  deformity  of  the 
bones  of  the  leg,  as  shown  in  Fig.  101,  certain  forms  of  malunited 
i  fracture,  and  some  varieties  of  fracture  of  the  forearm 
where  the  radius  and  ulna  are  not  welded  together  by  callus.  In 
several  cases  of  badly-set  Potts  fractures  Walsham  has  of  late 
years  divided  the  fibula  subcutaneous ly  and  removed  a  wedge-shaped 
of  bone  from  the  internal  malleolus  with   the  most  excellent 
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results,     A  sharp  fragment  projecting  beneath  the  skin  may  some 

he  sawn  oft'  with  advantage,  though  it  should  be  remembered 

that  such  projections  often  become  rounded  off  with  time. 

Separation  of  epiphyses. — An  injury  which  in  general  results 
in   fracture  or  dislocation,  may  in   young  people  before  the  age  of 


Pia.  10J,     Bktagnua  -»1  ;*  «*Ttmilcd  fiuturc  of  the  fcibf*  aim  I  Bbolt, 
fTaki  u  by  Dr.  lliufi  W.iMmui.) 

bj-ooe,  fct  which  period  the  epiphyses  have  mostly  united,  cause 
;i  separation  at  the  line  of  junction  Saftimi   tkt  jiapkym  mud  thr 
wpiphysial  carlitaye.     A  separation  running   between   the  epiphysis 
and  the  epiphysial  cartilage  is  of  very  ran  occurrence     Prntkciagiooi 
mtion  following  disc? isc  is  considered  under  Di$MM§  e/JSta 
R  jvtration  of  an  ipiphytii  rc<  pu  res  n  la  I  i  V«  I  y  grftftft  vm. 

I  en  oe,  and  docs  not  as  a  rule  occur  in  slight  injuries.      Direct  violence 
«b  when  a  limb  is  run  over,  or  indirect  violence  as  t lie  entanglement 
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of  the  arm  or  leg  in  machinery  or  in  spokes  of  a  carriage-wheel  so  that 
the  limb  is  violently  wrenched,  are  characteristic  causes.  Muscular 
violence  is  rarely  sufficient,  although  occasional  cases  are  seen.  Such 
accidents  are  most  commonly  met  with  in  boys  between  twelve  and 
twenty,  girls  being  much  less  exposed  to  them,  especially  after 
fourteen  years  of  age.  The  accident  may  happen  during  birth  from 
excessive  traction  on  the  arm  or  leg,  also  in  children  from  traction 
combined  with  twisting  of  the  limb.  But  experiments  on.  the 
cadaver  at  these  ages  show  how  much  force  has  to  lie  used. 
Intrauterine  separations  and  separations  in  young  children  from 
slight  violence  are  really  pathological  in  origin,  due  to  some  bone 
disease.  In  rickets  the  epiphyses  are,  if  anything,  more  firmly 
attached  to  the  diaphysis  than  normal.  Force,  when  applied,  in  then 
mainly  expended  on  the  spongy,  incompletely -ossified  bone  near  the 
end  of  the  diaphysis,  which  consequently  bend*.  A  sprain  attended 
by  pain  may  l*  followed  by  inflammatory  -often injr  and  bending  at 
this  leveL 

A  separated  epiphysis  if  not  displaced,  or  after  complete  reduction, 
readily  unites,  as  quickly  or  more  quickly  than  a  fracture  in  the 
corresponding  bone.  But  the  union  may  be  followed  by  diminished 
or  arrested  growth,  either  equally  along  the  whole  line  «o  that  the 
limb  U  shortened  b*u  straight,  or  uneqti&Ily  owing  to  the  epiphysial 
line  on  one  side  being  more  dajaafre/i  than  on  the  other  *o  that  the 
limb  is  not  only  shortened  but  ako  lefonne/L  Coniplfcautioft*  revolt 
from  the  severity  of  the  Tioieivje.  PervAsfceunj  is  stripped  up  frow 
the  e&d  of  ti*e  difefrfjTtafc  *&i  ziiV*L  t/*jfA  vt  extntrattated  \**#*Jik, 
in  wLkii  ^jvyrmz'sx*  >  v*tt  liil->  v>  vy.*ur.  »Leth*r  the  aeptie  zerco* 
enur  tinogL  *.'rt*j.o*  .*  Xf^r  *vpef?y.-:*j  Je*ion*.  or  whether 
the  iiertarjEi  i»  i.«r^tv.»ir^r^v-*  i\  'jr-iv~  **  jjj  u*e  cm**  '/  */;ute 
**y&t  rj<&.czij+Lr^i±.  IS*  !&*&.:•* j\rzj-£.  /."Lvi.  ex*>?pt  »*■**!  the 
epupLjto*  *  n-trfc-fcr^'.-— w.  utr.:fc».r  ***%£**  *<#  ti*  ev-*A>y*>ifc  i\**e& 
*3.$je*2>  v.  :•£  rtuk.tr"* *ir  nr**  r**s«f.*iL.t  t/uuv  -it  ti*%  »gjZ  <d  \ut  **x*t 

are  zrx.  in**:  *r.~uL   :»vt   Vj*   *oc   *y   til*   :.A;»ij«it   tuky  vt  fs**Mr*% 
■loavsitCy 

Tiit  *rjmiu:cit>n  tu-  mjtn  lus^or^vt  *wtf:  '/  tit  it  iirurv  j*  tAie 
i:nrt~  *oi:  /  uiH  '*nr.uv  uv: '.  uii*  jvw  *nii  '.«?  v.*  r»c:ufc.  atiC  *uu«i 
X£*t  u;c*r  tnit  '/  t*u*  umirtr-ift  ^tii****  *•*  j**j*  wvuvyr..  i&v:  uiau.-r 
art  *i.*-'*«uutt:7  rurt  7  V  **£«.!*::.  i*.n.  *y  vau*  -y  tA*:  muh^t 
fp:iit;»>**  u-*  nu***...^  uu;#:i**Uii^  »•;.»**;*  '•viv  -i*  *yjy*«iMuu  -fr.iijger 
:c  «u:n»uru"-i\n  t***ttiuj;  uuiia.-;  v.  *.ir-t.  y}*n\uiu.  u*  imt  xttsjityuv'..  4*jr 
:n*caii^_  uHy  «»na«n;:«i\ii    .t:   :.u*  ».*;i:;n:;  *»»   *y    'jti%  £?*»;:   "jry.nmitvw. 

!  *v  iu£  iv  -in  n«ii!ir#'.inMii,r.it  •.»*  \n»  /.mi:  t.!it  -im  £r/utt*.  *»*sUiuj? 
ou*  11  imwC  *";:'.n-' ikjw.ivh  vim*ji  rripiil^  uum**.  timjctr.m*  var 
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hteinarthrosis.  The  *  rays,  combined  with  examination  and  tvdue- 
tton  under  an  anesthetic,  arc  the  means  bow  available  for  the  proper 
diagnosis  and  treatment  of  these  injuries  But  the  difficulties  in  the 
red  net  ion  of  the  displaced  epiphyses,  even  under  antesthesia,  owing 
bo  the  intervention  of  torn  periosteum,  muscle  or  bone  fragments, 
may  be  insurmountable  except  by  an  Open  operation. 

See  further,  Injurir*  of  the  Upper  an*/  Lower  Ertrttntly. 

A  compound  or  open  fracture  is  one  in  winch  there  is  a 
wound  through  the  skin  and  other  soft  tissues  leading  to  the 
fracture. 

(hum, — The  wound  may  be  produced  : — 1,  At  the  mme  time  om 
the  fiucturt,  either  by  the  violence  directly  tearing  open  the  soft 
tissues,  or,  as  is  more  usually  the  case,  by  one  of  the  fragments 
being  forced  through  the  skin  either  by  the  original  violence  or  by 
muscular  contraction.  2.  Suosetjuetitif  to  the  tmctitre^  by  the 
patient  trying  to  rise  or  to  use  the  injured  limb  ;  or  by  want  of 
care  in  removing  the  clothes,  in  handling  the  fracture,  or  trying  for 
in  pit  ii*.  $0  Still  later%  by  ulceration  or  sloughing  of  the  skin,  due 
to  inflammation  set  up  through  failure  to  render  and  keep  the 
wound  aseptic,  or  the  laceration  of  the  tissues  or  the  pressure  of  a 
projecting  fragment  or  of  the  splint. 

State  of  the  pjrt$. — There  in;iy  he  a  mere  puncture,  with  but 
little  if  any  more  injury  to  the  soft  tissues  than  may  be  met  with 
in  simple  fracture  ;  or  with  or  without  a  large  external  wound  of 
the  skin  there  may  be  extensive  laceration  of  the  soft  tissues, 
protrusion  of  one  or  other  fragment,  extensive  comminution  of  the 
bone,  implication  of  a  large  joint,  rupture  of  the  main  artery,  vein, 
or  nerve,  and  in  extreme  cases,  crushing  and  laceration  of  the  whole 
of  the  injured  part  of  the  limb. 

tnir/fi  of eomp&und  fracture. — When  the  wound  is  small,  and  has 
been  closed  at  once,  and  the  soft  parts  are  hut  little  injured,  and 
septic  or  other  bacterial  processes  are  absent,  repair  is  as  a  rule 
similar  to  that  of  a  simple  fracture.  When  the  wound  is  large,  or 
is  septic,  or  there  is  much  laceration  of  the  soft  tissues  or  com- 
minution of  the  bone,  extensive  suppuration  is  very  likely  to  ensue, 
and  union  is  only  effected  when  granulations  spring  From  the  ends 
of  the  fragments  and  the  periosteum,  the  process  being  analogous  to 
union  of  the  soft  parts  by  the  second  intention*  The  granulations 
form  bone  after  the  method  known  as  u ossification  in  membrane." 
The  loose  fragments  and  injured  tissues,  where  the  bone  is  com- 
minuted and  the  soft  parts  are  much  bruised  or  lacerated,  are  cast 
off  by  the  prooaM  of  sloughing  and  ulceration  (Fig,  104),  before 
batting  ensue*,  Where,  however,  a  fragment  retains  its  connection 
with  the  periosteum,  it  may  not  Jose  its  vitality,  but  may  help  in 
the  restoration  of  the  bone.  Where  a  large  portion  of  bone  is 
denuded  tif  periosteum  it  generally  dies,  and  is  usually  separated  as 
in  the  ordinary  process  of  necrosis  (Fig.   104).     It  may,  however, 
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become  embedded  in  the  new  boj il%  .md  remain  u  ftourcc  of  irritation 
fur  v. 

Dnm/rrs  qf  tOtil$XNHti  t'varhnr. —  1.  Immfdmt?  dcmgtft :  shock 
and  collapse  from  loss  of  blood,  which  may  prove  fatal  iu  a  few 
hours;  more  rarely  fat-embolism,  2,  Intwmadktf*  d&Ag#n:  septic 
h inanimation,  attended  by  sloughing  of  soft  tissues,  necrosis  of 
bone,  septic  osteomyelitis,  or  even  gangrene  of  the  limb,  all  of  which 
may  be  followed  by  septicaemia  or  pyemia,  are  the  chief,  bill 
petal  and  tetanus  are  also  to  be  apprehended.  S-  Latt  tfangtrt  : 
beetle  fever,  Urdaeeous  disease,  and  exhaustion  t'rum  l'»iL!-runtmiied 
ill]  ►[Miration, 

Th*  tvtnhn*nt  varies  according  U\  the  state  uf  the  parts,  the  age 
and  health  of  the  patient,  Mid  the  situation  of  the  fracture.  Our  uim, 
when  this  can  safely  be  attained,  should  be 
to  convert  a  compound  into  ft  simple  frac- 
ture. Thus,  when  the  wound  is  small — a 
mere  puncture,  and  there  is  but  little  hieem 
tion  of  the  soft  tissues — it  should,  alter  being 
rendered  thoroughly  aseptic,  be  closed  by 
an  antiseptic  gause  dressing,  and  the  case 
treated  as  a  si  mple  f  rac  t lire.  A  ny  f  ru  g  1 1 M 1 1 1 
of  bone  that  may  protrude  should  be  re- 
placed after  thorough  cleansing  of  the  skin 
(see  p.  1^1  >,  and  slightly  enlarging  the 
won  till  if  necessary,  nr  he  cut  away.  Where, 
however,  although  the  external  wound  is 
small,  there  is  extensive  laceration  of  the 
soft  parts  or  comminution  of  the  bones,  and 
it  is  probable  from  the  dirty  condition  uf  the 
patient's  skin  that  septic  matter  has  _ 
admission,  the  skin  is  cleaned,  the  wound 
enlarged,  pockets  slit  up,  and  thoroughly  washed  out  with  carbolic 
lotion  (1  in  1*0),  and  any  dirt  ground  into  the  bone  scrubbed  away 
with  a  brush  if  it  cannot  be  otherwise  removed.  A  drain-tube  or 
plug  of  gauze  may  then  be  inserted,  and  the  rest  of  the  wound  closed. 
When  the  wound  is  large  and  lacerated,  or  other  serious  injury  of 
th»'  bone,  muscles,  vessels,  nerves,  or  neighbouring  joint  has  been 
sustained*  the  question  uf  amput.it i* *i ■  will  arise.  (See  below, 
dmpmk&km  m  Compound  Frwtmv.)  Having,  however,  determined 
to  try  to  save  the  limb,  the  indications  are — (!)  to  render  the 
wound  aseptic,  and  (2)  to  reduce  the  fracture  and  maintain  the 
fragments  at  perfect  rest.  When  this  has  been  done  and  all 
haemorrhage  stopped,  the   fracture  should  be  set  as  described  under 

>irt>  (p.    -J4:i).       If   a    fragment    protrude   it    uli 
after  thorough    cleansing,    he   reduced    where    practicable,    B&WD  off 

wIict  ire  being  taken  not    to  remove  mm  bens  bbaa   m 

sufficient  to  accomplish  the  object.      Splinter  when  attached  by 


Km.  1 04,  —Diagram  showing 
process  of  odjki  ration  of 
W  nix&t  tane  in  compound 
fracture,  a.  Eunlieatliitij^ 
callus  :  ]i»  Internal  callus  ; 
i  ragmen  ta  ; 
[>*  tinmulutiona  lining 
wnniul  bniing  to  frac- 
ture,    (After  Billmth.) 
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periosteum  should  not  be  removed,  but  simply  placed  in  position 
and  there  secured,  under  some  circumstances  by  sutures.  If  it  is 
found  difficult  tu  keep  the  fragments  in  place,  they  may  be  fixed 
in  position  by  wiring,  screwing,  or  pegging,  in  &e  way  described 
iiliuvt'  The  soft  tissues,  muscles,  tendons,  and  fascia?  may  now, 
under  some  circumstances,  be  united  by  sutures  and  the  wound 
doted]  Qioefri  >t  tin*  insertion  of  a  drain-tube;  but  when  there  is 
much  laceration*  and  thorough  asepsis  cannot  be  assured,  the  wound 
should  be  kept  freely  drained  to  prevent  the  decomposition  of 
any  extravasated  blood  and  discharges  by  a  large  drain-tube  or 
a  plug  of  antiseptic  gauze,  or  by  making,  if  it  seems  necessary, 
a  e< muter-opening  The  limb  should  Hun  be  secured  in  some 
form  of  appiratus,  so  arranged  that  the  wound  is  not  ne 
by  it,  but  is  freely  accessible  Got  drafting  without  disturbing  the 
faftg&l 

If  the  patient's  general   condition   remains  good,  and   he  has  no 

p;ou  i>r  dis<  omfort,   the    dressings  in  an  uncomplicated  ease  may    bo 

left   undisturbed  till  the  wound  has    healed,  Of  may  be  removed  for 

the    pmpoeC  of  withdrawing   the   drain-tube   or  plug;   but  should 

suppuration  occur,   a  careful  inspection  ought  to  be  made  daily  to 

bat  the  drainage  is  efficient  ;  and  if  any  collection  of  pus,  whioh 

k  apt  to  form  in  the   intermuscular  planes,  be  discovered,  it    should 

:   out    with   antiseptic   precautions   and    t lie    wound    irrigated 

frequently    <>r   rontinnously.       Any  portions  of  the  bone  that    may 

>se  should  be  removed  as  soon  as  loose.      When  the  wound  hie 

healed  the  fracture  should  be  treated   in  the  same  way  as  a  simple 

0M.      Any  complications  as  erysipelas,  etc,,  that  may  occur,  must  be 

controlled  as  described  in  other  parte  of  the  book.     The  constitutional 

tfrtttnent  is  the  same  as  that  indicated   in  other  severe   injuries. 

(See  also  Simpk  Fracture.) 

Quest  urn  of  ttm jnttut.it/tt  in  romj*onttfl  fracture. — In  slight  aud 
uncomplicated  cases,  and,  on  the  other  hand,  in  those  severe  injuries 
in  which  the  limb  is  completely  shattered  or  pulped,  or  the  injured 
part  is  merely  attached  by  a  few  shreds  of  tendon  or  other  soft 
tissue,  the  course  to  be  pursued  is  quite  clear — in  the  one  case  to 
the  limb,  and  in  the  other  to  amputate  immediately.  But  in 
other  instances  the  question  of  attempting  to  save  versun  amputate 
becomes  one  of  the  most  serious  and  anxious  that  the  surgeon  has 
to  decide.  It  was  formerly  taught  that  we  should  amputate — 1,  If 
there  is  great  laceration  of  the  soft  parts  and  extensive  loss  of 
skin.  L\  If  there  is  much  comminution  of  the  bone,  3,  If  the 
main  artery  or  nerves  of  the  limb  are  torn.  4.  If  a  large  joint  is 
licated.  5.  If  the  limb  is  likely  to  be  of  little  subsequent 
ioe  fioij]  the  severity  of  the  injury  :  and  6.  If  the  patient  is  old 
or  his  constitution  broken  down.  No  one  of  these  signs  is  in  itself 
a  sufficient  reaaot)  tor  amputating,  and  when  we  can  succeed  in  ren- 
dering tie'  wound  completely  aseptic,  some  of  them,  as  comminution 
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of  the  bone,  implication  of  a  large  joint,  and  the  advanced  age  of 
the  patient,  can  hardly  be  now  ever  considered  as  a  justification 
tor  bo  severe  a  measure.  The  main  considerations  are:  Can  the 
wound  be  rendered  aseptic,  and,  if  SO,  is  the  arterial  supply  sufficient 
to  prevent  gaBgtne  j  is  the  condition  of  the  nerves  such  that  the 
limb  will  not  be  helplessly  paralysed  *  and  is  the  laceration  of  the 
les  and  tendons  within  such  limits  as  will  allow  of  a  useful  limb  ? 
iiiesti'ihs  can  be  answered  in  the  affirmative  an  attempt 
should  be  made  to  save  the  limb;  if  in  llic  negative,  amputation  should 
tie  done.  The  indications  for  amputation  are  more  imperative  if  the 
fracture  involves  the  lower  extremity;  as  the  femur,  and  especially 
the  tarsus,  since  the  feeble  circulation  through  the  foot  renders 
gangrene  very  liable  to  occur  should  sepsis  supervene,  and  sepsis 
is  most  difficult  to  prevent  when  the  common  tarsal  synovial 
membrane  is  involved  ;  but  each  case  must  he  judged  on  its  own 
merits,  and  SOOUB  will  attempt  to  ho  save  what  others  condemn. 
Kvcry  legitimate  effort  should  of  course  be  made  to  save  a  limb,,  but 
we  must  remember  that  in  attempting  to  do  so  we  may  plarr  the 
iit's  life  in  danger,  ami  that  too  often  it  is  a  question  of  a  limb 
**tbu9  the  life. 

The  surgeons  in  former  days  found  it  necessary  to  do  primary 
amputation  because  they  could  not  check  the  septic  processes  which 
inevitably  followed  severe  compound  fractures.  There  is  now  no 
such  necessity.  As  long  as  the  bleeding  is  stopped  and  the  limb 
treated  autiseptieally  as  above  described,  there  is  no  need  for  haste. 
The  onset  of  gangrene,  sloughing,  suppuration  involving  joints,  or 
ggptiosfzua,  are  indications,  if  at  till  extensive,  for  the  so-called 
intermediate  amputation,  »'.«.,  within  a  day  of  two  of  the  injury, 
The  patient's  condition  is  then  more  favourable,  as  he  has  recovered 
largely  from  the  shook  of  the  accident.  Secondary  or  late  amputa- 
tion ta  required  for  septic  osteomyelitis  and  necrosis,  exhaustion, 
hectic,   and    amyloid   disease. 

mpti&dion    of  <i  fraeiwre,  —  (a)    Situ/de  fracture  may  be  eompli- 
cated  by— (I)  local  concomitant  conditions,  as  dislocation,  extravasa- 
tion of  blood,  rupture  of  the  main  artery,  vein,  or  nerve,  implication 
joint;     (2)  circulatory  ^implications,   venoue   thromtmis, 
embolism,   fat-embolism  ;    (3)  nervous  complications,  shock,  reteiv 
>f  urine,  traumatic  delirium  ;  (4)  later  complications,  gangrene 
from    tight    bandaging,   crutch   paralysis,  or  involvement  of  a  nerve 
in  oalltlS  ;   (5)  late  septic  complications,  bedsores,  doughing  over  the 
■  u\t.\  followed  by  erysipelas,  tetanus,  etc. 

(**)   A   oontpomd  fracture  may  in  consequence  of   the  open   wound 

(mug  septic  be  complicated,  in  addition  to  the  above-mentioned 

affections,  by    any    of    the   following,    vi/.,    MQ^puraltOf^    </*Wjmw. 

tf/tltfiit)  necroii$}  acute  arthritis,  teptic  intoxtctUuM,  tep^iajemu^ 

oid  tetanus. 
Of  mplioations  of  fracture,  whether  simple  or  compound, 

w,  s 
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the  only  ones  that  need  be  further  mentioned  here  are  the 
following  i — 

Frurtttrr  combined  with  'fislm'tttion.— In  simpi*  froetNF*  the  treat- 
ment consists  in  placing,  where  possible,  the  fracture  in  splints,  and 
then  attempting  the  reduction  of  the  dislocation  ;  or  the  surgeon 
may  try  to  manipulate  the  dislocated  portion  into  its  socket,  and  then 
apply  splints  to  the  fracture.  Where  the  dislocated  end  cannot  be 
replaced  it  should  be  reduced  at  once  by  an  open  incision,  especially 
in  the  case  of  the  shoulder  and  elbow,  and  the  fragments  wired 
together.  In  ffrrttfuoumf  fracture  this  complication  is  much  more 
serious,  especially  when  it  occurs  in  the  lower  extremity  and  involves 
one  of  the  larger  joints  as  the  knee  or  hip.  If  possible  the  treat* 
ment.  should  he  that  just  mentioned  for  simple  fracture  with 
dislocation,  viz.,  reduction  and  fixation  of  the  fragments.  If 
run i minuted,  the  fragments  should  be  replaced  or  removed. 
Amputation  is  indicated  only  if  the  main  vessels  are  ruptured  or 
septic  inflammation  has  already  supervened,  or  cannot  be  prevented. 
In  the  smaller  joints  the  dislocation  may  be  reduced,  and  the  eaflt 
treated  as  a  wounded  joint  com  plicated  by  fracture. 

Fnicture  imjtlii'titiny  a  joint — A  simple  fracture  esc  tending  into 
a  joint  is  not  an  uncommon  accident ;  indeed,  the  elbow  and  knee 
joints  are  always  involved  in  Fracture  of  the  olecranon  and  patella 
respectively,  and  the  shoulder  and  hip  joints  in  the  intra-eapsukr 
fracture  of  the  neck  of  the  humerus  and  femur.  The  injured  joint 
if  kept  tked,  will  become  stiff  or  ankylosed,  whilst  the  muscles 
moving  it  will  waste.  The  treatment  primarily  indicated  is  that 
best  suited  to  restore  the  utility  of  the  limb.  In  the  case  of  the 
hip  joint  fixation  in  extension  obtains  ankylosis  and  enabled  the 
limb  to  bear  weight.  On  the  other  hand  an  injured  shoulder  must 
hi'  moved  freely  from  the  first,  regardless  of  the  question  of  union, 
or  excision  will  have  to  be  done  later  to  regain  mobility.  Fractures 
of  the  patella  or  olecranon  must  be  united  by  wire,  or  if  this  pro- 
oadure  ll  contra-indicated,  free  movement  must  lie  carried  out  from 
the  first,  in  order  to  retain  mobility  of  the  joint  and  muscular  power 
in  the  ijuadriceps  and  triceps  respectively  ;  a  strong  band  of  fibrous 
tin n  unites  the  fragments.  See  further  under  Special 
Frarf w*c  \  compenmd  fracture  extending  into  a  joint,  though 
serious,  does  uot  necessarily  call  for  amputation  or  excision, 
and  may  be  treated  in  the  way  described  under  Wound*  of  Jc%wUt 
well   as  on   the   lines   indicated    above. 

PaJtrwmbUitm  is  a  rare  complication  of  fracture,  hut  is  more 
Frequent  in  tin-  compound  than  tn  the  simple  variety  and  in  bones 
thai  have  undergone  atrophy.  It  appears  that  in  consequence  of 
tin  arufhing  of  the  medulla,  fat- globules  gain  admission  into  the 
vciuH  and  become  lodged  in  the  capillaries  of  the  lungs  instead  of, 
as  in  l he  usual  course  of  events,  being  drained  off  by  the  kidneys. 
Such    fat-globule*   arc   found    in   the   urine   and    in   the   lungs  and 
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kidneys  after  death  by  means  of  osmie  acid.  The  condition  in 
Attended  by  dy  >pnt»aT  either  r.-yaimsis  or  |*?iU<»i\  cull, ipse,  irregular 
m  of  the  heart,  and  at  times  by  coma  arid  death.  Venesection, 
injection  of  sti y« hninc,  venous  saline  infusion,  and  artificial  respiration 
should  be  tried  in  the  way  of   treatment. 

<  rntch-paiay  is  due  to  the  pressure  of  a  crutch  on  the  musculo- 
spiral  nerve.  It  is  best  avoided  by  well  padding  the  crutches,  or  by 
og  handles  to  the  crutches,  so  that  part  of  the  weight  falls  on  the 
hands.  The  paralysis,  which  Chiefly  a  fleets  the  extensor  muscles  of 
the  forearm,  giving  rise  to  dropped  &rul  (jk  2^o"T  Pig,  10U  A),  usually 
passes  off  when  the  crutch  is  no  longer  used*  Should  it  not  A 
electricity  and  massage  may  be  employed 

Porafym  <-r  wwilgfa  sometimes  occurs  in  consequence  of  the 
implication  of  a  nerve  in  the  callus.  This  condition  is  perhaps  most 
common  in  noctures  of  the  shaft  of  the  humerus,  the  rnuseulo-spiral 
nerve  being  involved  in  the  callus  as  it  lies  in  its  groove.  The  result 
is  dropped  hand  from  paralysis  of  the  extensors  of  the  wrist  and 
Off  impunm  nl  of  sensation  or  pain,  and  trophic  changes  in  the 
region  supplied  by  the  radial  branch.  An  operation  is  then  at  times 
-sary  to  liberate  the  nerve* 

om  tight  b&ndaoing  ua  occasionally  met  with,  and  is 

of  the    moist  variety.       All    bandages    should  of  course  be  at  OOOfl 

ved    in    the  hope    that  the    limb    may   recover.       When    the 

gangrene  is  thoroughly  established,   amputation  above   the  seat  of 

fracture,  and  well  beyond  the  gangrene,  must  be  performed,     Short 

•  ngrone,  the  partial  cutting  off  of  the  blood-supply  (i^hwmia) 

te  interstitial  inflammation  and  dcneTurat  iuu  of  the  muscles, 

f 0 1  to w ed  by  still  f\ >o n i  c on  tm c t  u re, 

Bstra#Gtmtion  of  biooi  into  the  tissues  h  not  uncommon  in 
simple  fracture,  owing  to  the  tearing  of  some  of  the  smaller  blood- 
vessels  by  one  of  the  rough  fragments.  The  extravasated  blood 
causes  in  some  instances  cousiderabie  swelling,  and  on  making  ii^ 
DO  the  surface  gives  the  part  a  bruised  and  black  appearance, 
and  frequently  0&tt»8fl  the  cuticle  over  it  to  be  raised  into  blebs* 
TJn-<  bkbfl  differ  from  those  formed  in  gangrene  in  that  they  are 
trxed  and  firm,  whilst  the  latter  are  moveable  ovi  r  Oh  moist,  and 
slippery  dermis  beneath*  The  blebs  should  be  snipped,  opened,  and 
iodoform  dusted  in.      In  rare  instances  suppuration  ensues. 

ptvrt   of  the  main    arfarp  or  vein  occasionally  occurs,  causing 

when  tin'  skin  is  unbroken  a  tense  swelling  at  the  seat  of  fracture, 

attended  in    the   case  of  the  artery  with  coldness  of   the  limb  and 

mi  of  tl^'  pulse  in   the  arteries  below.     Should   the  vein  as 

•  II    M    the    artery    he    ruptured    or    become    compulsed     hy    the 

«va*ated  hliHHi,  molsl   gangrene    is    liable  to  ensue.      In  com- 

are     of     the     artery    is,    as     a     rule,    easily 

totted,   in    that    pressure    on    the    ai  bove    the    fracture 

-sUijih  the  bleeding.      rreaimmt— Should    the   swelling    in   simple 
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fracture  increase  in  suite  of  elevation  of  the  limb,  cold,  and 
ir«-  <>u  the  main  artcr}'  alwve,  and  gangrene  threaten*  three 
courses!  are  open:  1,  ligature  of  the  artery  above;  2,  tying  the 
artery  at  the  seat  of  fracture;  or,  3,  amputation.  In  either 
limb  amputation  is  required  if  gangrene  has  already  set  in,  but 
under  favourable  conditions,  and  especially  in  the  upper  limb, 
ligature  of  the  arterv  at  the  seat  of  fracture,  with  clearing  out 
Of   riots    rind    fixation    of     the    fragments,    should    < titainly    be    first 

attempted,  But  the  conditions  that  eull  for  the  adoption  of  one 
cm  other  of  these  methods  are  too  various  to  djaoues  here,  In 
oompound    Fracture  the   vessel   should   be   tied   in  the  wound    if 

possible. 

[NJUR1E8   OP  J01NTR 


Contusions  of  joints  may  l"  produced  by  any  mechanical 
violence.  They  are  generally  attended  with  pain  and  stifthese  on 
nu m 'i in-lit,  and  in  lasee  with  swelling  from  elusion  <►»  blood 

iJttt>/„<irfhr<><f*i  and,  later,  of  .serous  fluid  («r/tun>iti*} into  the  .synovial 
cavity,  if  the  contusion  is  neglected,  especially  in  tuberculous 
children,  acufr  Or  chronic  inflammatory  changes  may  ensue,  lea d in- 
to destruction  of  the  joint.  The  ffVdfetajtJ  consists  in  placing  the 
part  in  a  plaster-of- Paris  bandage,  or  when  already  swollen,  at 
rest  on  a  splint,  and  applying  cold  by  means  of  an  ice-bag  or 
Letter1!)  tula's.  Where  there  is  much  effusion  into  the  synovial 
cavity,  and  consequently  considerable  tension  and  pain,  aspira- 
tion of  the  joint  may  in-  advaatageoualy  practised,  and  pressure 
afterwards  appli 

Sprains* — A  sprain  is  a  stretching  Of  partial  rupture  <>f  the 
ligaments  of  «  joint  with  only  momenta^  separation  of  the  articular 

surfaces.  Sprains  an*  generally  due  to  a  violent  wrench  or  twisl  of 
the  joint,  and  are  often  accomi>anied  by  laceration  of  the  tendon 
sheaths  and  of  the  soft  tissues  around.  They  are  of  most  frequent 
occurrence  in  the  ankle,  shoulder,  wrist,  ami  kltee. 

/t.K    ttrul  ilitvinoti*.- — Severe    pain,    often    localised    to    certain 

points,  and  increased  on  moTement  ;  inability  to  hear  weight  00  the 

iwelling   and   eechymosi*  from   effusion    of   blood   into  and 

around   the  joint  ;  and,  later.  inhViuiinaiory  effusion.     The   absence 

jni  of  fracture  or  of  dislocation  will  usually  suffice  to  distinguish 

a    sprain  from   one  or  other  of   time   injuries ;  but  where  there  is 

1 1 1  swelling  it  may  be  dirhculi  or  impossible  to  make  a  diagnosis 

till   Th-    swelling  has  subsided.     If  there  is  any  doubt  the  injury 
should  In    tnated  ;h  .\  fracture,  or,  better,  the  question  of   fra> 
dislocation  settled   by  the  x  rays. 

Thr  oonmqumeet  of  a    neglected    sprain    may    he    wry   serious, 
; .dly  in  rheumatic  and  gouty  subjects,     Tims,  as  the  result  of 
the  i n co m plete absorpt ion  of  the  i  nti  am  u » a to ry  proc Imts,  the im j lerfeot 
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r  of  the  tom  ligaments,  the  formation  of  fibrous  adhesions  in 
and  around  the  joint,  and  the  gluing  of  the  surrounding  tendons  to 
their  sheaths,  a  sprain  tnay  be  followed  by  long-continued  pain, 
etiltne-..*..  weakness,  and  evvn  ti  I  >rous  ankylosis  of  the  joint.  At  time* 
in  the  tuberculous  a  sprain  may  be  the  starting-point  of  tuberculous 
arthritis,  and  in  the  rheumatic  of  rheumatic  arthritis, 

/'/>  tfnt'tit, — The  indications  are  to  stop  further  etlusion  of  blood 
and  relieve  the  pain  by  placing  the  joint  at  perfect  rest  for  a  few 
days,  with  the  torn  ligaments  relaxed  ;  to  prevent  inflammation  ami 
promote  the  absorption  of  the  effused  blood  and  inflammatory  pro- 
duct*) ;itid  bo  prevent  stiffness  or  ankylosis,  <»r  if  these  have  ensued 
to  restore  the  molality  of  the  joint  by  breaking  doWD  any  adhesions 
that  may  have  formed.  Tims,  if  seen  at  once,  a  plaster-oM'aris  or  a 
Martin's  bandage  should  be  put  on  over  wool  ;  or  if  much  swelling 
hm  already  occurred,  the  parts  should  be  placed  on  a  splint,  or  in  a 
sling,  and,  either  cold,  in  the  form  of  lead  lution  Off  ice,  01  heat,  in 
the  form  of  hot  fomentations,  applied.      For  very  alight  eases,  how- 

,  a  few  days'  rest,  with  the  part  supported  by  a  wet  bandage, 
followed  by  the  use  of  a  stimulating  liniment,  is  all  that  is  ueuallj 

-nary.     The  joint  in  any  ease  should  not  he  kept   for  long  at 

lest  stiffness  ensue  ;  but  a*  soon  as  the  patient  can  bear  it 
massage  and  passive  movements  should  at  01106   be    begun.      If  stiff- 

Of"  fibrous  aukvWis  lias  already  occurred,  friction,  shampooing, 
and  massage  may  still  be  tried  ;  or  the  joint  may  be  tirst  of  all 
forcibly  moved  under  an  amesthetie. 

Dislocations, — -A  dislocation  is  the  forcible  displacement  of  the 
articular  end  of  a  bone  from  the  part  with  which  it  is  naturally 
in  contact. 

■netie*. — Dislocations  may  be  divided  into  the  traumatic  aud 
the  pathological  :  the  latter,  including  the  congenital,  are  treated  of 
elsewhere  (see  Diseases  of , 

Traumatic  or  accidental  dislocations  are  spoken  of  as  com 

I  or  timpU  according  as  they  sxe,  or  are  not,  complicated   with 
an  external  wound  leading   into  the  joint  ;  and    in  either  case  as 
COmpUU  «>r  partial  according  as  the  articular  surfaces  are,  or  are  not* 
■  pletely  separated  from  each  other, 

Th>  ntuAft  of  dislocation  are  predisposing  and  exciting,  7'Af  pfy> 
disposing  causes  may  be  enumerated  as  : — 1,  weakness  of  the  ligaments 
surrounding  the  joint  from  previous  dislocation  or  disease;  2,  the 
shiipe  of  the  joint — ball-and-socket  joints  fiow  their  i  *\  tensive  range 
of  movement  being  more  easily  dislocated  than  hinge  joints;  3, 
middle  life — the  bones  being  then  strong  and  capable  of  resisting 
irachire  ;md  the  muscles  powerful;  the  kind  of  violence  likely  t<- 
produce  a  dislocation  in  adults  is  in  children  mote  likely  to  cause 
separation  of  an  epiphysis,  and  in  the  old  and  feeble  a  fracture  ; 
men  being  more  continually  exposed  to  violence  than 
women.      7%  nuses  are  usually,  1,  external  violence,  either 
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direct  or  nmoh  more  often  indirect,  and  sometimes,  2,  muscular  aetiou. 
Examples  of  each  will  be  met  with  in  the  section  on  special  dislocation-. 
Tiie  titput  common  to  all  dislocation  are:  L  Alteration  in  the 
shape  of  the  joint,  2.  Inability  to  move  the  limb  <>ii  the  pirfc  of 
the  patient,  and  more  or  less  fixity  to  the  efforts  of  the  Burgeon. 
8.  An  alteration  in  the  relations  «il  points  of  bone  about  the  joint* 
4.  An  abnormal  position  of"  the  end  of  the  displaced  bone;  and 
">,  shortening  or  apparent  Lengthening  £>F  the  Limb,  or  an  alteration  in 
•.  i>.  The  signs  are  frequently  obscured  by  swelling  in  run!  about 
the  joint,  due  to  extravasation  of  blood  or  effusion  of  synovia]  fluid, 
ami  the  pain  is  often  so  intense*  especial! y  on  manipulation,  that  the 
patient  will  not  allow  a  thorough  examination  to  he  made.  Hence 
in  nil  doubtful  eases  the  posit  inn  of  the  hone  should  be  ascertained 
bv  means  of  the  X  rays,  or  if  this  is  nut  practicable  by  an  examination 

under  an  ana  Mint  La 

Where  the  dislocation,  as  ia  ^»  often  the  case,  is  complicated 
with  a  fracture,  the  preternatural  immobility,  so  characteristic  of  ■• 
dislocation,  may  be  no  longer  present,  since  there  may  be  some 
movement  at  the  scat  of  fracture.  In  such  a  ease  crepitus  being 
ined,  the  injury  may  be  ascribed  entirely  to  the  fracture,  and 
the  dislocation  be  overlooked  ;  hence  the  greater  importance  in  all 
doubtful  eases  of  examination  by  the  r  rays  and  under  an  an&stbetio. 

7'/tr  Muff  of  thf  pttrt*  will  be  more  particularly  referred  to  under 
each  special  dislocation.  Here  it  may  be  briefly  stated  that  the 
articular  end  of  the  hone  is  generally  forced  through  the  capsular 
ligament ;  whilst  other  of  the  ligaments,  surrounding  tendons,  and 
muscles  may  be  lacerated,  raptured,  or  tightly  stretched,  and  the 
aiteriea  mid  nerves  displaced,  pressed  upon,  or  torn.  In  the  ball- 
and  socket  joints  the  bead  of  the  bone  will  be  found  <  it  In1  r  opposite 
the  rent  in  the  capsule  or  drawn  to  some  distance  from  it  by  muscular 
coiitriictioii.  If  reduction  is  allot cd  early,  the  damaged  liirimrnts 
and  muscles  are  soon  repaired  \  but  they  remain  for  some  time 
weakened  and  stretched,  and  thus  predispose  to  re -dislocation. 
Hence  the  importance  of  keeping  the  pots  at  rest  until  firm  union 
of  the  ruptured  capsular  and  other  ligaments  has  occurred.  M\w 
reduction  a  moderate  amount  of  inflammation  and  serous  effusion  in 
and  about  the  joint  generally  ensues,  but  usually  subsides  in  a  few 
days  if  the  parts  are  kept  at  rest,  the  joint  becoming  gradually 
normal  condition.  If  rest  is  neglected,  however,  the 
r»'ut  in  the  capsule  may  not  heal,  hut  remain  as  :i  permanent  bole 
with  smooth  edges,  allowing  the  bead  of  the  l»one  to  Blip  in  and 
out  of  its  socket  In  some  instances,  moreover,  the  inflammation 
jm  m  rUH  into  suppuration,  which  m;iv  be  followed  bv  ankylosis  of 
the  joint. 

The  impidimmto  t*>  ntdmatfc*  art: — In  rtcmt  c**jer:— 1.  The 
spasmodic  contraction  of  the  muscles surrounding  the  joint.  li.  The 
small  size  of  the  rent  in  the  capsule.     9.  The  hitching  of  points  of 
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on  each  other;  mid  4.  The  interposition  of  ligaoae&tfi,  bendoas 
Of  nmseh'S,  In  old  -standing  canes : — 1.  The  formation  of  adhesions 
around  the  displaced  bone,      '2.  The  closure  of  die  rent  in  the  CftJ 

3.  The  permanent  shortening  of  the  ligaments  and  muscles .;  and 

4.  The  alteration  in  the  shape  of  the  articular  surfaces,  in  part  from 
absorption  or  filling  of   a   cavity  by  fibrous   tissue,  and  in   part  from 
the  formation  of  new  bunc.      The  contraction  of  the  muscles  generally 
increases  from  the  time  of  the  accident ;  hence  every  hour  a  difiloofl 
tiou  remains  unreduced  the  more  dimcull  the  reduction  becomes. 

The  etmsetfU-eticet  of  mm -rtd** ftfofl  arc  either  the  formation  of  a  new 
joint  or  ankylosis,  the  former  being  more  common  in  ball-and-socket 
joints,  the  latter  in  hinge  joints,  When  any  movement  between  the 
dislocated  bones  exists,  the  osseous  surface  on  which  the  displaced  bone 
rests  is  converted  iuto  a  new  articular  cavity  by  a  process  of  absorption 
of  the  old  hone  and  the  formation  of  new  bone  around.  The  end 
of  the  displaced  bone  becomes  Adapted  by  •  similar  process  of 
absorption  t«>  its  new  socket,  the  articular  i-nvtila^es  being  eroded, 
and  the  exposed  surface  eburnated  and  polished  ;  the  soft  tissues 
around  become  condensed  so  as  to  form  a  kind  of  new  capsule,  The 
old  socket  in  the  meantime  becomes  more  or  less  obliterated,  its 
articular  cartilage  absorbed,  and  its  cavity  rilled  up  with  fibrous 
tissue  or  new  bone,  changes  which  give  the  joint  very  much  the 
appearances  seen  in  osteoarthritis.  The  range  of  movement  in 
the  ucwh-formed  joint  will  at  tirst  be  limited,  owing  to  the  muscles 
undergoing  adaptive  shortening  and  the  torn  tendons  forming  new 
attachments,  but  in  the  course  of  time,  under  appropriate  treatment, 
will  become  much  more  free,  and  a  very  fairly  useful  limb  may  be 
obtained.  When,  on  the  other  hand,  the  dislocated  bone  is  im- 
moveably  fixed  upon  another  the  articular  cartilage  is  absorbed,  the 
eontlOUOUl  osseous  surfaces  unite,  and  bony  auks  Wis  ensues.  The 
m u ru- lea,  moreover,  from  want  of  use,  undergo  shortening  or  partial 
atrophy  and  fatty  degeneration,  leaving  the  limb  in  a  more  or  less 
shrunken  and  wasted  condition. 

Treatment. — The  indications  are  :~ — L  To  replace  the  articular 
surfaces  in  contact;  and  2.  To  keep  them  there  until  the  rent  in 
the  capsule  has  united  and  the  torn  ligaments  and  muscles  have  had 
time  to  heal.  Unless  the  case  is  seen  immediately  after  the  accident, 
whilst  the  patient  is  faint  and  the  muscles  are  in  consequence 
relaxed,  an  anaesthetic  had  better  be  given  to  overcome  the  resistance 
of  the  muscles.  The  reduction  may  then  Ik3  effected  cither  by,  lr 
tendon. 

1,  Mtintpuhiiifjn  consists  in  putting  the  limb  through  certain 
movements  of  flexion,  extension,  rotation,  and  circumduction,  vary- 
ing according  to  the  situation  and  variety  of  the  dislocation.  I'-v 
menu*  of  tlu-sc  movements  we  endeavour: — (a)  To  overcome  the 
obstacles  to  reduction  by  relaxing  the  stretched  ligaments  and 
■us  and  disengaging  any  hitching  points  of  bone  ;  and  (b)  To 
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iiinkc  the  displaced  head  retrace   an  it  were  its  steps  and  re-enter 
its  socket.      Id   order   to   employ  manipulation   successfully  it  is 
rial  that  the  surgeon  should  know  the  anatomy  of  the  pjtrt,  the 
direction  in  which  the  bone  ha*  travelled   to  reach  its  abu'  ' 
situation,  and  the  probable  pogltkwi  of  the  rent  in  the  capsule. 

2,  Ejt*iiMon  is  a  much  less  scientific  method  of  reducing  a 
dislocation,  and  should  never  be  resorted  to  except  in  certain  form* 
of  dislocation,  which  will  be  mentioned  hereafter,  till  manipulation 
has  been  tried.  It  was  the  method  almost  always  employed  by  the 
older  surgeons,  and  has  for  its  object  the  forcible  dragging  of  the 
displaced  end  of  the  bone  into  its  socket,  or  opposite  its  socket,  hlto 
which  it  is  then  drawn  by  muscular  contraction,  Iu  many  forms  of 
dislocation  the  method  is  as  harmful  iu  practice  as  it  is  *  I 
in  principle,  since  the  displaced  head,  as  iu  some  forms  of  dis- 
location of  the  hip,  can  only  be  drawn  into  its  socket  in  this  forcible 
1 1 nm ner  by  rupturing  the  resisting  ligaments  and  tendons.  In 
employing  extension,  traction  is  made  in  the  lung  axis  of  the  limb 
by  the  surgeon,  either  with  Ins  bauds  or  by  menus  of  i  jock-towel 
secured  by  a  clove  hitch  to  the  limb,  or  if  more  force  is  required  by 
multiplying  pulleys,  rnuutcr-cxtension  is  in  the  meanwhile  made 
iu  the  opposite  direction  to  the  extending  force,  but  in  the  same 
straight  line,  either  by  the  surgeon  pressing  with  his  heel  or  knee 
on  the  part  above  the  dislocation,  or  by  fixing  the  part  with  a  jack- 
towel  or  suitable  strap  to  a  hook  in  the  floor  or  wall  VVhen^umcienl 
extension  has  been  employed  to  draw  the  head  of  the  1*one  opposite 
its  socket  the  surgeon  should  endeavour  to  guide  it  into  its  place. 
IJefore  the  introduction  of  chloroform  this  was  usually  effected  by  the 
■  ■miirnction  of  the  muscles  themselves  after  the  head  had  been  drawn 
down  by  the  extending  fame* 

In  old -standing  eases,  before  either  manipulation  or  extension  is 
employed,  the  adhesions,  which  offer  the  chief  obstacle  to  reduction, 
should  be  first  broken  down  l\  i  mtiously  rotating  or  circumducting 
the  limb.  When  the  rent  in  the  capsule  has  united,  the  old  socket 
been  filled  up,  and  I  new  joint  formed,  reduction  is,  of  course, 
physically  impossible ;  but  even  then  the  breaking  down  of  the 
adfcesioni  may  greatly  improve  the  range  of  motion  and  consequent 
usefulness  of  the  limb.  In  attempting  the  reduction  of  a  long- 
Btaoding  dislocation,  however,  great  care  must  lie  exercised,  or  irre* 
parable  damage  may  be  done.  Rather  than  use  any  great  violence  it 
is  in  some  cases  better  at  once  to  cut  down  upon  the  dislocation  and 
divide  any  fibrous  bands  that  may  be  found  preventing  reduction* 
Not  only  may  the  accidents  below  enumerated  be  thus  avoided,  but 
reduction  may  be  safely  accomplished  at  later  periods  than 
former! v  [M.nxible  ;  and  with  antiseptic  treatment  of  the  wound  there 
is  but  little  risk,  and  good  movement  of  the  joint  may  be  expected, 
If  after  the  division  of  the  adhesions  the  reduction  cannot  be  eftcrird, 
the  joint  should  be  excised 
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Among  t/tt-  accident*  thai  haw  attended  violent  effort*  at  redaction 

«  mentioned  :—l .  Rupture  of  the  main  artery,  vein,  of  n- 
LaoeratioD  of  muscles  and  tendons.     3-  Tearing  open  the  skin  and 
soft  tismieo,  thus  rendering  the  dislocation  compound,      i.   Ffcacture 

of  the  lione.      "*    Inflammation  sod  suppuration  of    the  joint  and 
surrounding  parts  ;  and  ti.  The  avulsion  of  the  limb. 

Wow  to  in  attempt  ht  mmh    ft  reduction} 

-Sir  AJtftley  Cooper  gave  the  time  at  between  three  and  four 
months  ;  but  siurtj  thf  introduction  Of  chloroform  *ueressful  cases 
|x*rted  after  nmeh  longer  periods.  In  an  old- standing 
se  the  circumstances  that  should  influence  ua  in  deciding  whether 
sin  attempt  at  reduction  should  be  made,  are  the  age  of  the  patient, 
tin  situation  of  the  dislocation,  the  presence  or  absence  of  pain,  and 
the  amount  of  usefulness  of  the  limb.  IJy  the  open  methods,  the 
time  at  which  a  dislocation  can  be  reduced  is  considerably  extended. 
They,  however,  should  not  be  employed  unless  the  movements  of 
the  joint  are  much  restricted  and  the  usefulness  of  the  limb  \*  in 
cons*  greatly  impaired,  and  unless  severe  ju i4 1  continued  pain 

is  elicited  bj  movements  of  the  joint,  since  by  perseverance  with 
massage  and  passive  movements  a  quite  useful  limb,  even  in  c 
which  at  first  appear  to  lie  very  un promising,  is  often  obtained. 

The  after- treatment  in  an  ordinary  case  consists  in  maintaining 
the  part  at  rest  by  suitably  applied  strapping  :uid  bandars,  iukI  in 
preventing  or  subduing  inmuumat ton  by  cold,  evaporating  lotions,  etc. 
The  part,  however,  should  not  be  kept  at  absolute  rest  longer  than 
is  sufficient  for  the  torn  ligaments  and  other  soft  tissues  to  heal, 
st  adhesions  form  and  stiffness  of  the  joint  ensue.  1'assive  move- 
therefore,  should  be  cautiously  begun  after  fl  Few  days  ; 
friction,  shampooing,  or  galvanism  subsequently  employed  to 
ire  the  tone  of  the  wasted  muscles.  Where  stiffness  has 
vurred  the  adhesions  should  be  broken  down  under  an  anaesthetic, 
provided  there  are  no  signs  of  active  inflammation  in  the  joint, 
Prtatmeni  of  oompound  dislocation*. — The  dislocation  should  be 
iuced,  the  parts  placed  at  perfect  rest,  and  the  ease  treated  as  a 
vound  of  the  joint  {see  Wound*  of  .hunts).  In  consequence  of  the 
tiea&rTS  Li i  i  ration  of  the  Ligaments  and  other  soft  tissues  reduction 
usually  quite  easy-  Whin  s  compound  dislocation  is  combined 
nth  a  fracture  of  the  bone,  and  there  is  much  laceration  of  the  soft 
arts,  amputation  of  the  limb  hi  the  lower  extremity,  and  resection 
of  the  joint  in  the  upper,  will  probably  be  required. 

Congenital  dislocations,  so-called,  generally  dejiend  upon  some 
malformation  of  the  articular  surfaces  rather  than  upon  actual 
intra  -uterine  displacement  of  an  originally  normal  articulation.  True 
dislocations  do  sometimes  occur  during  birth.  The  malfonnationsare 
ill  rare,  with  the  exception  of  the  so-called  "oongftmte]  dislocation 
hi  hip  (/♦*'.)♦ 
Wounds  of  joints*— A  joint  may   be  merely  punctured,  oft  it 
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may  be  laid  freely  open.  The  wound  may  be  of  an  incised,  Laoer&Jb  -d, 
contused  character,  and  couiplirutcd  by  extensive  injury  of  the 
mounding  soft  tisanes,  or  by  dislocation  or  fracture  of  the  articular 
suds  of  the  bones.  In  the  latter  case  the  wound  may  be  further 
i*>  implicated  by  the  protrusion  of  the  diatocatecl  bones  or  the  ends  of 
the  fragments. 

A  wound  of  a  Urge  joint  should  always  be  regarded  as  serious, 
as  owing  to  the  difficulty  of  securing  an  efficient  drain,  and  of 
preventing  decomposition  of  the  extravaaated  blood  and  serous 
secretion  in  the  synovial  pouches,  septic  inflammation  is  very  liable 
to  be  set  up,  followed  by  suppuration  and  disorganisation  of  the 
joint.  The  peculiar  absorptive  power  of  the  synovial  mem  bra  ne, 
moreover,  favours  the  entrance  of  the  chemical  products  of  decom- 
position  iuto  the  system,  and  consequently  enhances  the  risk  of 
septic  intoxication,  to  which,  or  to  septicemia  or  pyemia,  the  patient 
may  succumb.  Further,  should  he  survive  these  earlier  dangers  of 
blood-poisoning,  he  is  still  liable  to  fall  a  victim  to  hectic,  or  t> 
haustton  of  lardaceous  dteea#B  oooaequent  upon  the  prolonged  drain 

on  the  system  attending  the  suppuration  in   the  synovial  membrane, 
the  articular  ends  of  the  bones  and  the  surrounding  soft  parts. 

Medium-sized  wounds  are  the  most  dangerous,  as  such  cannot 
always  he  rendered  aseptic  nor  drainage  he  effectually  secured. 
Punctured  wounds,  when  made  with  a  clean  instrument  and  in  an 
oblique  direction,  may  heal  under  appropriate  treatment  without 
any  inflammatory  or  other  trouble,  Should  septic  germs,  however, 
gain  admission  at  the  time  of  puncture,  or  subset pieutly  through 
neglect  of  the  wound,  or  should  the  joint  not  be  kept  properly  at 
net,  a  punctured  wound  may  be  followed  by  the  moat  intense 
inflammation  of  the  synovial  membrane  and  total  disorganisation  of 
the  joint  with  its  attendant  dangers  of  blood-poutoning.  Extensive 
aud  lacerated  wounds  of  joints,  when  not  sufficiently  severe  to  call 
for  amputation  or  exclaim,  are  not  necessarily  a  source  of  extreme 
anxiety,  as  they  usually  permit  of  effectual  cleansing  and  drainage, 
and  under  the  use  of  antiseptics  may  heal  up  by  granulations  with- 
out giving  rise  to  any  serious  constitutional  disturbance.  In  such 
case*,  however,  bony  ankylosis  will  generally  ensue,  though  in  acme 
instances  the  cartilages  may  escape  destruction,  and  a  fairly  movcalik- 
and  useful  joint  may  be  obtained. 

Sign** — When  the  joint  is  laid  freely  open  the  nature  of  the 
injury  is  obvious,  and  any  displacement  or  splintering  of  the  b 
pM  be  Been  or  ascertained  by  examination  with  the  finger.  When 
l hi-  wound  is  of  a  punctured  character  and  the  incision  in  the  skin 
hi  tome  diattooe  from  the  joint  the  «igns  arc  oo4  always  so  apparent. 
In  such  cases  an  AGOOtmt  of  the  depth  to  which  (he  instrument 
pi-mt rind,  and  ol  the  direction  in  which  it  appeared  to  run,  will 
help  us  ti.  detenuiAfl  whether  the  synovial  membrane  hits  been 
entered.     The   escape   of   a  glairy  fluid  like  the   white    of    egg — 
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mow]  secretion — will    make    tl 


ie    diagnosis    certain. 


If 


doubt,  tli-  oaae  should  be  treated  as  if  the  joint  had  been  opened, 
but  on  HO  account  should  bfaue  wound  be  probed  for  the  purpose  of 
settling  the  [joint,  since  septic  matter  might  be  iiitro«lm-..'.|  from 
without,  and  a  wound  that  did  not  in  the  Hrst  instance  penetrate 
the  canity  might  be  made  to  do  go.  Should  inflonmnion  ensue 
the  signs  will  be  the  same  us  those  of  acute  arthritis  (see  D*^ 
f  Joints). 

Tin  't  will  depend  on  the  size  and  character  of  the  wound, 

the  joint  affected,  the  nature  of  the  complications,  and  the  age  and 

t) tUtl On    of   the    patient.      The   chief   indications   are    to   prevent 

septic  inflammation  and  its  attendant  consequences,  ur  if  the  injury 

of  a  very  severe  character*  to  endeavour  to  save  the  patient's  life 

the  sacrifice  of  his  limb, 

1.    Treatment  **/  a  mall  or  puncture*/  wound*. — [a)   If  the   wound 

l>een   inflicted  by  a  presumably  aseptic  instrument,  an  attempt 

be  made  to  convert  it  into  a  subcutaneous  wound  by  sealing 

with    indufoimised    collodion,   or,  better,  by   placing    over    it  an 

antiseptic  dressing,  after  having  first   thoroughly  cleansed  the  skin 

around  and  rendered  it  aseptic.       One   or  more  line  si  Ik  worm -gut 

sutures  may  first  be  inserted  if  the  wound  is  too  large  to  be  closed 

this  way*     The  limb  should  be  then  placed  on  a  splint  at  perfect 

Wad   cold   applied  by  means  of  an  ice-bag  or  by  Leiter'h  tube* 

Id   acute   inflammation    follow,   half-a-dozen   leeches   may   be 

placed   over   the  joint,  and    warm    applications  substituted   for  the 

oold  ;   whilst  should  the  local  arid  constitutional  disturbance  increase 

and   the  joint  become  distended,  aspiration  should  bo  practised  to 

relieve  tension  and  to  examine  the  exudation,  opium  given  to  soothe 

the  pain,  and    the    treatment  ] persevered  in.       If,  however,  pu4  is 

withdrawn  by  the  aspirator,  tlic  joint  should   be  laid   freely  open, 

drained*  dressed  antiseptieally,  and   placed   in  the  position  in  which, 

should  ankylosis  ensue,  it  will  subsequently  be  of  most  use*      If, 

lotwithstauding  free  incisions,  the  suppuration  goes  on,  continuous 

igation  with  some  antiseptic  fluid  may  be  tried,  or  the  whole  limb 

continuously  in  a  hot  bath,  the  patient,  if  necessary,  as  in  the 

e  of  the  knee,  being  himself  immersed.     Or  after  scrubbing  and 

even   scraping  out   the  whole  of  the  joint,  through  a  free  incision, 

the  whole  cavity  may  be  packed  with   iodoform  gause  for  a  day  or 

two,  the  joint  meanwhile  being  in  a  rchixed  posh  soon  as 

The  synovial  surface  looks  healthy  and  vascular,   the  joint  is  sewn 

-ept  for  n  small  drain.      Should  signs  of  septic  exhaustion  with 

ectic  Net  in,  amputation  must  be  performed,     {h)  If  the  iiiHtrument. 

ith  which   the   wound  lias  been  inflicted  is  undoubtedly  Mptic  0* 

ifl  any  doubt   on  this  point,   the  wound,  after  cleansing  the 

in,  should   lie  opened    up  to  ascertain   if  the  joint  has  been  peue- 

ted.     If  this  is  found  to  be  the  ease,  the   joint  must  then  be 

ly  opened,  rendered  aseptic  if  possible,  and  drained* 


upt 
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i1 ,   7 \ ■<  a  f  men t  of  la rge  and  i ton 7 4 iot  1  f * /  u •© u  n< /*, — Tl  1  e  j oi  m  should 

be   thoroughly  cleansed    with  antiseptic  lotions,   well  drained*   and 

sed  antieepticatty.     A  counter-opening  at  a  dependent  spot  may 

ill    some    eases    be    advantageously    made,    as    for    instance    in    the 

popliteal  space  in  wounds  of  the  knee,  and  a  tube  passed  through  the 

joint.  Where  there  is  extensive  laceration  of  the  soft  parts  and 
much  comminution  of  the  bones,  such  as  may  be  produced  by  a 
bullet  or  railway  smash,  and  it  is  next  to  certain  that  septic 
material  has  been  introduced  as  when  pieces  of  clothing  have  been 
forced  into  the  joint,  or  where  there  are  other  complications  of  such 
a  nature  m  to  render  it  doubtful  whether  a  useful  limb  can  he 
obtained,  the  question  of  excigioa  Of  amputation  must  be  raised.  In 
deciding  on  the  propriety  of  an  operation  the  surgeon  will  be 
influenced  by  the  situation  of  the  joint,  whether  it  is  septic  or  not, 
and  the  probable  power  of  the  patient,  either  on  account  of  his 
age  of  til*1  genera]  state  of  Ids  constitution,  to  stand  the  acute 
inflammation  ami  prolonged  Suppuration  which  may  ensue  if  the 
limb  is  not  removed.  Briefly  it  may  be  said,  that  an  injury  which 
in  the  elbow  might  be  treated  by  esotaton  of  the  joint,  would  in  the 
knee  probably  call  for  amputation;  that  a  wound  of  the  carpus  or 
tarsus  is  generally  more  serious  than  one  of  the  wrist  or  ankle:  and 
that  the  sac ri (ice  of  the  limb  is  required  for  a  much  less  severe 
wound  of  the  knee  than  of  the  ankle. 


INJURIES   OK   MUSCLES    AND   TENDONS. 

Contusions  of  muscles  are  very  common  as  the  result  of  falls, 
blows,  kicks,  or  other  violence.  They  may  vary  from  a  slight 
bruising  with  or  without  tearing  of  the  muscle-fibres  and  blood* 
extravasation  to  complete  pulping  of  the  muscles.  Signs. — In  the 
slighter  cases  there  is  dull  aching  pain  increased  on  movement, 
ill-defined  and  deep-seated  swelling,  and  later,  ecchymosis  as  the 
blood  makes  its  way  to  the  surface.  Some  sttflness  or  loss  of  power 
from  partial  atrophy  frequently  follows,  and  occasionally  inflammation 
and  abscess.  Severe  cases  are  frequently  associated  with  other 
injuries  of  the  part,  as  fracture  of  a  bone,  laceration  of  a  large 
blood  -vessel,  etc.  The  frmhttrnt  consist*  hi  keeping  the  pert  «t  rest 
with  the  muscle  as  much  as  possible  relaxed,  and  in  preventing 
inflammation  by  cold,  lead  and  Opium  lotions,  and  the  like. 
Shampooing,  massage,  and  galvanism  may  subsequently  be 
necessary*  to  restore  any  loss  of  power  that    may  ensue. 

Wounds  of  muscles  may  be  indeed,  lacerated,  punctured,  or 
OOntUMd.  When  the  wound  is  made  transversely,  the  divided  ends, 
which  gape  widely,  must  be  approximated  by  placing  the  limb  in 
such  a  position  as  will  relax  the  muscle,  and  then  united  by  aseptic 
When  the  wound  is  deep  or  parallel  to  the  fibres  a 
drainage-tube    may    be   insetted     0>    prevent    the    retention    of   the 
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discharge   by   the  bulging  of  the   muscle.      Union    takes   plac 

fibrous  ti 

Rupture  of    muscle    may  occur  horn  s    sudden   sod    violent 

spasmodic  action,  or  during   vomiting,    tetanus,    ur  delirium.     As 

examples   m&j    be   mentioned  rupture  of  the   sterno-mastoid  of  the 

in  a  difficult  birth,  the  rectus  abdominis  in   parturition,   the 

biceps  in  raising  weights,  the  supinator  longus  and  gastrocnemius  in 

lawn-tennis    the  quadriceps  extensor  at  football,  and  the  adductors 

of  the  thigh   in  riding,     A  sensation  of  tearing  is  often  felt  at  the 

moment  of  rupture,  followed  by  pain  and,  if  the  rupture  is  complete, 

by  loss  of  function,     The  rupture  is  indicated  by  a  gap,  above  or 

above  run  1   h.  low  which  a  rounded,  smooth,  soft  or  semi-fluctuating 

celling  formed  by  the  ends  of  the  retracted  muscle  is  felt  to  bulge 

up  when  the  muscle  is  put  into  action.      On  carrying  the  palm  of 

ri"    band  along  the  muscle  the  swelling  disappears,  and  the  hand 

sinks  into  the  gap  between  the  ruptured  ends  :  or  blood  is  extravasated 

en    the    ruptured  ends,    often   occasioning  a  large  Inernatoma. 

liupture  of  the  sterno-mastoid  in  infancy  is  followed  by  contraction 

of  the   muscle  and   consequent    wry-neck.      The  trnttunnt  <  -onMst.-,  in 

approximating  the  divided  ends   as  much    as  possible   by   position 

lad    bv    suitable  bandages   and  splints,   and   in  applying  ice   and 

orating  lotions  to  control  the  Mood-extravasation  and  to  prevent 

in  (lam  i  nation.     The  biceps  or  qu&drioeps  may  be  exposed  immediately 

nid  sutured  with  kangaroo-tail  tendon.     If  a  blood-tumour  forms,  it 

ild  uot  be  opened  tin  less  suppuration  occurs. 

Rupture  of  a  muscle  sheath  is  not  infrequently  seen,  as  in  the 

thigh  in  football  players.      The  affected  muscle,  generally  the  pec 

b  through  the  rent  in  the  sheath,  on  being  put  into  action, 
ia  live  form  of  ■  soft  rouuded  swelling  or  hernia*  Tn  eases  where 
tin  re  i^  weakness  the* sheath  may  be  sewn  up  with  kangaroo- tail 
tendon, 

Rupture  of  tendons, — A  rupture  of  a  tendon    may  occur  as 
n  suit  of  external  violence  or  during  some  sudden  and  involuntary 
ilar  action,   and   i-   ^  cry  common  in  the  plantaris  and  tendo 
lbs,  and  somewhat  less  so  in  the  biceps  (see  /ftjurifn  of  tht  I 

r  Extremity),  The  tendon,  except  when  the  ends  become 
widely  separated,  as  generally  happens  in  the  case  of  rupture  of  the 
long  tendon  of  t lie  biceps,  usually  unites  readily  on  the  ends  being 
approximated  and  kepi  I   in  that  position, 

Wounds  of  tendons. — When  a  tendon  is  divided  in  an  open 
wound  it*  out  ends  should  be  approximated  by  placing  the  parte  on 
it  in  such  a  position  that  the  muscle  is  as  much  ;ls  possible 
relate* I,  and  the  divided  ends  then  united  by  kangaroo-tail  tendon 
sutures.  In  oldVstatiding  eases  not  united  immediately,  or  where 
ii  has  failed,  or  in  eases  of  subcutaneous  rupture  leaving 
weak  Attempt  should  be  made  t«>  unite  the  out  tendon  if  the 

patiei  of  heal tli  is  favourable,     A  careful  dissection 
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is  needed  where  there  hag  been  extensive  destruction  of  the  tendon  or 
adhesion  to  the  neighbouring  structures.  When  the  ends  of  the 
divided  tendon  are  found  to  have  ret  rat!  ted  and  to  bo  so  fur  apart 
that  they  cannot  be  made  to  meet,  one  end  may  be  split 
longitudinally,  but  not  quite  to  the  divided  end,  turned  down  and 
united  to  the  other  end  by  suture;  or  the  ends  may  he  united  by  :i 
tendon  grift  or  leash  of  catgut,  kangaroo-tail  tendon  or  silk,  which 
Tties  surrounded  by  new  tendon.  In  other  cases,  as  in  the  tendons 
of  the  fingers,  the  distal  end  may  be  united  laterally  to  a  neigh* 
bonring  tendon  or  inserted   by  splitting. 

Dislocation  of  a  tendon  from  its  sheath  or  groove  without" 
fracture  or  other  injury  occasionally  occurs  from  a  sudden  twist 
or  strain,  Ir  is  indicated  by  pain  and  partial  or  complete  loss  of 
function  of  the  affected  muscle,  swelling  and  ecchymosis ;  whilst 
on  examination  the  displaced  tendon  may  sometimes  be  felt  in  its 
abnormal  situation,  «>r  may  be  seen  or  felt,  as  in  the  case  of  the 
peroneuB  lottgue,  to  suddenly  leave  it*  groove  and  protrude  in  front 
of  the  malleolus  during  certain  movements  of  the  foot.  The  injury 
is  most  common  about  the  ankle  and  wrist,  hack  and  neck.  The 
trmtai'itf  consists  in  replacing  the  tendon  hv  manipulation,  breaking 
down  any  adhesions  that  may  have  formed,  and  retaining  it  in  place 
{which  is  often  difficult)  by  a  suitably  applied  pad  ami  handa 
in  the  6800  "f  the  ankle  or  wrist  by  a  plasterof  Taris  bandage, 
subsequently  by  a  leather  support.  In  an  obstinate  ease  in  which 
all  mechanical  measures  had  failed,  Walsham  succeeded  in  making  ■ 
new  sheath  for  the  tendon  by  dissecting  up  a  flap  of  periosteum 
from  the  fibula  and  sewing  It  over  the  tendon  to  the  soft  tissue  at 
Hm    back  of  its  groove  <>n  the  malleolus. 

Evulsion  or  tearing  out  of  a  tendon  with  a  part  of  its  muscle 
occasionally  occurs  as  the  result  of  catching  the  finger  or  thumb  in 
a  machine,  on  a  hook,  etc.  Part  or  the  whole  of  a  digit  is  usually 
turn  otl,  bringing  away  with  it  the  flexor  tendon,  this  being  more 
firmly  attached  to  the  bone  than  the  extensor.  In  consequence  of 
the  tendon  sheath  being  thus  left  open  suppuration  is  liable  to  extend 
along  it  into  the  forearm.  Free  drainage  of  the  wound  and  antiseptic 
dressings  are  thee  im]  »erati  ve. 


injuries  of  artkrip:s. 


Contusion    or   bruising    of   an    artery   without,   laceration    or 

other  injury  of  its  coats   is  of   occasional  occurrence,  and  is  said  to 

be  followed  by  contraction  and   permanent  diminution  in  the  >.i/.r  of 

the  vessel,  nod   should    the  vessel   be  calcareous,  by  thrombosis  n nd 

Its  gangrene. 

Rupture  or  subcutaneous  laceration  of  an  artery  may  occur 
ifl  the  remit  few  violence,  hut    is   perhaps  most  often  cine 

to  the  passage  of  a  wheel  over  a  limb,  incautious  attempts  to  reduce 
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an  old  dislocation  of  the  shoulder,  and  excessive  violence  in  breaking 
down  adhesions  in  stiff'  joints, 

1,  Ttt  niptem  may  he  partial \  i.e^  the  internal  and  middle  > 
only  may  be  born.  In  aueh  a  ease  the  external  coat  may  subse- 
quently yield  to  the  pressure  of  the  blood,  thus  laying  the  foundation 
of  an  aneurysm  :  or  the  interna]  and  middle  coats  may  be  folded 
inwards  into  the  interior  of  the  vessel,  obliterating  its  calibre,  and 
in  this  way  may  cause,  especially  if  the  vein  is  also  injured,  gangrene 
of  the  limb  (Fig,  105). 

2,  Tht  rapt  it  it-  map  be  row/'trtr,  ,.,-,,  all  the  emits  may  be  torn  across. 
Here  in  a  similar  manner  the  artery  may  become  occluded  without 
any  haemorrhage  ;  or  blood,  often  in  SHOP* 

mo  us  quantities,  may  be  poured  out  into 
the  tissues  of  the  limb*  In  either  ease 
gangrene  may  ensue,  especially  if  the 
vein  is  also  ruptured  and  the  injury 
nrs  in  the  lower  extremity;  or  the 
skin  may  finally  give  way  from  the  pres- 
sure of  the  ever- in  creasing  extravasa- 
tion, and  the  patient  die  from  a  sudden 
gush  of  blood.  In  some  instances  sup- 
puration may  occur.  Sometimes  the 
extravasated  blood,  particularly  in  the 
upper  extremity,  may  become  encysted, 
a  sac  being  formed  for  it  by  the  in 
nomination  and  condensation  of  the 
surruimiling  tissues.  This  condition 
.-ailed  a  rir&mtCribed  traumatic 
aneurysm  in  contradistinction  to  difu&d 
traumatic  aneurysm,  the  term  sometimes 
applied  to  the  injury  when  the  blood  is  simply  extravasated  into  the 
tissues,  though  in  this  latter  cane  the  name  ruptured  artery  is  more 
appropriate. 

The  tptnptomi  vary  a< rding  to  the  nature  of  the  injury.      When 

the  main  artery  become*  occluded  there  will  be  pain  at  the  m 

rupture  and   cessation  of  the   pulse    below,    while    later    gangrene 

will    probably,    though    not    invariably,    ensue.      Should    the  artery 

out    be   occluded,   blood   in    large  quantities   will    escape   into   the 

giving  rise  to  a  rapidly   increasing  swelling,  in  which  no 

pulsation   can,  as   a  rule,  be  detected,  although  a  bruit  may  some- 

iiiMt>    he    heard;   the    limb   becomes   cold,    and   livid,   and    swollen, 

the   pttke,   as  a    rule,   can    no    longer   be   felt    in   the   at -i 

v,      When    the    extravasation     is    very     large,    constitutional 

ptofos   of    haemorrhage    will    also    be    present,    and    signs    ol 

rene,  if  the  ruptured  artery  is  in  the  lower  limb,  will  probably 

supervene,  since  not  only  is  the  main  arterial  supply  cutoff, 

but  the  collateral  flow  and   venous  return  are  also  impeded  by  the 


Fjo.    105,-  Oblitenttiuii  of   tfie 
HiiheUvian  artery  hv  tWiufoM 
lug  of  the  ititrriml  ami  jiii<liile 
conk*    vk  iili'Hil    injury    of   tJie 
external  coat. 
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pressure  of  the  estravasated  blood  on  the  collateral  arteries  and 
vein*,  On  the  Other  hand,  should  the  blood,  as  occasionally 
happens  in  the  upper  limb]  become  r ..  lasted,  the  swelling  will 
slowly  assume  the  characters  of  an  ordinary  aneurysm.  At 
time*  suppuration  occurs,  and  the  swelling  tlicn  presents  all  the 
character  of  a  huge  abscess, 

Tt>*UmraL —  Ui)  Whtn  the  artery  it  occluded  all  that  can  be  done 
is  to  endeavour  to  prevent  gangrene  occurring  by  maintaining  the 
warmth  of  the  limb  till  the  collateral  circulation  ha*  bad  time  to 
become  established.  Should  gangrene  occur  amputation  must  be 
perfornaed  as  soon  as  a  line  of  demarcation  has  formed  above  the 
injurv.  [b)  When  blood  in  towft  'piantitiet  is  extravasated  int 
fis*tt/>*  the  treatment  will  depend  on  the  situation  of  the  ruptured 
artery.  Thus,  in  the  case  of  the  popliteal,  amputation  has  until 
recentl v  been  the  rule  of  practice,  especially  if  the  vein  has  also 
U'en  ruptured,  as  gangrene,  for  the  reasons  stated  above,  in  very 
liable  to  ensue  if  the  main  artery  is  tied  either  above  or  at  the  seat 
of  rupture.  With  strict  antiseptic  precautions,  however,  an  attempt 
should  he  made  to  save  the  limb  by  cutting  down  at  the  8ft 
rupture  as  soon  after  the  accident  as  possible,  turning  out  all  the 
clot,  ami  tying  the  artery,  and  vein  if  also  wounded,  above  and 
below.      In  the  case  of  the  axillary,  where  the  collateral  circulation 

mil  >  h  in!,  free,  the  ruptured  artery  may  safely  be  cut  dowu  upon 
and  secured  shove  and  helow  the  MenliugspoL  Should  suppuration 
occur,  a  free  incision  should  \te  made,  the  pus  and  breaking-down 
elotfi  turned  oat,  and  any  vessel  seen  bleeding  tied.  The  wound 
should  then  he  plugged  with  antiseptic  gauze,  a  tourniquet  lightly 
applied,  and  the  patient  watched  for  secondary  hemorrhage.  If  this 
the  artery  ihould  he  tied  in  its  continuity  above*  If 
haemorrhage  again  occurs  amputation  is  culled  for* 

Wounds  of  arteries  may  be  divided  into  the  penetrating  and 
the  i  ion -penetrating. 

K  The  non  ptttrtmhttff  are  those  in  whieh  either  the  outer  coat 
only,  or  the  outer  and  middle  coats  are  notched  or  torn  Here  the 
wound  may  heal,  or  the  uninjured  coat  off  coatfl  may  ulcerate,  or 
-ive  u.v  iiinl  IheiiiorrhigQ  ensue,  01  may  gradually  yield,  aj  may 
also  the  rieatrix  left  on  the  healing  of  the  wound,  t<>  the  pressure 
,»f  the  M(hm],  and  lead  to  the  formation  of  an  aneurysm. 

2.  The  ptnrtraiinij  are  those  in  which  the  interior  of  the  artery  i« 
laid  open.  In  this  case  much  will  depend  upon  the  alee  of  the  artery, 
and  whether  it  is  completely  or  only  partially  cut  across,  and  upon 
the  direction  ami  BUM  Of    the  WOUlld« 

[ft  |  qf  hxv*jt  Hitrt^es,  as  the  aorta  or  pulmonary  artery, 

whatever  their  nature,  are  usually  immediately  fatal. 

(A)     Womdi  ■  -     ;'    thr    straw}    awl    third    *ft'tn<t    .%$    the 

femoral  and  brachial.  If  the  artery  is  oompldttp  dMdetit  and  the 
■  dges  of  t hi-  wound  lire  eleanly  cut,  related  hiemorrlniges  rapidly 
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iruinnating  in  death  will  generally  ensue;  but  if  the  edges  arc 
i mi.  von  and  rugged,  as  in  the  avulsion  of  a  limb  by  machinery  of 
m  a  cannon  ball,  the  external  coat  became*  twisted  Mp,  i«nd  I  he 
in ii Idle  and  internal  coats  retract  and  contract,  a  clot  forms  within 
the  vessel^  and  no  ha -unn 1 ha^e  occurs.  If  the  artery  \&  partially 
divided  and  the  wound  is  made  transversely  to  the  long  axis  of  the 
vessel,  the  longitudinal  tension  of  the  elastic  eoat  causes  the  wound 
ipe  and  assume  an  oval  or  circular  shape,  according  to  the 
Length  of  the  incision,  and  severe  hemorrhage  will  ensue  ;  but  if 
the  WOimd  is  made  parallel  to  the  long  asm  of  the  vessel,  and  is 
HnaU  (a  mere  puncture),  it  may  heal  by  adhesive  inflammation,  In 
the  latter  instance  the  cicatrix  may  remain  permanent,  Of  it  may 
subsequently  yield,  producing  a  traumatic  aneurysm, 

(<-)  Wottmdt  if  medium  need  ctrtefie^  as  the  radial  and  tibials, 
are  attended,  when  the  farad  is  eomplefflg  *****  >  em  nly  divided,  by 
sharp  hemorrhage,  followed  by  syneopef  and  temporary  arrest  from 
the  formation  of  a  clot*  The  artery  may  then  become  permanently 
occluded;  usually,  however,  as  the  heart's  power  is  restored  the  clot 
is  washed  away  and  haemorrhage  reeurs.  In  this  way  haemorrhages, 
alternating  with  temporary  arrests,  continue  until  death  en 
exhaustion.  When  the  edgi  8  0f  the  wound  are  uneven^  or  the  artery 
is  only  ptirUaMt/  divided^  the  effect*  are  similar  in  each  case  to  those 
described  above  in  arteries  of  larger  size* 

(f/)  Wmtwh  qf  email  arUtie* — If  the  artery  k  completely  <fu  i*  W, 
it  will  usually  become  occluded  in  the  way  described  under  Mrthi»t 
treat  of  Hemorrhage  (p*  20D) ;  but  if  only  partfattp  divided 
such  occlusion  does  not,  as  a  rule,  take  place,  and  repeated  Inemor 
rhagen  follow*  Complete  division  will  then  often  suffice  to  cause  its 
occlusion,  a  plan  which  was  frequently  resorted  to  when  bleeding 
from  the  temporal  was  practised* 

When  the  wound  through  the  soft  tissues  Leading  to  a  wounded 

artery  is  small  or  of  a  punctured  character,  the  superficial  part  of  the 

wound  may  oloee,  whilst  the  blood  continues  to  be cxtmvasated  from 

the  wounded  vessel  into  the  deeper  part,  where  it  may  become  encysted 

the    condensation    of    the   soft   tissues    around    (w-rriuttwribed 

pnatic  aneurysm  i, 

Treatment  of  wounded  arteries. —  I.  When  an  artery  m  h<  l  q 
spouting  in  an  open  wound  a  ligature  should  at  once  be  applied!  to 
the  bleeding  end.      (See  Arrtst  of  Hemorrhage,  p.  211). 

2*  When  the  end  of  a  large  artery  is  seen  pulsating,  but  not  bleeding 
in  consequence  of  it  haying  been  torn  across,  it  slioidd  be  exposed  and 
ligatured,  a  precaution  which  would  now  be  considered  necessary. 

S,  When  an  artery  is  exposed  for  some  distance  in  its  continuity 
two  ligatures  had  better,  as  a  rule,  he  applied  and  the  artery  divided 
between  them,  especially  if  it  he  notched  or  bruised. 

t  When  an  artery  lias  ceased  tu  bleed,  even  though  the  Inemor 
rhage   may  have  been   sharp,  the  wound   should   on   no  account  he 
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enlarged  for  the  purpose  of  tying  the  bleeding  vessel,  miles*  n 
can  h  seen  or  frit;  since  not.  only  may  it  not  bleed  again,  but  as 
the  bleeding  has  oeaaed  it  may  also  be  difficult  or  impossible  to  find 
it.  In  such  a  ease,  however,  especially  if  the  patient  is  much 
collapsed,  he  should  be  watched  for  the  first  sign  of  any  return  of 
the  hemorrhage,  firm  pressure  in  the  meantime  being  applied 
the  wound,  and  where  practicable  over  the  course  of  the  main  artery 
above  and  below.  The  whole  limb,  moreover,  should  be  carefully 
bandaged  from  below  upwards.  This  rule  only  applies  to  primary 
haemorrhage.  In  secondary  hemorrhage, 
it  is  exactly  the  reverse ;  although  the 
bleeding  has  ceased,  the  vessels  must  be 
sought  and  secured,  as  another  and  per- 
haps fatal  hemorrhage  is  almost  sure  to 
ensue, 

5.  When  the  htcitiorrhagc  is  moderate 
I  nit  clearly  arterial ,  the  external  wound 
small,  and  the  artery  not  seen,  pressure 
should  be  Applied  in  the  way  mentioned 
above,  and  will  probably  suffice. 

G.  When  the  bleeding  is  severe  and 
evidently  arterial,  and  the  external  wound 
is  si  ill  open,  whether  the  wound  he  deep, 
recent,  inflamed,  or  sloughing,  the  w  II 
established  rule— to  which,  however,  there 
aft    Of  course    except  inn* — is    to  rttt   down 

\npon  Ot<  bl&dmg  point  twwf  apply  a  liffa 

tttf-r  t*>  mch  >'(<*  of  the  artery  ifdividtd^  or 
and  Mow  $/k  wound  if  tit*  artery  t$ 
pun  turtd  m-  onlp  patrtiaUy  cut  't*-ro**.  To 
do  thta  it  is  generally  sufficient  to  enlarge 
the  wound  iu  the  .soft  tissues;  but  where 
the  wound  is  on  one  side  of  the  limb  and 
i  he   bleeding  apparently  comes  from  an 

artery  on  tl ther,  a   probe   should  be 

pawed  through  the  wound,  its  projecting  point  cut  down  Upon,  and 
the  bleeding  artery  Bought  through  tin-  incision  and  tied  as  above. 
The  object  of  this  procedure  is  to  prevent  the  necessity  of  making  a 
v<  rv  large  wound. 

Thf  yiBgfgm  fof  ti/iint  on  itrftttf  fit  the  place  where  it  i$  rt<<ftnt<t,f<f 
urr  ;— 4«  It  is  often  impossible  to  determine,  without  cutting  down 
H I  in  it,  what  artery  is  bleeding,  and  should  the  alternative  plan  of 
leenring  the  main  artery  bjgber  up  be  adopted,  the  wrong  artery  after 

all    may  be   tied,  and   the   bleeding  continue.      Thus,  lor  example,  in 

a  inppoaed  wound  **f  the  femoral  it  might  be  the  profunda,  or  even 

a  small  muscular  brunch. that  wan  bleeding.  -.  Kven  supposing  tin 
DMUH   trunk  wire  tbc  OUe  frounded,  tlie  blood   might  still  he  carried 


Fn;,  106\-  Diagram  t<>  Dim- 
tr.tiethc  Milliner  in  which, 
uft»:r  u  ligature  fall 
uiailicil  til  &  djjituijce  from 
a  wound  hi  m  tftanr,  the 
liluoil  may  bt  lArrit'il  bftfit 
again  into  the  artery  fcbftte 
nil  biiov  Ifati  woLindol 
H|*>1  by  roltutfrral    verata. 

The   aouwi  mdieata   the 

direct  ion      of      the      blood 
rot  nut. 
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by  the  collateral  vessels  into  the  artery  beyond  the  ligature  either 
above  or  below  the  wound  in  the  vessel,  and  bleeding  recur  from 
either  the  proximal  or  distal  end  respectively  (Fig.  106).  3.  Should, 
moreover,  ligature  of  the  main  artery  higher  up  thus  fail  to  arrest 
the  haemorrhage,  not  only  will  the  patient  be  further  reduced  by  loss 
of  blood,  but  the  subsequent  ligature,  which  will  then  probably  in 
the  end  have  to  be  applied  to  the  bleeding  artery  in  the  wound,  may 
through  the  extra  interference  with  the  collateral  vessels  induce 
gangrene  of  the  limb.  4.  Tying  the  main  artery  above  is  in  itself 
in  some  cases,  as  the  subclavian  in  wounds  of  the  axillary,  a  more 
dangerous  and  difficult  procedure  than  enlarging  the  wound. 

The  reason  for  applying  a  ligatvre  to  both  ends  of  the  vessel  if  it 
is  divided,  or  aoove  and  below  the  wound  if  it  is  merely  punctured  or 
only  partially  cut  across,  is  that  ligature  of  the  proximal  end  only 
may  be  insufficient  to  arrest  the  haemorrhage,  since  the  blood,  as 
seen  in  Fig.  106,  may  be  carried  round  by  the  collateral  channels 
into  the  artery  below  the  wound  and  may  thence  escape  by  the  open 
distal  end. 

Recently  several  successful  cases  have  been  reported  in  which  a 
wound  in  a  large  artery,  axillary,  femoral,  has  been  sutured,  the 
stitches  being  so  passed  as  to  bring  the  endothelial  surfaces  into 
contact. 

In  some  instances  the  above  rule  of  cutting  down  upon  and 
tying  the  artery  at  the  wounded  'spot  cannot  be  carried  out. 
Thus,  where  the  artery  is  inaccessible,  as  in  punctured  wounds  of 
the  tonsil,  or  about  the  angle  of  the  jaw  where  important  structures 
would  be  damaged  by  enlarging  the  wound,  it  may  be  necessary  to 
tie  one  of  the  carotids.  Moreover,  it  may  at  times  be  safer  to 
remove  a  limb  than  to  search  for  the  bleeding  vessel,  as  for  instance 
in  suppurating  and  sloughing  tissue  and  in  wounds  of  the  posterior 
tibial  artery  in  the  upper  third  of  the  leg,  especially  if  the  injury 
is  complicated  by  fracture.  Again,  it  may  not  only  be  found 
impracticable  to  ligature  the  artery  at  the  wounded  spot,  but  also 
impossible  to  tie  or  even  compress  the  main  vessel  nearer  the  heart, 
as  for  instance  in  wounds  of  the  subclavian  above  the  clavicle. 
Here  all  that  can  probably  be  done  is  to  apply  pressure  firmly  by 
tilling  the  wound  with  strips  of  gauze  and  covering  with  an  elastic 
bandage,  or  keeping  up  manual  pressure  for  some  hours. 

Whilst  cutting  down  uj)on  a  bleeding  artery  hemorrhage  should 
l>e  restrained  by  the  use  of  an  elastic  tourniquet  or  the  fingers 
applied  to  the  main  artery  above  the  wound ;  and  in  the  case  of  a 
wound  of  the  carotid,  subclavian,  external  iliac,  or  gluteal  by  com- 
pressing the  artery  above  by  a  temporary  ligature,  or  by  a  loop  drawing 
up  the  artery  against  the  finger,  through  a  separate  incision.  Where 
it  is  impracticable  to  control  the  bleeding  in  any  of  these  ways,  the 
wound  should  be  sufficiently  enlarged  to  admit  one  or  two  fingers, 
and    the   bleeding  vessel   having   been   recognised  by  the  escape  of 
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warn)  blood,  should  then  he  compressed  by  the  finger  or  sponge  on 
tt  holder,  the  wound  further  enlarged,  and  the  artery  secured  with 
the  aid  of  an  nmiftftlllt.  before  the  GCKilpressiou  is  removed  from  the 
bleeding  spot,  ' //.,  by  transfixing  the  tissues  underneath  and  tying 
on  each  side  of  the  compression,  like  a  pedicle. 

Should  gangrene  ensue  after  ligature,  and  spread  rapidly,  ampu- 
tutiou  must  be  performed  at  the  seat  of  ligature  ;  but  if  it  in\ohi i 
only  one  or  two  fingers  or  toes,  or  spreads  slowly,  a  line  of  demarca- 
tion may  be  waited  for  before  amputating,  the  gangrenous  part 
being  kept  in  the  meanwhile  aseptic  in  the  way  suggested  under 
tr- tie.      The  anastomotic  circulation  will  meanwhile  improve. 

Traumatic  aneurysm. — Two  forms  are  described,  the  ditfuised 
and  the  circumscribed. 

The  difuaed  is  practically  a  ruptured  or  wounded  artery  with 
extravasation  of  blood  into  the  tissues.  There  is  no  attempt  at  the 
formation  of  a  sac,  and  the  term  aneurysm  applied  to  it  is  misleading. 
(See  Ruptured  Art  try,  \k  370.) 

The  circumjcribrd  may  be  formed  in  several  ways,  as  already 
stated  under  Rupture  avd  Wound*  of  Arteries*  Thus — 1.  After  a 
bullet  wound  or  stab  an  artery  may  be  wounded,  pressure  be  applied, 
the  external  wound  heal*  and  blood  slowly  escape  into  the  tissues ; 
or  tin  rutriv  may  be  VTDUOdod,  heiil,  and  the  cicatrix  subsequently 
yield.  An  artery  may  be  wounded,  but  not  penetrated,  and  the 
uninjured  coat  or  coats  may  yield  to  the  pressure  of  the  blood, 
2.  An  artery  may  without  external  wound  be  punctured  by  a  frag- 
ment of  fractured  bone,  or  torn  in  reducing  a  dislocation,  and  blood 
in  either  case  be  extravasatcd  into  the  tissues.  In  all  of  these 
eases  the  soft  tissues  around  become  condensed  and  form  the  sac 
of  the  aneurysm.  Where  the  aneurysm  is  produced  by  the  yielding 
of  any  portion  of  the  arterial  coat  this  at  tirst  will  form  the  sac,  but 
sooner  or  later  it  will  give  way,  and  the  sue  will  then  be  formed  by 
the  inflammatory  condensation  of  the  soft  tissues  around,  as  when 
the  Uttod  escapes  directly  into  the  tissues.  The  course,  termination, 
km  I  ugiM  oi  fl  circumscribed  traumatic  aneurysm  are  similar  to  those 
ol  an  aneurysm  from  disease. 

Treatment.— The  artery  may  be  tied  immediately  above  the  sac, 
or  the  sac  may  be  hud  open  and  the  vessel  tied  above  and  below* 
Recently  traumatic  aneurysms  have  been  treated  by  extirpation* 
The  sac  is  cut  down  upon,  the  artery  on  the  proximal  side  tied  in 
two  places  and  divided*  the  sac  dissected  up  intact,  and  the  artery 
on  the  distal  side  secured.  We  have  during  the  last  few  years  treated 
many  cases  in  tins  way.      The  wounds  healed  by  the  Hrst  intention. 

When  due  to  a  modern  tutaii  rijlf  hutlet,  an  aneurysm  winch  is 
imt  finklgiDg  may  be  mtobed.  It  may  disappear  spontaneously 
or  the  anastomotic  circulation  improve,  ami  then  either  a  proximal 
ligature  or  an  extirpation  may  I 

Artorio- venous   aneurysm   is  a   pulsating  tumour   depending 
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upon  an  abnormal  communication  of  an  artery  with  a  vein.  There 
ure  two  kindft ;  id  owe  the  communication  between  the  artery  and 
vein  i>  direct  (Fig.  107t  a),  and  the  arterial  blood  is  forced  into  the 
rain  at  each  l*eat  of  the  heart,  causing  its  walls  to  be  dilated  into  a 
fusiform  or  sac-like  swelling  (aneurysmal  forty)  \  in  the  other  (Fig* 
107,  it),  the  blood  passes  first  into  a  small  aneurysm  forme. i  by 
condensation  of  the  tissues  between  the  artery  and  vein  and  thence 
into  the  vein,  the  dilatation  of  the  vein  being  consequently  less  than 
in  the  preceding  variety  (varioote  aneurysm).  Both  forms  rarely 
t  from  disease,  hut  are  usually  the  result  of  a  bullet  wound, 
injury,  or  stab,  wounding  the  walls  of  both  vessels  where  they  He 
>idr  li\  Bide.  The  lesion  was  of  common  occurrence  at  the  bend  of 
the  elbow  *rh<  tiou  was  in  vogue,  the  lancet  patting  through 

the  median  basilic  vein  and  bicipital 
fascia  into  the  subjacent  brachial 
artery, 

A  rtcrio- venous    aneurysms    have 

been  of  OOCntzkOU  occurrence  during 

iate  war,  t .-rinsed  by  high-velocity 

rifle  bullets  of  small  calibre—  in  the 

skull,  at  the  back  of  the  orbit,  under 

at  the  root  of  the  neck,  in 

axilla  or  groin,  above  mid  belon 

the  elbow  or  knee,  also  in  the  hands 

and  feet. 

Sign*<  —  An  aneurysmal  varix 
pulsates  without  forming  a  marked 
tumour,  except  that,  owing  to  the 
partial  obstruction,  the  artery  above  is  dilated  and  thinned,  whilst 
there  is  a  smaller  pulse  beyond.  The  vein  is  dilated  and  pul- 
There  is  a  peculiar  noise  or  bruit  and  a  whirrt  compared  to  the 
buzzing  of  a  fly  in  a  paper  box.  In  varicose  aneurysm  a  pulsating 
tumour  gradually  develops,  with  an  ordinary  aneurysmal  bruit  and 
nuked  venous  obstruction.  These  aneurysms  increase  but  slowly, 
and  do  not  tend  to  burst,  extravasnte,  or  cause  gangrene.  The  varix 
may  renin  in  stationary  for  a  long  period.  But  the  affect  el  limb 
_rr  elually  becomes  more  swollen,  oxiernatous  and  painful,  with  mus- 
cular wasting,  especially  in  the  case  of  the  varicose  aneurysm.  In  the 
the  noise  is  conducted  up  into  the  head,  and,  as  m  intracranial 
aneurysm,  is  continually  ringing  in  the  patient's  ear.  Some  recent 
tsed  by  rifle  bullets  have  shown  a  tendency  to  spontaneous 
subsidence,  but,  <ni  the  other  hand,  after  a  stab,  there  may  be  a  rapid 
ciikrgeiii.  ail. 

Trratmrnt,  —  Heat  and  pressuio  are    of    no    permanent    service; 
rely  relieve  pain  and  check  developments.    Some  (Meet  bfcYti 
v  [uovunal  ligature  only.       This  especially  apph 
intracranial  aneurysm,  but  also  to  some  bullet  injuries  in  the  limbs. 


'a: 

Flo.  10".—  DiAgrviro  of  artei-io-vtaau* 
fUi«ury*m.  a,  AntiunBiual  varix. 
K.    Vsirieiwe  tuiiMi; 
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rally,  tlic  artery  should  be  tier]  above  and  below,  and  the  vein 
lei  alone  ;  or  if  there  is  free  haemorrhage  from  the  veins  not  che 
by  pressure,  a  lateral  ligature  may  be  applied,  Ouiy  if  unavoidable 
should  the  vein  also  he  ligatured  above  and  below.  One  of  us 
(Walshain)  successfully  tied  both  the  femoral  artery  and  vein  in 
Hunters  canal  for  a  rapidly  increasing  varicose  aneurysm,  due  to 
the  puncture  of  the  thigh  by  a  falling  bistoury 
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Rupture  or  subcutaneous  hiceration  of  a  vein  occasionally  occurs 
from   causes  similar  to  those  producing  rupture  of  an  artery — ai 
accident,  moreover,  with  which    it   is   frequently  associated*      When 
the  vein    is  of   Large  lifts   iiiucb   blood  may  be  cxtravasated  into  the 

tissues,  and  nmy  produoe  gangrene  by  pressure  ^u  the  vo  wools  carry 

mg  on  the  collateral  circulation,  though  such  a  result  is  inneh  lews 
common  than  after  rupture  of  an  artery*  The  blood,  except  when 
rlr  extravasation  is  targe,  is  usually  absorbed,  but  may  break 
down  and  nuppurattou  ensue. 

Wounds. — Punctured  and  incised  wounds  when  small  and 
parallel  to  tin    long  even  large  veins  readily  heal  bv 

inflammation  without  obliteration  of  the  lumen  of  the  vessel.  At 
times,  however,  a  clot  may  form  in  the  wound,  and  mmeessivc  layers 
be  deposited  upon  it  uniil  ultimately  the  vein  is  occluded,  \\  hen 
q  vein  is  completely  cut  across,  as  in  amputations  it  usually  col- 
lapeefi  as  far  as  the  next  pair  of  salves,  a  clot  form*  as  high  as  t he 
first  collateral  branch,  and  the  vein  becomes  permanently  occluded 
in  a  way  similar  to  that  described  under  Ifmlnuf  0/  WomAd 
ArtetUs.  In  COnaequenoe,  however,  of  the  vein  wall  containing  Ian 
elastic  and  muscular  tissue  than  an  artery,  bleeding  sometimes 
continues  unless  stopjied  artificially 

Tr^iUu*  tit,  -When  l  he  wound  is  a  mere  puncture  in  the  coir 
tmnity  of  the  vein,  unless  it  is  found  that  pressure  will  control  the 
ha  morrhago,  the  coats  should  be  nipped  up  by  forceps  and  a  lateral 
ligature  or  suture  applied,  so  that  the  lumen  of  the  vessel  will  not 
be  obliterated.  Tf  a  vein  continues  to  bleed  during  an  amputation 
it  should  lie  tied  like  -in  artery.  A  I  a  rye  wmind,  or  olio  made  in  the 
traiiavene  axis  of  ft  laige  vein,  necessitates  ligature  of  the  vein  in 
two  places  anil  the  division  of  the  vessel  between  the  two  ligatu! 

Tin  ■  .>t 'wo%mdi  ui  ivtVm  are  : — \a}  Immudiate.    L   Hremor- 

rkage.  2.  Kn trance  of  air,  (A)  Rtmotr*  These  are  complications 
depending  chiefly  on  the  si/.e  of  the  vein  wounded  and  upon  the 
Septic  or  aseptic  conditions  attending  the  injury.  They  are: — 
L  Phlebitis.  2,  (Edema,  S,  Thrombosis.  4.  Embolism*  5.  I  I 
tion.  6.  Metastatic!  absmses  In  organs  connected  with  the  wounded 
vein.    7.   Gangrene  ;  and  K.    See<uidaiv  iaciuorrhago. 

Entrance  of    air  into   veins    is    fortunately  a  rare    accident, 
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OOCXtmOQest    in    out   throat.       ll  me*   happens   in    operations 

about  the  root  of  the  neck,  where  the  disposition  of  the  cervical 
f:i><  i:i  prevents  the  veins  collapsing,  and  tints  allows  air  to  he  sucked 
in  during  inspiration.  Air  is  known  to  have  entered  a  vein  l>v  I  he 
und  during  inspiration,  the  escape  of  frothy  blood  from 
b*ii  01 1  eipi ration,  the  urgent  dyspnea,  and  the  state  of  collapse 
into  which  the  patient  immediately  falls.  On  listening  over  the 
heart  a  peculiar  churning  sound  can  he  heard.  Death  in  fatal  cases 
usually  occurs  in  a  few  minutes,  and  is  due  to  the  admixture  of 
blood  And  alf  preventing  the  circulation  through  the  capillaries  of 
the  lungs,  and  s>>  causing  distension  and  consequent  inertia  of  the 

I  side  of  the  heart,  'fruttmentt—Tho  finder  should  at  once  he 
placed  over  the  hole  in  the  vein  to  prevent  more  air  entering,  and  ;> 
clamp  or  ligature  applied  as  soon  as  practicable,  Pouring  water 
into  the  wound  has  been  suggested  both  as  a  means  of  preventing 
the  further  entrance  of  air  during  inspiration  and  of  allowing  that 
which  i*  already  in  to  bubble  out  during  expiration.  The  patient 
should  lie  placed  with  his  head  low  to  insure  a  sutueieut  supplv  of 
blood  to  the  brain,  and  for  the  same  purpose  the  arteries  of  the 
extremities  should  he  compressed,  whilst  injections  of  ether  or 
brandy    should    be   given    subcutaneously    to    stimulate   the   heart, 

Bcial  respiration  should  not  be  performed  till  the  vein  is  secured, 

lest  more  air  he  sucked  in.      If  fainting  continues  saline  fluid  should 

be  infused  and  artificial  respiration  with  oxygen  inhalations  kept  up. 

To  guaid  against  entrance  of  air  when  operating,  veins  should  be 

clamped  before  division f  and  in  removing  a  tumour  traction  should 

be  made  at  the  moment  the  vein  is  severed. 


[NJUKY    OF    LYMPHATICS. 

The    aim  between    lymphatic    vessels   is   so   free   that   no 

t rou Vile  arises  from  their  division*  except  where  the  main  trunks  of 
the  limb  meet  in  the  axilla  or  groin,  and  except  when  the  thoracic 
If  is  injured  as  in  the  neck  on  the  left  side. 
The  thoracic  duct  opens  into  the  junction  of  the  left  internal  jugular 
and  subclavian  veins  by  a  sort  of  delta,  heme  it  is  the  exception  for 
nil  these  nutlets  to  be  included  in  a  ligature,  and  if  a  chyle  fistula 
forms,  it  khi tan eoualy  to  close.    The  thoracic  duet  has  been 

ruptured  along  with  fracture  of  the  spine  \  the  patient  died  in  a  few 
vsith   the  right  pleura  full  of  chyle.      It  has  been  injured  by 
a  bullet,  by  a  stab  in  the  root  of  the  neck,  and  by  operations  such 
ai  ligature  of  the  subclavian  artery,  or  removal  of  glands.     Chyle 
pea,  but  on  account  of  the  number  of  outlets,  also  the  com  muni  ca- 
tions with  the  vena  azygos  and  the  right  thorn,  sic   hat,  the  rent  may 
pec  ted  to  heal.    Meanwhile  the  external  wound  should  be  plugged 
with  game, 

Mary  lymphatic*  ;ore  most  commonly  injured  in  the  extensive 
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removal  of  the  axillary  glands  for  mammary  cancer  ;  the  result  of  the 

lymphatic-  obstruction  is  chronic  (edema  of  the  limb  or  elephant  - 

In  tlie  groin  the  same  result    has   followed  the  excision  of  lymphatic 

glands.     The  limb  beoomea  much  enlarged  by  solid  (edema,  which 
in     be  scarcely    pitted   by   pfOBBUfl  ;  the  skin   becomes  rtlgOte,  ami 
rcsksfci  may  form  and  leak  lymph,  cmfling  au  eczema. 

Trvrttmtnt* — Klcvation  and  elastic  bandaging  in  the  early  stage. 
If  the  ecdema  is  very  marked,  the  limb  is  fomented  with  water  as  hot 
as  can  he  borne,  and  then  massaged. 

INJURIES  OF  NE1!\ 

Wounds  of  nerves, — -A  nerve  may  be  completely  or  partially 
divided,  and  the  wound  may  be  of  an  indued,  lacerated,  contused,  or 
punctured  character. 

f'tthofoffy. — -After  loniplcte  division  of  a  nerve  the  divided  end> 
slightly  ret  nut,  and  the  portion  of  nerve  below  the  injury  degenerates 
slowly,  and  at  least  to  a  large  extent  throughout  its  whole  length 
(Wallerian  degeneration).  If  it  unites  natural Iv,  or  is  united  by 
IBTgiOft]  measures,  regeneration  slowly  occurs.  As  to  the  repair  of 
nerves,  there  is  at  present  a  difference  of  opinion  which  governs  the 
description  of  the  appearance  found.  We  here  follow  that  given  by 
Mr.  Bowlby,  recently  confirmed  by  Mr+  liallance  and  Dr.  Purves 
Stewart.  The  alternative  theory  lias  been  generally  supported  by 
embryologists  and  physiologists. 

The  proximal  rtul. — If  the  divided  nerve  remains  for  *  time  mi 
united,  the  \  tort  ion  of  the  nerve  immediately  above  the  division 
is  converted  into  I  buiboUB  swelling,  or  nerve-end  bulb.  It  ifl 
very  tender  to  the  touch,  and  when  cut  out  and  examined  micro- 
scopically is  found  to  be  composed  of  connective  tissue  with  numerous 
young  medullated  nerve  fibres  coiled  up  amongst  the  fibrous  ti 
In  tracing  the  origin  of  these  new  fibres,  it  is  seen  that  by  the 
proliferation  of  nerve  corpuscles  and  of  connective- tissue  cells  of  the 
endoneurium  (Fig,  108, 1),  1,  2),  the  nuclei  of  which  show  karyokinesifl, 
numbers  of  young  cells  are  formed.  Soma  of  these  oellfl  bdOOttkA 
neuroblasts,  and  bv  elongating  become  spindle  shaped,  and  so  fuse 
with  one  another  into  new  ax  is.  cylinders,  whilst  others  are  applied 
to  the  axis-cylinders,  and  develop  the  nerve  sheaths  and  corpuscle*, 
Othej  oeH*  become  fibroblasts,  and  develop  the  fibrous  tissue  of 
which  the  end  bulb  is  composed.  The  view  hitherto  favoured  by 
embryologists  and  physiologists  is  (Kg;  108,  C,  I,  2)  that  these  new 
axis  cylinders  have  grown  out  from  the  cut  end,  but,  meeting  with 
obstruction,  coil  up,  awaiting  1  favourable  opportunity,  such  as 
approximation  or  the  insertion  of  a  graft,  a  leash  of  animal  suture 
material,  uVified  chick cu-lione,  to  grow  across  the  gap  made 

by  the  injury  into  the  dist  tit. 

The  dutoti  lyiiwrt. — I  ^generation  occurs  (Fig.  108,  R,  2  and  3) 
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beyoftd  the  line  of  division,  the  myelin  of  the  medullary  sheath  breaks 

3  1  lii-,  beooffloefl  marked  alter  the  fourth  day,  when  the  medullary 

sheath  is  changed  into  ft  immlier  of  fat  globules,  which  sure  slowly 

removed  by  >  proms  of  phagocytosis.     Later  on  the  axis-cylinder 


fa).  1  OS,  -  -  Nerve  division  and  regeneration.  Diagram  in  aid  of  the  description  in  the 
text.  1 .  Nerve  above  the  level  of  division*  2.  Nerve  just  Mow  the  level  of 
division,  3*  Nerve  some  distance  below  the  Jewel  of  division ,  A.  Nerve  undivided. 
It.  Nerve  divided  and  degenerating.  C.  Nerve  after  division  regenerating  by 
outgrowth  from  the  proxiraitl  end.  D.  Nerve  after  division;  regeneration 
peripheral  Mgtnent  a.  Neurilemma;  ht  Medullary  ahenth,  and  <\  Axis  cylinder 
I- -minting  into  fat  globule* :  tl.  Connective  tisane  and  cell*  of  endoneuritim, 
%nt\  4.  Nerve  corpuscles  showing  karyukinesiB  and  proliferating  to  produce  small 
round  ^ella. 

ues  lieaded  and  slowly  disappears,  as  well  aa  the  neurilemma, 
Within  six  hours  of  the  injury  there  commences  an  inflammation 
about  the  region  of  the  injury,  an  emigration  of  leucocytes  and 
exudation  uf  ftuid,  but  this  in  an  aseptic  wound  is  of  only  transitory 
duration,  although  where  suppuration  occurs  it  may  further  destroy 
the  out  ends  of  the  nerve. 

Regeneration  is  carried  out  by  the  fixed  oefls,  the  nerve  oorpflsoles 
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Bind  the  connective-tissue  cells  of  the  eiidoueurium.  About  three  days 
after  the  division  (Fig*  108,  B,  2,  3)  neurilemma  corpuscles  and  the 
connect  ive-t issue  cells  show  active  karyokinesis.  The  rapid  division 
of  these  cells  produces  a  Dumber  of  small  round  rolls,  which 
invade    and     5.;  rhe    degenerating    nerve     fibres.       By     their 

phagocytic  property)  they  invest  myelin  globules  and  also  inflane 
inah ivy  leucocytes.  Some  of  these  newly-formed  colls  become 
ne <n>> I  -lasts,  others  fibroblasts.  Not  all  the  fibres  in  the  distal  segment 
die  at  once,  even  although  it  remains  completely  separated  from 
the  proximal  end  ;  some  fibres  persist  for  a  long  while,  hut  if  there 
is  no  union  of  the  ends  ultimately,  say  two  years  after  division, 
all   fibres  completely  disappear,  leaving  a  connci  ie   strand, 

Bui  in  the  distal  segment,  although  still  ununited,  a  regeneration 
ti»  a  certain  dogree  bakes  place.  Some  three  weeks  after  division 
(see  Rg,  lUN,  l>,  2,  3),  neuroblasts,  derived  as  above  mentioned, 
are  found  to  be  becoming  spindle  shaped,  and  to  be  arranging  tliem- 
selves  Olid  'Hi,  th<jn    by    fusion    to    be    ti MTiid'oriiicd    into   young 

cylinder  fibres,  whilst  other  neuroblasts  are  wrapped  round  the 
new  a\i*  cylinders  tn  Hum  the  medullars  sheath,  neurilemma  and 
nerve  oorpu&olee*     Men  nerves  thus  Formed  aw  found  fairly  com 

plete  after  five  months,  in»l  especially  close  to  the  OUt  end,  bill 
are  rather  more  marked  in  the  distal  segment  some  distance  away 
from  its  cut  em  I.  The  distal  out  oud  develops  a  small  bulb,  not 
differing  in  structure  from  that  on  the  proximal  cut  end-  If  the 
ends  continue  ununited,  these  young  fibres  for  the  most  part  remain 
incomplete,  the  axis  cylinders  are  beaded,  the  in  vol  i  nation  incom- 
plete, and  gradually  they  disappear  again. 

The  partial  regeneration  in  the  nn united  distal  end  may  be 
in  anticipation  of  re  union,  and  affords  an  explanation 
Of  the  rapid  recovery  of  function  following  suture  of  nerves, 
much  more  rapid  than  could  occur  if  the  axis  cylinder  fibre*  had 
to  grow  down  (Fig,  108,  <',  %  3)  from  the  proximal  end.  The  develop 
merit  of  new  nerve  fibre*  in  the  distal   end    before  re-union  su- 

theory  that  a  nerve  consists  of  partially  independent  segments, 
the  nutrition  of  each  internode  being  largely  controlled  by  the 
nerve  corpuscles  or  nucleus  of  the  neurilemma,  which  ran  undergo 
rapid  division  and  produce  neuroblasts  A  negative  point  in  favour 
of  this  theory  is  the  absence  of  regeneration  in  the  spinal 
where  the  fibres  have  DO  neurilemma  and  nucleus. 

Those  who  hold  to  the  central  origin  of  all  nerve  fibres  have 
••'led  the  fibres  found  in  the  ununited  distal  segment  as  imn 
degenerated  or  only  partly  degenerated  fibres,  and  the  rapid  recovery 
of  sensation  after  re- union  as  due  to  nerve  anastomosis,  while  the 
full  recovery  of  motor  power  is  delayed  until  (Fig.  108,  C,  L',  3) 
axis  cylinder  fibres  have  grown  down  again  from  the  proximal  end 
and  have  secreted  a  medullary  sheath,  or  have  joined  up  to  old 
undcjjencratcd  fibres  as  electric  wires  are  joined. 


TNJ TRIES   OF   NERVES.  283 

The  foregoing  statements  mast  be  regarded  as  provisonal ;  f 
which  now  seen)  to  support  the  central  theory  op,  «>n  the  other  hand, 
nt  1 1   theory,  will  doubtless,  with  further  observations,  fall 
into  Una  with  one  another 

When  a  nerve  is  only  partially  out  across,  the  divided  portions 
Daay  unite  in  the  way  above  described,  or  they  may  become 
in\"Ud  in  the  sear  resulting  on  the  healing  of  the  soft  tissues, 
and  then  prove  S  source  of  much  irritation  to  the  rest  of  the 
nerve. 

Thr  effects  ti/ifin  rues.  —  ( 1 )  Paralysis  of  motion  and  sensa- 

tion of  the  parts  supplied  hy  the  nerve*  <_)  Subsequent  wasting, 
utrophy,  and  fatty  degeneration  of  the  paralysed  muscles,  ($)  Cer- 
tain trophic  changes  in  thr  tissues  whose  nutrition  is  preftided  ovei 
by  the  injured  nerve,  such  as  a  glared,  smooth,  cold,  and  bluish- 
red  condition  of  the  skin,  falling  oft'  of  the  hair,  cracking  and 
deformity  of  the  nail  a,  local  ulcerations  and  gangrene  of  the  lingers, 
<  I  >  V  marked  diminution  of  the  temperature  of  the  part, 
which   in  iv  be  preceded  for  a  few  even  a  few  weeks  by  a 

slight  increase  of  two  or  three  degress.     (5)    Yfleetion*  of  the  joints 
resembling  rheumatism,  and  apt  to  terminate  in  more  or  less  com 
ankylosis,  uding  neuritis,   which    is   attended    with 

aererc  [fain  in  the  cicatrix,  pain  shooting  up  the  nerve,  and  pain  in 
the  area  of  its  distribution;  and  (7)  Very  rarely,  changes  in  the 
nerve  centres  of  a  functional  or  of  an  organic  nature. 

rat, — The  immediate  symptoms  are  loss  of  function  in  the  parts 
supplied  hy  the  nerve,  viz.,  muscular  paralysis,  local  amesthesia,  or 

of  special  sense,  according  as  a  motor,  sensory,  or  nerve  of  sp 
sense   is    injured.      In  t ho   ease   of  a  mixed  nerve  both  motion   and 
'Hon     will     In'    1'i-t  ;    bill    sensation    in    some  instances  may    be 
bored   in   a   few  days    through    anastomosing  branches 

hi the*    nerves*     The   remoter   symptoms   arc  wasting  of    the 

muscles,  and  the  trophic  changes  of  the  skin,  nails,  etc.,  already 
alluded  to,  and  sometimes  pain  in  the  cicatrix,  and  in  tin.-  course  of 
the  nerve  and  its  peripheral  distribution.  The  muscles  exhibit  to 
electrical  tests  the  war-turn  niti*wf  /*(?.,  they  do  not  respond 

tii  t  lie  Farad  id  current,  Uit  contract  on  the  application  of  a  con- 
tinuous current  of  less  strength  than  that  necessary  to  cause  the 
contraction  of  normal  muscles  ;  the  contraction  elicited,  moreover, 
is  slow,  long,  and  tetanic  :  and  the  sequence  of  polar  reaction  is 
altered  (ACC>CCC.  instead  of  CCC*>ACC^  Their  response, 
however,  to  the  continuous  current  becomes  less  and  less  till  they 
Anally  cease  to  contract  at  all.  As  a  consequence  of  the  degeuem- 
ti.iti  of  the  affected  muscles  their  opponents  undergo  shortening, 
producing  various  deformities,  as  for  example  the  hammer 
ra  (main  m  ffriffe)  seen  after  division  of  the  ulnar  nerve,  and  the 
molting  paralysis  of  the  interossei  (Fig.  101*,  *')♦ 

The  tirtatvunt  varies  according  as  the  wound  of  the  nerve  is  recent 
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or  of  long  standing,  In  the  former  case  the  nerve  should  be  sought 
in  the  wound,  the  divided  ends  sutured,  tin.'  limb  placed  at  rest  on 
&  splint  in  such  a  position  that  the  united  ends  are  not  subjected  to 
tension,  and  every  effort  subsequently  made  to  obtain  healing  of  the 
wound  of  the  soft  parts  by  the  first  intention,  If  the  divided  etuis 
of  the  nerve  are  lacerated  or  contused,  the  injured  portions  should 
be  cleanly  cut  away  before  applying  the  sutures.  If  the  nerve  is 
only  partially  divided  the  divided  parts  should  be  sutured.  The 
sutures,  consisting  of  fine  China  silk,  should  be  passed  with  a  small 
Gitrved  needle  through  the  sheath  of  the  nerve  in  four  or  five  places. 
One  of  the  Miiinvs  i«  generally  passed  completely  through  the  nerve* 
a  quarter  of  an  inch  from  the  divided  ends,  to  ensure  a  better  hold, 
hi  every  recent  wound  it  should  be  M  much  a  matter  of  routine  to 
suture  large  nerves,  if  divided,  us  it  is  to  tie  wounded  arteries.  If 
the  nerve  docs  not  unite,  an  attempt  may  be  made  to  procure  union 
after  the  wound  has  healed,  as  may  also  be  done  in  long-standing 
oaaea  of  nonunion,  though  many  months  or  even  a  year  or  two  may 
have  elapsed.  An  incision  over  the  ununited  ends  should  he  made 
parallel  to  the  nerve,  the  bulbous  upper  end  of  which  can  generally 
be  felt  through  the  snft  tissues.  The  ends,  which  may  have  retracted 
so  as  to  be  as  much  as  au  inch  Off  more  apart,  should  be  sought,  the 
bulbous  end  shaved  away  little  by  little  with  a  sharp  seal  pel  till 
plenty  of  nerve  fibres  are  ween  on  the  surface  of  the  section,  the  lower 
rod  afao  refreshed,  and  the  two  united  in  the  manner  described 
a!n>ve,  tin  proximal  end  being  if  necessary  stretched  a  little. 
Where  the  ends  are  embedded  in  much  cicatricial  tissue  they  should 
be  freed  bj  careful  dissection,  and  when  much  separated  stretched  so 
as  to  bring  them  into  apposition.  If  the  nerve  is  only  partially 
divide*!,  and  the  divided  i>orttoiis  are  bound  down  by  cicatricial 
tissue,  the  injured  segment  of  nerve,  in  its  entire  thickness,  should 
be  rut  away  before  applying  the  sutures.  In  some  instances  Sanaa 
tion  may  return  within  twenty-four  hours  of  suture:  but  it  may  lie 
more  than  a  year  in  long-standing  cases  before  the  function  of  the 
nerve  is  restored,  and  then  not  completely  as  regards  hue  movements. 
In  the  meanwhile  the  nutrition  of  the  parta  supplied  by  it  should  be 
prmiioted  by  warmth,  and  the  muscles  prevented  as  much  as  possible 
from  degenerating  by  galvanism,  massage,  friction,  and  passive 
movements.  The  jwiralysed  muscles  should  also  be  kept  relaxed 
lest  they  become  overstretched,  anil  the  antagonist  ie  muacln  in 
cioaaaguence  ihortaned  and  contracted. 

Tit}iixf>f<iitt<tiii,n  />/  urrvrii  or  ntrvr fjr*tftiiuj.  The  operation  of 
nerve-grafting  has  now  become  a  recognised  surgical  procedure. 
An  attempt  to  restore  the  function  of  a  nerve  in  this  way  may  be 
made  where  the  proximal  and  the  distal  euds  cannot  be  brought  into 
apposition,  as,  for  instance,  after  a  portion  of  nerve  baa  been  destroyed 
in  a  compound  fracture,  or  after  a  portion  of  nerve,  damaged  by  the 
contraction  of  cicatricial  tissue,  by  the  formation  of  callus,  or  by  the 
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rtfa  of  i  tumour  in  its  substance,  has  beeo  removed     The  graft 

oe  taken  from,  a  freshly -amputated  limhur  from  a  recently  k i II lt«  1 
animalj  or  mi  anastomosis  may  be  rawli'  between  nerves,  the  distal 
end  being  inserted  into  a  slit  made  in  another  nerve  trunk*  This 
usually  gives  belter  results  than  the  operation  of  splitting  the  Eli 
and  turning  the  flaps  into  the  gap.  The  conditions  for  success  are  : — 
Ureal-  care  in  dissecting  out  and  handling  the  nerve,  the  avoidance 
of  all  tcnskju,  strict  asepsis,  and  immediate  union  of  the  wound  of 
the  soft  parts. 

Subcutaneous  rupture  of  a  nerve  is  rare,  but  Is  oecasi< mally 
ijjrt  with  as  the  result  of  a  severe  twist  or  wrench.  W'alshaui  has 
seen  it  three  times  in  the  peroneal  nerve  where  it  winds  round  the 
head  of  the  fibula.  It  is  attended  with  severe  pain  at  the  time  of 
injury,  perhaps  also  referred  to  the  periphery  of  the  nerve*  the  gradual 
formation  of  a  bulbous  a  veiling  on  the  nerve  immediately  above  the 
rupture,  and  paralysis  of  motion  and  sensation  in  the  parts  supplied 
by  the  nerve.  The  same  effects  follow  as  in  division  of  a  nerve  in  an 
open  woujhL     The  treatment  is  also  similar. 

In  the  evulsion  of  a  bmb  the  nerves  may  be  torn  away  from  their 
roots,  as  in  the  instance  of  a  boy  in  St  Bartholomew's  Hospital, 
whose  leg  was  torn  off  above  the  knee,  bringing  with  it  the  whole 
sciatii    nerve  as  far  as  its  origin  from  the  spinal  cord. 

Compression  of  a  nerve  occasions  numbness  and  tingling,  and, 
if  severe  and  prolonged,  partial  or  complete  paralysis  of  the  parts 
supplied  b\  it,  and  the  series  of  changes  described  in  the  last  section. 
As  examples  may  be  mentioned  crutch -palsy,  due  to  the  pressure  of 
a  crutch  upon  the  large  nerves  in  the  axilla  ;  the  dropped  wrist,  from 
the  involvement  of  the  musculo-spiral  nerve  In  the  callus  in  fracture 
uf  the  humerus ;  the  tingling,  numbness,  and  partial  paralysis  some- 
-  following  dislocation*  of  the  shoulder,  fn»m  the  pressure  of  the 
head  of  the  displaced  bone  on  the  brachial  plexus  ;  the  pain  caused 
by  the  pressure  of  a  tumour  on  a  nerve ;  the  **  pins  and  needles"  felt 
in  the  feet  after  sitting  on  the  edge  of  a  chair,  from  compression 
of  the  sciatic  nerve,  etc.  The  trtatmtnt  consists  in  releasing,  if 
practicable,  the  nerve  from  the  compressing  agent.  If  a  wound  of 
the  soft  tissues  is  necessary  to  accomplish  this  object,  healing  without 
suppuration  should  be  obtained,  if  possible,  as  otherwise  the  nerve 
may  become  again  compressed  by  the  resulting  scar  tissue, 

Contusions  of  nerves. — A  familiar  example  of  this  injury  is  a 
blow  on  the  ulnar  nerve  as  it  lies  behind  the  internal  condyle     There 
<  use  pain  at  the  spot  struck,  and  shooting  pains  and  il  pins  and 
needles  n  in  the  parts  supplied  by  the  nerve.      These  symptoms  pass 
off  shortiy,  but  occasionally  they  may  be  more  severe  and  last  for 
nd  weeks,  in  which  case  there  in  probably  some  effusion  of  blood  in 
the  nerve.    In  rare  instances  ascending  neuritis,  persistent  neuralgia, 
POD  paralysis,  and  changes  similar  to  those  observed  after  com- 
plete division  of  a  nerve,  may  follow. 
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Foreign  bodies  in  nerves, — A  portion  of  a  needle  broken  off  in 
a  nerve,  the  lodgment  of  small  shot  from  a  ltuii  accident,  etc.,  ma\ 
give  rise  to  inflammation  oF  the  nerve,  persistent  irritation  and  pain 
at  the  injured  spot,  Spasm  in  the  muscles,  and  pain  or  tingling  in  the 
potts  supplied  by  the  nerve.  Snob  accidents  have  ooGasionallj  been 
followed  by  epileptiform  convulsions*  Much  the  same  result  seems  to 
arise  when  the  nerve  hay  been  split  by  a  stab,  bullet,  etc,  without 
the  foreign  body  actually  lodging  in  it.  The Irani )mn&  is  bo  mi  down 
upon  and  remove  tlie  foreign  body. 

Injuries  to  special  nerves*—  The  mu*vuh-*}><nii  nervt  (Fig. 
109,  A). — This  nerve  arises  from  the  posterior  ooid  made  op  of  all 
the  nerve  roots  forming  the  brachial  plexus,  and  supplies  the  triceps* 
all  the  extensor  muscles  of  the  forearm,  both  the  supinators,  and  the 
skin  on  the  radial  side  of  the  back  of  the  hand,  the  back  of  the  thumb, 
index  and  middle  finger.  Hence  after  division  there  is  loss  of  power 
of  extension  of  the  elbow,  whilst  flexion  is  uncertain  from  the  absence 
ol  antagonism.  The  supinator  lougus  places  the  foreanu  between 
pronation  and  supination  and  theo  flexes  the  elbow.  ThlH  muscle 
being  paralysed  the  biceps  flexes  the  elbow  in  supination.  The 
paralysis  of  the  extensors  of  the  forearm  causes  wrist  drop  and  loss 
of  power  of  extending  the  first  phalanges  and  the  thumb.  Supination 
is  lost,  so  that  when  an  object  is  grasped  firmly  the  forearm  is  pronated. 
The  electrical  mictions  and  the  loss  of  skin  sensation  should  La* 
marked  out.  The  museulo-spiral  mi  The  inner  side  of  the  humertu 
is  liable  to  be  pressed  <m  by  ■  crutch  (ornte&jpgliy),  the  nerve  fibres 
to  the  triceps  generally  escaping  because  they  arise  higher  up;  whilst 
in  the  nmsculo-spiral  groove  it  is  liable  to  be  torn  in  fracture  of  the 
humerus  or  caught  in  the  rallus.  It  suffers  here  also  from  ptf 
in  B^eepingj  especially  whet)  the  patient  is  placed  under  an  anaesthetic 
on  a  hard  table,  <»r  in  the  ease  of  a  drunken  man  who  sleeps  on  the 

ground  with  his  um  beneath  him;   it  may  be ipressed,  too,  by 

tight  binding  of  the  sim,  It  may  be  also  paralysed  during  cvef 
action  of  the  triceps,  in  dislocation  of  tlie  Booulder,  and  has  been 
injured  during  the  injection  of  other  subcutuneouslv  behind  the  Arm, 
Sometimes  the  nerve  to  the  supinator  longus  escapes  owing  to  a 
high  origin. 

The  paralysis  usually  lasts  for  some  time,  bat  is  generally  followed 
by  recovery,  which  is  usually  complete  after  some  months. 

The    arm  should  meanwhile    be    kept   at    rest    and  extension    of 

the  elboi  avoided,  so  that  there  shall  be  no  tension  on  the  nerve 
as  it  winds  round  the  humerus,  and  the  wrist  requires  support.  If 
cangfal    bj   oalhu  and  fibrous  tissue  in  the  groove,   the  nerve  may 

be  (lit   down  UpOO  Slid   freed, 

ih<  median  iwrtw  (Fig.  Mi9,  B). — The  motor  fibres  of  this  n 
ffOtn  ill  1  be  roots  of  the  brachial  plexus,  and  supply  the  pronators 
and  Bason  of  the  forearm  except  the  flexor  carpi  tiluuris  and  the  ulnar 
half  off  the  flexor  profundus,  also  the  abductor,  opponens,  aud  outer 
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head  of  the  short  flexor  of  the  thumb  and  the  two  radial  lumbricales. 
The  sensory  fibres  supply  sensation  to  the  palm  and  digits  except 
the  little  finger  and  the  ulnar  side  of  the  ring  ;  also  the  corresponding 
dorsal  surface  of  the  ungual  phalanges. 

The  nerve  is  injured  by  wounds,  fractures  of  the  forearm,  also  in 
the  arm  by  pressure  against  the  humerus  and  in  unskilful  venesection. 
Then  pronation  is  only  possible 
midway  by  the  supinator  lon- 
gus;  the  wrist  when  flexed  has 
a  strong  tendency  to  the  ulnar 
side.  The  thumb  is  in  exten- 
sion and  adduction  like  the 
thumb  of  an  ape,  and  cannot 
be  opposed  to  the  tips  of  the 
fingers.  The  second  phalanx 
cannot  t>e  flexed  on  the  first, 
nor  the  third  on  the  second, 
except  in  *the  third  and  fourth 
fingers  by  means  of  the  ulnar 
half  of  the  flexor  profundus. 
The  interossei  can  flex  the  first 
phalanx  and  extend  the  last 
two,  which  they  do  enough  to 
cause  subluxation.  The  wast- 
ing of  the  thenar  eminence  is 
marked.  If  the  damage  is  at 
the  wrist,  flexion  of  the  wrist 
and  distal  phalanges  persists. 
Anaesthesia  aud  trophic  changes 
follow. 

Thr  ultuir  new?  (Fig.  1 01),  (') 
comes  from  the  last  cervical  and 
first  dorsal  nerve  roots  and  sup- 
plies the  flexor  carpi  uluaris, 
the  ulnar  half  of  the  flexor  pro- 
fundus, the  muscles  of  the  little 
finger,  the  interossei,  the  two 
ulnar  lumbricales,  the  adductor 
and  inner  head  of  the  short 
flexor  of  the  thumb.  Its  sensory  area  is  the  ulnar  side  of  the  ring 
and  little  finger  on  the  palmar,  usually  the  ulnar  side  of  the  middle 
ring  and  little  finger  on  the  dorsal  aspect.  It  is  injured  in  dis- 
locations of  the  shoulder  or  elbow,  also  in  sleeping,  or  in  operations 
on  the  breast  where  the  arm  is  placed  behind  the  head  ;  in  wounds, 
or  disease  about  the  elbow-joint,  fractures  of  the  forearm,  wounds 
at  the  wrist.  Pressure  from  leaning  on  the  elbow,  and  also  long 
continued  flexion  are  causes  of  traumatic  neuritis.      In  flexion  the 


Fig.  101*. — Hand  after  nerve  division. 
A.  After  division  of  musculo  -  spiral 
nerve.  B.  After  division  of  median 
nerve.  C.  After  division  of  ulnar  nerve. 
( (lowers.) 
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baud  deviates  to  the  radial  tide,  adduction  of  the  thumb  and 
movements  of  the  little  hnger  are  lost,  the  fingers  cannot  be  flexed  at 
the  first  nor  extended  at  the  other  joint*,  and  the  opponents  of  the 
paraljied  interossei  produce  the  claw  hand  by  over-ex  tension  of  the  first 
phalanges  and  flexion  of  the  others,  The  hypotheuar  eminence  wastes. 

The  ulnar  and  median  nerves  are  frequently  divided  simultaneously 
at  the  wrist,  as  by  falling  through  a  glass  window  (see  Out  wrirt), 
After  union  there  is  restoration  of  all  coarser  movements,  but  the 
finest  movements  are  never  recovered  completely.  Suture  should 
always  be  attempted,  however  late,  by  dissecting  up  the  ends, 
stretching  them  a  little,  Hexing  the  wrist,  grafting  or  joining  by 
strands,  or  anastomosing  the  distal  end  of  one  nerve  into  another. 

Tkf  seiutic  n*rve  ttiul  its  branches,  the  tS&trnaf  tt-mf  tntrrnal  jw/dtttati 
may  be  injured  by  wrenches,  especially  the  external  popliteal  as  it 
winds  round  the  head  of  the  fibula,  dragging  of  the  foot  it)  the  stirrup, 
gunshot  wounds,  bullet,  shell,  or  small  shot  wounds,  the  last  when 
fired  point  blank  ;  stabs  and  cuts,  as  by  a  scythe;  injuries  at  opera- 
tions, as  in  tenotomy  of  the  hamstrings,  or  in  Macewcn's  osteotomy  ; 
and  fractures,  especially  of  the  fibula* 

In  paralysis  nf  the  sciatir  nervt  below  the  origin  of  the  branches 
to  the  hamstrings,  the  leg  is  extended  on  the  thigh  with  a  jerk  by 
the  quadriceps,  and  the  thigh  flexed  on  the  trunk  by  the  psoas  and 
iliacus,  so  that  the  man  swings  his  leg  forwards,  The  toes  touch  the 
ground,  then  the  heel,  and  then  the  knee  is  flexed  by  the  hamstrings. 
The  muscles  IjcIow  the  knee  waste,  and  there  is  a  complete  loss  of 
sensation  in  the  leg  except  on  the  inner  and  to  some  extent  on  the 
posterior  and  external  aspect  which  receives  its  nerve  supply  from 
the  long  saphenous,  small  sciatic,  and  short  saphenous  nerves.  There 
is  also  loss  of  sensation  of  the  foot,  except  along  the  inner  side  which 
is  supplied  by  the  long  saphenous,  and  the  outer  side  which  is  supplied 
by  the  short  saphenous, 

Paral$*i&  of  the  tgfentoj  popbtieol  of  p$eo$h  bJ  pioti  causei  wasting 
of  the  extensors  and  peronei,  with  loss  of  sensation  over  the  dorsum 
of  the  foot  and  outer  part  of  the  leg.  There  is  foot-drop,  inability 
to  bend  the  foot  and  first  phalanges  upwards,  so  that  the  foot  is  not 
mised  in  miking*  Talipes  equinus  results  with  flexion  towards  the 
sole  of  the  first  pfaalangfli  owing  to  the  unopposed  action  of  the 
interossei.  Severe  pain  and  herpes  have  been  act  up  by  the 
irritation  of  fragment!  of  the  fibula. 

Paralysis  of  the  internal  popUtmi  is  shown  by  the  wasting  of  the 
calf  and  the  loss  of  sensation  in  the  sole  and  over  a  little  of  the  back 
of  the  leg.  The  heel  cannot  be  raised  so  as  to  stand  on  tiptoe,  but 
the  foot  Upscs  into  the  position  of  talipes  calcaneus  with  a  tendency 
to  flexion  of  the  middle  aud  distal  phalanges  and  extension  of  the 
first  phalanges,  owing  to  paralysis  of  the  interossei.  Its  highest 
branch,  viz.,  that  to  the  popliteus,  being  involved,  there  is  a  loss  of 
rotation  inwards  of  the  leg  when  the  knee  is  flexed. 
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Other  cranial  and  spinal  nerves,  also  the  sympathetic  in  the  neck, 
may  be  ruptured  or  divided  by  a  bullet,  and  a  loss  of  function 
result. 

The  cei*vical  sympathetic  nerve. — The  complete  division  of  the 
sympathetic  nerve  trunk  in  the  neck  is  indicated  on  the  side  of  the 
lesion  by  a  smaller  pupil  which  does  not  dilate  when  shaded,  but  it 
becomes  smaller  to  light  and  on  convergence ;  the  cilio-spinal  reflex 
by  stroking  under  the  jaw  is  lost,  the  palpebral  fissure  is  diminished 
and  the  eye  sunken ;  there  is  loss  of  sweating  on  that  side  of  the 
face  and  neck.     Irritation  of  the  nerve  has  the  reverse  indications. 


w. 
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SECTION    IV. 

Disease  of  Special  Tissues. 

DISEASES   OF    BONES    AND   JOINTS, 

The  diseases  of  bones  and  joints  will  be  considered  under  the 
heads  of:  L  General  pathology  and  noninflammatory  diseases  of 
the  osseous  system.  II.  Inflammation  of  bones  and  joints ;  and 
1IL  T amours  or  now  growths. 

I. — General  pathology  and  n  on- inflammatory  diseases  of 
the  osseous  system. 

A. — The  osseous  system  in  relation  to  disease. 

1.  The  bones  and  joints  which  make  up  the  skeleton,  regarded 
from  one  point  of  view,  are  pvmm  agents,  rods  jointed  together 
which  give  rigidity,  protect  viscera  and  act  as  levers  when  pulled 
upon  by  contracting  muscles.  As  such  they  are  by  force  fractured 
and  dislocated  ;  but  also  m  a  result  of  disease  the  bones  may  lose 
their  rigidity  or  become  eaten  away,  or  the  movements  of  the  joints 
diminished  or  altogether  abolished. 

2.  The  histological  structure  of  bones,  including  their  ends  in 
joints,  shows  that  they  are  composed  of  a  vascular  connective  tissue 
infiltrated  by  earthy  salts  ;  hence  in  particular,  the  inflammatory 
changes,  as  well  as  the  growth  of  tumours,  follow  closely  on  the 
lines  of  those  of  the  softer  connective  tissues,  the  differences,  owing 
to  the  presence  of  the  earthy  Baits,  being  more  apparent  than  real. 

3.  The  development  of  bone  from  fcEtal  connective  tissue  being 
disturbed,  the  skeleton  is  affected,  either  widely  or  only  locally.  If 
in  the  direction  of  arrested  development  there  is  dwarfing  or  some 
limited  deformity;  if  there  is  development  to  excess,  gigantism,  or  a 
local  overgrowth  having  typical  characters  and  coming  at  last  to  a 
standstill,  or  a  continuous  atypical  overgrowth  or  tumour  format  ion. 

4.  From  the  physiological  point  of  view  the  skeleton  constitutes 
an  organ  of  no  mean  size,  through  which  a  considerable  amount  of 
blood  is  continuously  circulated.  It  is  obvious  that  this  circulation 
must  be  attended  by  important  interchanges  between  the  blood 
and  the  s<»ft  parts  of  bone.  A  disease  causing  general  disturbai 
metabolism,  rickets,  affects  the  phosphate  of  lime  salts,  which  arc 
cither  iusufticiently  deposited  from  the  blood  or  excessively  reabsorbed. 
The  peculiar  connective  tissue  forming  the  bone  marrow,  filling  the 
cancellous  spaces  and  the  medullary  cavity,  and  normally  conned  cd 
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with  the  formation  of  red  and  white  blood  corpuscles,  exhibits  under 
diseased  ooaditione  Itfl  conneotion  with  other  Ivmphadenoid  tissues 
along  with  alterations  in  the  red  and  white  corpuscles. 

0.  Bfoeam  commencing  in  other  pwrU  extendi  to  hones  and  joints, 
and  this  may  be  local,  or  general.  Of  the  general  diseases  some  may 
he  considered  as  producing  degeneration  by  the  effects  of  toxic 
product*  ( XHrt inuously  circulating,  &g,9  gout;  others  as  producing 
in flarm nation  throiij  iisms  carried  by  the  blood  and  arrested  in 

the  osseous  system* 

6,  Dim***  commenting  in  hones  or  joints  extends  to  other  parts, 
locally  or  through  the  circulation,  e.g.,  septic  inflammation,  tumours, 

B  • — Pathologic  al  p  ro  c  esses . 

i,  Tki  oetta  of  hone. — The  osteogen* ft*  cells  of  l>oue  appear  to  be 
derived  frona  that  part  of  the  mesoderm  which  is  closely  connected 
with  the  eptderm,  and  this  may  explain  why  it  is  that  abnormalities 
of  the  skeleton  are  met  with  co-existing  with  those  of  the  central 
in  i  \  uu v  system  and  of  the  skin.  Instances  of  this  concurrence  are  : 
alienee | >] i .ily  and  m ephalv,  spina  bifida,  hydrocephalus,  mieroeephalus, 
and  other  forms  of  congenital  idiocy ;  also  con  gen  italskiu  abnormalities, 
elephantiasis,  mikromelia,  hydramnios, — all  of  which  are  met  with 
a  it.h  deficiencies  in  the  skeleton.  Also  in  the  decline  of  life,  when 
the  Mitral  nervous  system  is  afieeted,  e.g.,  by  insanity  or  locomotor 
ataxia,  excessive  fragility  of  hone  accompanies  the  termer,  and  Kpeeinl 
changes  in  the  joints  the  latter.  The  osteoclastic  cells  of  the  boae 
marrow  appear,  on  the  other  hand,  to  be  derived  frotn  the  portion  of 
the  mesoderm  RKKt  nearly  connected  with  the  hypoderm,  the  bone 
marrow  being  developed  in  connection  with  the  blood- vessels  which 
poflfa  thfidr  way  into  the  previously  solid  cartilage  of  the  early 
skeleton.  In  other  words,  they  have  a  similar  origin  to  the  lymph- 
adenoid  tissues,  and  have  powers  of  absorbing  not  only  the  norma  I 
lione  septa,  but  dead  bone  and  also  foreign  bone  inserted  into  the 
medullary  cavity, 

2.  Arterial  circulation  in  tone. — A  full  or  slightly  inc reasetl  arterial 
\y  favours  hone  formation,  a  greatly  increased  vascularity 
'■s  absorption,  A  slight  increase  of  the  blood  supply  is  a  feature 
of  the  growing  ends  of  the  diaphyses,  the  nutrient  artery  being 
directed  to  the  end  of  the  bone  which  grows  fastest,  the  lower  end 
of  the  femur  and  upper  end  of  the  tibia,  the  upper  end  of  the 
humerus  and  the  lower  end  of  the  radius.  The  vascularity  of  these 
ends  inav  be  so  increased  as  to  cause  slight  pain,  "  growing  pains," 
An  injury  which  separates  the  epiphysis  from  the  diaphysis  is 
an ended  hy  extravasation  of  blood,  which  strips  up  the  periosteum. 
The  capillaries  in  these  situations  form  wide  loops  through  which 
the  blood  flows  slowly,  and  it  is  doubtless  this,  along  with  small 
extravasation**  after  slight  injury,  which  determines  the  arrest  and 
development   of  septic   organisms  in   these   situations.     The   rapid 
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growth  in  youths  suffering  from  typhoid  fever,  also  the  new  formation 
of  bone  in  connection  with  chronic  inflammation,  may  bo  explained 
in  the  same  way,  as  due  to  a  slightly  increased  arterial  supply. 

But    absorption    follows    on    Afttttltf  A//vVy.      In    the  eudo- 

chofidrtd  formation  of  bone  in  foetal  life  the  cartilage  disappears  before 
the  b  els,  whieh  penetrate  into  it  from  the  periosteunL     An 

acute  inflammation  of  bone  lasting  only  a  day  or  two,  it  is  well 
known,  causes  rapid  softening  of  bone,  as  is  frequently  seen  by 
surgeons  when  operating.  Even  a  slight  injury  may  lead  to 
bending  or  even  fracture  in  the  vascular  bone  of  a  growing  youth.  If 
a  strain  short  of  breaking  is  put  on  the  curved  rickety  bones  of  a 
child,  sufficient  to  set  up  traumatic  inflammation  and  consequently 
some  absorption,  in  a  week  later  the  same  bone  can  be  bent  or 
even  broken  when  the  same  amount  of  force  is  again  applied. 
Besides  inflammation,  an  excessive  vascularity  occasioned  in  scurvy 
or  by  a  new  growth  causes  the  rapid  absorption  of  bone.  A 
(iit)tinnti(m  in  the  arterial  blood-supply  hinder!  the  formation  of 
periosteal  bone,  whilst  the  cancellous  bone  bordering  the  medullary 
v  continues  to  be  absorbed  by  osteoclasts,  and  the  result  is 
u  eeeentric  atrophy."  This  is  a  regular  senile  change,  but  it  also 
follows  ankylosis  of  a  joint  or  paralysis  ;  for  the  consequence  of 
disuse  of  the  muscles  is  a  diminution  oF  their  blood-supply  and 
of  that  of  the  bone.  With  the  atrophy  of  the  scalp  in  the  aged 
there  occurs  a  diminution  in  the  blood-supply  of  the  pericranium 
and  outer  table  of  the  skull  which  consequently  wastes  and  irregu- 
larities and  symmetrical  depression  at  the  terminations  of  the  temp  ml 
arteries  00  the  parietal  bone  are  the  result.  Fragilitas  ossium  and 
the  senile  forms  of  osteomalacia  also  furnish  evidence  of  a  diminished 
formation  of  periosteal  bone* 

3,  Vt intuit  congestion  is  attended  hy  excessive  hone  formation  in  the 
same  way  that  in  soft  parts  it  causes  con  nee  ti\e-  tissue  thickening. 
The  veins  of  the  bone  are  thinner- walled  and  larger  than  the  arteries  ; 
hence  the  marked  thickening  of  the  inner  table  of  the  skull  in  old 
age,  and  especially  in  connection  with  alcoholism,  and  when  the  brain 
iturtato.  Kor  the  circulation  is  slow,  and  the  effect  of  the  shrinkage 
of  the  brain  is  to  diminish  the  intracranial  tension  and  so  favour 
venous  congestion,  as  does  cupping  of  the  soft  parts.  A  varicose 
ulcer  of  the  leg  is  attended  by  new  formation  of  periosteal  bone, 
whereas  in  a  malignant  ulcer  with  a  free  arterial  blood-supply 
bono  is  rapidly  absorbed,  A  syphilitic  node  when  cut  into  yields 
mKHM  blood,  whilst  in  acute  inflammation,  where  there  is  rapid 
softening,  bright  arterial  blood  escapes  when  the  bone  is  incised* 
The  thickening  of  the  inner  table  of  the  skull  in  old  age  from  venous 
congestion  is  remarkable,  for  other  bones  of  the  face,  jaw,  femora, 
undergo  eccentric  atrophy  and  become  rilled  with  fatty  marrow  as 
iv  mutt  of  a  diminution  of  arterial  blood  supply.  Pulmonary  0 
iirihropathy,  osteitis  deformans,   and    the  excessive  bone-formation 
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round  joints  ending  in  ankylosis,  aftord  instances  of  the  way  in  which 
venou*  congestion  favours  the  format ion  of  bona  in  exo 

I.    t%  tfhi'tir,  &h  th>  xtrth-hn-t  nf  bone  may  be  considered 

under  the  Following  heads: — 

(a)  Disturbance*    of  . — An   inflamed    bone    becomes    t fit4 

seat  of  great  pain,  increased  by  prefigure,  When  operations  were  done 
without  anaesthesia,  the  resection  of  an  inflamed  joint  caused  groat 
pain,  whilst  the  amputation  -saw  cutting  through  non-inflamed  bone 
comparatively  speaking,  painless.  When  iti  Trephining  the  head 
of  the  tibia  an  abscess- cavity  was  approached,  the  patient  expe- 
rienced the  same  kind  of  pain,  or  worse  pain,  than  when  the  exposed 
pulp  of  a  tooth  is  touched. 

(6)  Tr*tti*jin >-ni*ttititi  m  th&  architect  a  rr  of  Utne* — A  study  of  the 
skeleton  of  various  animals  shown  that  the  architecture  <»i"  each  bone 
has  been  modelled,  both  as  regards  its  external  form  and  internal 
construction,  to  correspond  with  the  uses  of  the  particular  bone  and 
of  the  limb  or  part  of  the  skeleton  to  which  it  belongs.  The 
internal  arrangement  of  the  lamella'  of  the  adult  femur,  which  is 
adapted  for  the  erect  posture  and  for  walking  and  running,  may  be 
compared  with  that  obtaining  in  the  infant  or  in  an  anthropoid 
ape.  The  arched  lamelhe  hear  weight*  the  horizontal  and  oblique 
lamella  act  aa  ties  to  the  arches  or  form  continuations  in  the  bone 
of  the  line  of  the  pull  of  muscles,  whilst  the  more  or  less  vertical 
lamella1  serve  as  buttresses.  In  the  bones  of  the  upper  extremity 
the  internal  arrangement  is  controlled  more  especially  by  the 
direction  of  the  poll  of  the  muscles,  and  iu  this  respect  human  hones 
may  be  compared  with  those  of  quadrupeds  in  which  the  fore  limbs, 
like  the  hinder,  have  to  bear  weight.  In  a  fish,  as  may  be  seen 
aally  in  the  vertebra  of  the  larger  bony  fishes,  all  the  skeleton, 
including  the  spine,  is  arranged  according  to  the  pull  of  muscles. 
The  skull,  with  the  orbit  and  lower  jaw,  may  be  considered  as 
modelled  for  the  brain,  eyes,  ami  teeth  respectively.  Now  under 
pathological  conditions  this  normal  architecture  undergoes  trans- 
formation. On  splitting  a  hone  so  altered,  a  complete  revolution  in 
the  arrangement  of  the  septa  as  compared  with  the  normal  is  to  be 
found.  Such  pathological  conditions  as  an  obliquely  united  fracture, 
a  rickety  curve  of  a  long  bone,  or  a  spinal  curvature,  are  seen  to  be 
BQOOmpamed  by  alterations  in  the  interna]  structure,  and  this 
rearrangement  of  the  lamcll  ponds  to  the  altered   conditions 

iu  the  direction  in  which  weight  lias  to  be  supported,  or  the  altered 
directions  id  which  muscles  pulL     Shrinkage  of  the  brain*  the  loss 
f  an  eye  or  of  teeth,  is  followed  1>\  changes  in  the  skull,  orbit,    .1 
iu  adaptation.      When,  in  addition  to  the  foregoing  eonsidcra- 
nsT  it  is  remembered  that  the  architecture  of  bone  starts  its  develop 
ment  iu  the  fretus,  where  neither  the  weight  of  the  body  nor  the  pull 
of  the  muscles   is  yet  iu  action,  a  control  over  the  architecture  of 
ihe  botie  by  the  central  nervous  system  is  further  emphasise.  I . 
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(c)  Trophic  ittjl'uare. — A  normal  "tonic"  influence  on  the 
nutrition  of  bone  appears  to  be  exercised,  a  disturbance  of  which  is 
followed  by  atrophy  or  hypertrophy.  Thus  morphtea  may  affect  the 
skin  of  the  face  in  the  distribution  of  the  fifth  nerve,  and  be  accom- 
panied by  atrophy  of  the  bom-  beneath.  In  lenutii^i-  Oa&efl  th». 
is  an  irregular  hypertrophy  of  the  1  Mines  of  the  face  in  the  area  of 
distribution  of  the  lift h  nerve-  In  connection  with  locomotor  ataxia, 
iu  quits  tarty  stages,  a  rapid  absorption  of  bone,  <\#+,  of  the  upper 
third  including  the  head  of  the  humerus  may  occur,  or  the  joint- 
ends  of  bones,  such  as  the  knee,  are  absorbed,  and  the  joint  becomes 
loose,  or  atrophy  occurs  in  the  shaft  of  a  long  bone  and  results  in 
spontaneous  fracture.  Yet,  at  the  same  time,  irregular  outgrowths 
of  bone  may  appear  around  the  joint  surfaces,  so  much  so  BB  to 
neutralise  the  excessive  mobility  consequent  on  the  absorption,  0t 
indeed  to  produce  ankylosis.  Thus  there  is  evidence  in  connection 
with  bones  and  joints,  nf  "trophic  ataxia*"  In  other  diseases  the 
effect  of  disorders  in  neryc  trophic  influence  is  seen,  such  as  syringo- 
myelia and  epilepsy,  iu  which  spontaneous  fractures,  etc.,  occur  also  in 
peripheral  neuritis  which  may  cause  deformity  of  joints  by  excessive 
formation  of  bone, 

(d)  Symmrtry  of  dimme  aftbrds  further  evidence  of  nerve  influence, 
instances  of  which  are  furnished  in  connection  with  bones  and  joints 
as  regards  in  flam  mat  ion  and  tumours,  both  in  men  and  animals. 

5.  Hone  marrow — (a)  Gflatinous  marrow,  the  primitive  mesoblast 
tsom  which  bone  is  derived,  is  a  translucent,  gelatinous  mucin-con- 
tainhig  substance  in  which  are  cells  with  I frauched  processes  ;  an  I 
this  mesoblast,  on  the  one  hand,  is  converted  into  cartilage,  by  the 
cells  surrounding  themselves  with  a  material  containing  ehondrin, 
or,  on  the  other,  becomes  vascularised  and  forms  fibrocj  tissue, 
whilst  the  cells  become  the  oateogenetic  cells  of  the  perichondrium. 
This  gelatinous  material  may  reappear  iu  tumours,  also  in  the 
gelatinous  marrow  which  forms  in  old  age  and  iu  wasting  diseases, 
starvation,  phthisis,  renal  disease,  pulmonary  emphysema,  cancerous 
cachexia, 

(o)  The  rtti  or  lymjJt*T*/< moid  UAttOW,  vascular  and  rich  in  cells, 
forms  most  of  the  marrow  of  the  footus.  The  cells  are  either 
erythroblasts,  /.r4,  nucleated  ccIIh,  containing  hnmoglobhijOr  colourless 
nucleated  small  round  cells,  precursors  of  the  white  corpuscles,  or 
multinucleated  giant-cells,  or  osteoclasts,  having  to  do  with  absorp- 
tion. After  birth  the  red  marrow  gradually  disappears  from  the 
Bhaftj  and  then  from  the  cancellous  ends  of  the  long  bones,  being 
last  of  all  found  in  the  upper  end  of  the  humerus  and  femur.  It 
tti  IllGgBf  in  the  flat  bones  and  iu  the  skull,  and  in  adults 
appears  to  tie  the  sole  manufactory  of  the  red  corpuscles*  Hence  the 
appearance  of  the  marrow  under^oo  change*  in  connection  with  blood 
diseases.  Thus  an  increased  vascularity  and  an  increase  of  imper- 
fectly developed  nucleated  rod  cells  attends  pernicious  amemia,  so 
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that  the  marrow  of  a  long  Iwne  comes  to  resemble  raspberry  juice, 
Iil  Itueorytlneinia,  lymphndenoma  or  lymphosarcoma  masses  of 
lymphadennid  tissue  with  blood  extravasations  either  fill  the 
medullary  cavities  or  form  scattered  foci  in  the  bones.  Also  rn 
general  inflammatory  conditions  red  marrow  with  extravasations  of 
blood  appear  in  connection  with  the  invasion  of  the  bone  by  pyogenic 
and  other  organisms, 

(c)  Fatty  marrow. — The  yellow  marrow  which  fills  the  long  bones 
and  gradually  most  of  the  remaining  bones  of  the  adult  must  not  Em 
regarded  as  entirely  identical  with  connective-tissue  fat,  but  rather 
with  the  fatty  mmwffl  which  replace  the  thymus  and  lymphatic  glands, 
for  under  circumstances,  as  mentioned  above,  the  yellow  reverts  to 
the  red  form.     It  is  indeed  red  marrow  in  a  stage  of  quiescence.     In 

ntric  atrophyt  especially  in  osteomalacia,  the  whole  bone  be* 
a  shell  filled  with  yellow*  masses.       In  senile  and  wasting  disease  the 
fat  is  absorbed  and  the  marrow  then  becomes  gelatinous, 

(<f)  The  ffiant-crlts,  or  rnyelophues  or  osteoclasts,  arc  found  in 
Efowship's  crypts,  bordering  on  the  marrow  cavity.  They  show  amoe- 
boid movements  on  a  warm  stage,  englobe  carmiu  injected  into  the 
medullary  canal,  aud  some  carrying  the  carmin  enter  the  blood 
stream  and  deposit  the  colouring  matter  in  the  lungs,  liver,  spleen, 
and  kidneys.  This  shows  that  there  is  a  ready  exit  from  bone. 
These  cells  are  important  features  iu  bone  absorption,  in  myeloid 
sarcoma,  and  in  some  eases  in  which  an  excessive  number  of  multi- 
nucleated lis  are  found  in  the  blood. 

6.  Atrophy  of  hone, — {a)  Eccentric  atrophy  proceeds  from  the 
marrow -cavity  out  wards  by  lacunar  absorption.  The  external  appear- 
and of  the  bone  may  not  be  altered,  but  on  examination  of  the 
cavity  this  is  found  partly  or  throughout  much  enlarged,  the 
compact  substance  outside  it  remaining  as  a  mere  shell.  It  is 
tilled  with  fatty  marrow,  whilst  the  multinucleated  giant  cells  or 
blasts  are  increased  in  number.  They  decalcify  the  septa  and 
remove  the  organic  remains  by  phagocytosis.  Thus  the  process  is 
an  exaggeration  of  normal  resorption.  The  result  is  that  the  bone 
is  miudi  decreased  iu  weight  and  is  weaker,  so  that  spontaneous 
fracture  is  common.  Eccentric  atrophy  especially  occurs  in  old  age 
and  from  disuse. 

(o)  Concentric  atrojJty  is  more  local  in  its  occurrence,  a  lacunar 
absorption  causing  the  bone  surface  to  become  worm-eaten  in  appear- 
0006,  or  an  excavation  takes  place.  Inflammatory  affections,  new 
iry  sms  are  common  instances.  A  more  gem  ml 
concent  vu:  atrophy  oocun  in  the  bone  of  an  amputation  stumps  causing 
it  I  OOQJCal,  [minted. 

SceerUrtv  <md  concentric  atrophy  occw  together. — Whilst 
atrophy  from  disuse  is  largely  eccentric,  some  concentric  atrophy  is 
seen,  so  that  the  circumference  of  the  bone  is  reduced  by,  say,  one 
third  as  compared  with  the  opposite  side. 
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Osteoporotic  is  an  atrophy  which  starts  by  widening  of  the  Haver- 
sian canals,  so  that  compact  bone  becomes  cancel  Ions,  whilst  the 
external  shape  and  the  size  of  the  medullary  cavity  remain  com- 
paratively unaltered,  Or  it  may  be  combined  with  eccentric  mid 
concentric  hyper trophy  the  bone  increasing  in  circumference  and  the 
medullary  cavity  filling  up,  the  whole  made  up  of  cancellous  porous 
bono  {see  Qsttitis  <foforwim)< 

Stnil>  Mlkropkg  is  especially  marked  iu  the  Sal  hones,  skull, 
scapula  and  pelvis.  The  }>arietal  bones,  and  to  a  less  extent  the 
occipital,  may  be  so  thinned  by  a  disappearance  of  the  outer  table 
and  the  diploi-»  as  to  appear  rough,  translucent  or  like  parchment,  or 
exhibit  irregular  depressions.  The  bones  of  the  face  become  thinner 
and  lighter,  the  prominences  diminishing ;  the  lower  jaw  loses  much  of 
its  angle  ;  whilst  the  ribs  and  certain  parts  of  the  long  bones  become 
more  fragile. 

ifmropathie  atrophy  is  largely  eccentric,  also  to  a  less  degree 
concentric,  with  peculiar  changes  about  joints.  It  occurs  in  diseases 
of  the  spinal  cord  and  after  nerve  divisions. 

Premtre  atrophy  m  a  loc*d  lacunar  absorption*  Kxeessive  brain 
tension,  the  Pacchionian  tjodies,  tumours  and  cysts  may  absorb  the 
skull  fro tn  within,  or  an  aneurysm  in  the  posterior  mediastinum  may 
slowly  erode  the  anterior  surface  of  the  vertebrae 

Inflammatory  absorption  has  been  referred  to  under  Art' nil 
Circulation,  and  the  subject  will  recur  under  Inflammatory  A/> 

7.  Hypertrophy  of  bone, — Sclerosis — Hyperostosis — The  new  forma- 
tion of  bone  under  pathological  conditions  closely  imitates  the  normal 
formation  of  bone  in  membrane.  It  is  brought  about  by  proliferation 
of  the  cells  of  the  osteogenetie  layer  of  the  periosteum,  the  nuclei  show- 
ing karyokinesis.  To  a  less  extent,  as  in  the  ease  of  the  skull,  onco- 
genetic cells  appear  in  the  red  marrow  and  apply  themselves  to  the 
septa  and  form  new  bone  by  apposition.  Thus  the  hypertrophy  may 
be  concentric  or  eccentric,  or  both,  (a)  Sclerosis  of  bone  (Fig.  1 10). — 
Previously  existing  cancellous  septa  have  formed  upon  them  by  AppMfr 
lion  layers  of  new  bone  until  the  bum  I  compact  with  more  or 

less  regularly  formed  Haversian  systems,  so  that  the  weight  of  the 
bono  is  much  increased,  (o)  Hy perostosis  is  the  name  applied  to  a 
bone  hypertrophied  both  by  periosteal  and  by  endosteal  new  forma- 
tion of  bone,  (e)  Exostoses,  or  if  small  osteophytes,  are  local  for- 
mation of  new  bone  on  the  surface,  which  may  be  membranous 
in    formation,   or  if  arising  near  the    epiphysial   ends  cartilaginous. 

(d)  Knostosis  implies  a  local  formation  of  new  bone  within  the  old. 

(e)  Osteoid  or  ehondroid  tissue  is  a  more  irregular  bone  formation 
resembling  the  inter  Haversian  portions  of  normal  bone.  Each 
osteoblast  surrounds  itself  either  with  tMttflHa  of  fibrous  material 
iu  which  lime  salts  are  deposited  staining  deeply  with  earmin,  or 
with  a  hyalin  substance  staining  with  logwood.  +Such  tissue 
appears  especially  in  connection  with  new  growths. 
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G« — General  non-inflammatory    diseases    of  the    osseous 

system. 

Osteogenesis  imperfecta. — Intra-uterine  defects  in  deve- 
lopment*— (a)  Achondroplasia  (Fig,  1 1 1)  is  the  name  oohubooIj 
lot  ;i  peculiar  kind  of  dwarfing  as  a  consequence  of  the  arrested 
development  of  the  endochondral  bone  formation  in  the  shaft  of  the 
bones.  The  diaphyses  remain  extremely  short,  whilst  there  is 
an  excessive  and  irregular  thickening  at  the  epiphyses  with  the 
formation  of  very  hard  bone.  The  long  bones  fail  to  grow  ua  length, 
and  a  microscopical  examination  shows  thai  there  is  an  almost 
complete  absence  of  the  epiphysial  columns  of  cells,  or  each 
column    is   reduced    to    one    or    two    cells.      The    long    bones     in 


'*mm 


d.ffHt. 


\ 


*£--•» 


p     *       / 
/ 


-— rf? 


*      7      f 


fltt,  110.  —  ttokrcsii  of  bono,  Osteoblasts,  ocUi  witi  md  nuclei  Harouadsd  bytoaw 
grannUr  protoplasm  and  ilmtling  indirectly,  the  nootei  showing  karjrokinc&iti,  in 
to  Ik*  iibtitigui*.l»cil  man  leucocyte*  emigrating  ham  vts^K  1,  w>'l  totming  small 
round  ceils,  2,  Tim  oateoiilaatfl  furtu  bone  by  apportion  Concentrically,  and  in 
faia&lj  .H'lerosed  bone  thu  lluvcriaaii  canal!  3,  may  come  to  t«j  entirely  tilled  tij*. 

extreme  eases  tend  towards  the  shape  of  dumb-bells,  wide  at 
the  joint  ends,  narrow  in  the  shafts.  Supposing  a  child  to  live, 
as  happens  in  the  Less  extreme  cases,  both  legs  and  arms  may 
equally  or  unequally  affected.  The  arms  (Fig  111)  arc  short* 
so  that  when  placed  by  the  side  they  do  not  reach  the  iliac 
crests,  whilst  the  hands  are  spade-like  with  stumpy  ringers,  owing 
to  the  shortened  metacarpals  and  phalanges.  The  head  appears  of 
normal  size  and  the  trunk  of  full  lengthy  whilst  the  legs  may  be 
^ tv  ibort,  so  that  when  standing  the  appearance  is  that  of  a  dwarf. 
When  sitting,  the  length  of  the  trunk  prevents  the  dwarfing  from 
h  i i tg  so  apparent.  The  head  has  a  large  vault,  but  the  skull  in 
narrow  at  its  base  and  shortened,  causing  the  forehead  to  be  promi- 
nent, and  the  bridge  of  the  nose  sunken.  Then.'  is  good  intellig. 
the  *kihT    hair,   and   sexual    organs   are    well    developed,   also   the 
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]nuscli»s.     The  gait  is  waddling,  there  is  a  tendency  to  genu  retror- 
sum,  and  owing  to  the  shortness  of  the  anus  and  legs  the  patient 


tip  from  tin?  prone  position  with  difficulty,  or  may  muipkim  of 
pain  in  the  buck  consequent  on  lordosis,  the  waddling  and  the 
lord*--  | Mciall y  the  result  of  the  sunken  head  and  naol  ol 

the  abort  femur*. 
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{ h )  Otftopsathtfrmi*  —  Cko ndromalacia  —  Chondrotli/^troph ia  mala- 
eta. — Tliiw  affection,    known    by    the    above    and    other   names,    ia 
characterised  by  ah  imperfect  ossification  of  the  endochondral  car; 
of  the  -js  ;  the  curtilage  of  the  .shaft  is  fully  developed,  indeed 

maybe  in  excess,  yet  it  is  imperfectly  ossified  ;  islands  uf  imperfectly 
ted  or  cartilaginous  material  remaining  in  the  shaft,  which  may 
even  undergo  myxomatous  d<  on.   Hence  there  results  multiple 

intrauterine  fniduivs.      The  terms  "  netal  rickets,"  "fo?tal  scurvy, 
11  fcetal  cretinism  TT  are  unsuitable,  seeing  that,  as  will  be  mentioned 
below  scurvy  and  endemic  cretinism  are  due  to  pott-natal 

Nor  should  terms  implying  inflammation,  &g,%  chondritis,  be 
employed,  for  there  ia  no  evidence  that  the  disease  is  inflammatory  iu 
origin  nr  course.  When  present  to  any  marked  degree  the  child 
ia  probably  stillborn  or  Uvea  but  a  short  while.  Perhaps  in  its 
slight  it  becomes  evident  Eater  as  essential  lYagilitaa  ossium 

(/')  Local  arre&t  o  menL—ldikromttia  implies  an  arrest  of 

lopment  of  one  or  more  of  the  limbs,  the  rest  of  the  body  being 
normal  The  limh  may  be  dwarfed  as  a  whole,  arrested  in  some 
fceta]  stage,  or  the  proximal  part,  being  well  developed,  it  may 
ttly  end  in  a  lump  resembling  the  limb-bud  of  the  embryo,  or 
a  limb  may  be  almost  absent,  Such  arrests  have  been  attributed  to 
amniotic  bands. 

( ,/)  ( 'oflgttfl  ft  cttbft,  so-called,  is  an  arrested  development  of  a 

It  is  especially  the  hip  on  one  or  both  sides  which  is  affected, 

|j   the   shoulder-     A   distinction   must   be  drawn   between  this 

condition  due  to  an,  arrest  of  development  occurring  in  the  head  and 

nock  of  the  femur  and  the  acetabulum  and  I  true  dislocation  occur- 

at  or  boom  after  birtb.     There  is  no  evidence  as  to  cause.     The 

lition  in  the  hip  is  far  more  common  in  girls  than  in  boys, 

,,)   Offset*  connected  with  the  central  mrvma  spstejn — spina  hijida, 

meqAaiocefc,  hydrocephalus  and-  microcephalia.* — The  hist  named  was 

beliered  at  one  time  to  he  caused   by  a  premature  synostosis  winch 

compressed  the  brain.     J  tut  the  reverse  is  the  ease;  the  ill-developed 

brain  brings  about  early  synostosis  affecting  the  sutures  of  the  vault 

and  base.     In  congenital  idiocy,  the  skull  may  be  excessively  thin, 

diaphanous,  or,  on  the  other  hand,  unduly  thick,  osteoporotio. 

}*e?iL— Gigantism, — There  is  an  excessive  but 
i ilar  development  affecting  especially  the  distal  part  of  a  limb 
resulting  in  an  enlarged  hand  or  foot,  with  rough,  thick  skin  and 
ttdetnatooa  tissue,  so-called  "congenital  elephantiasis."  A  finger 
•  »r  toe  may  be  excessively  long  or  thick,'  mnwodactyly.  An  undue 
prolongation  of  the  spine  produce*  a  tail-like  structure.  Super- 
ntHMrarp  thtomb$t  dry  its  or  even  limb*  appear,  and  a  tendency  to 
tin-  toes,   may  be  transmitted    to   some  of  the  offspring. 

In  Polydactyly  the  hand   Is  excessively  divided,  so  as  to  seem  to  bo 
composed   of  parts  of  two   hands.     In  syndactyly   the   lingers  are 
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united  by  a  web  or  are  fused  together,  or  the  fingers  are  so  joined 
together  as  t<>  form  two  masses,  so  that  the  hand  appears  fork' 

Acromegaly. — Acromegaly,  t>,,  enlargement  of  extremities,  is 
the  result  of  disease  of  the  pituitary  body*  In  giants  the  pituitary 
body  ifl  very  large.  Some  especially  powerful  men,  of  great 
hin-rulnr  development,  exhibit  changes  similar  to  sonic  of  those 
occurring  in  the  course  of  acromegaly.  Hut  thai  which  makes 
Acromegaly  a  progressive  and  ultimately  fatal  disease  is  a  new 
thin  the  pituitary  body  which  causes  pressure  on  the  optic 
tract   and    blinds    the    patient,    followed     by    other   complications 


Fio.  112.~At<hmiegafy  in  n  wwiium  Miami  nnotogranh  is  frtmn 

jMitmit  nf  tbc  jmlicut  h€vcrnt  year*  btfort,     (Copied,  by  kind  |H.'nm**jian,  from 
Mr.  SiK«PLlcM  paper  in  the  *' Clinical  Society'*  Tnmarictioiis/'  181KL) 
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incident  to  the  development  of  a  cerebral  tumour.  Nevertheless 
psammoumtous  tumours  have  developed  in  the  pituitary  body  with- 
out the  patient  developing  acromegaly  ;  also  in  some  eases  of  acrome- 
galy, cystic  hypertrophy,  or  atrophy  of  the  thyroid,  or  persistent  ot 
hypertrophy  of  the  thymus  has  been  noted, 

Aromegulv  has  been  met  with  at  all  ages  between  fifteen  and 
sixty  years,  both  in  men  and  women,  running  a  relatively  rapid 
OtafM  in  three  to  four  years,  or  hinting  a  much  longer  period,  from 
eight  to  thirty  years.  The  pituitary  body  is  aliraya  affected,  either 
by  hypertrophy,  colloid  degeneration  with  htemorrhagea,  cystic 
adenoma,  glioma  or  with  sarooma,  the  tut  named  when  the  course  is 
rapid. 

The  lymfricWM  may  be  divided  into  the  early  ones  included  under 
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the  term  acromegaly ,  followed  by  those  connected  with  pressure  on 
the  optfc  commissure  and  tracts,  ami  Emally  those  indicative  of 
cerebral  tumour. 

Id  acromegaly,  the  facial  aspect  is  shown  by  ft  comparison  of  the 
two  photographs — the  membrane  bones  of  the  skull  and  foot  bocome 
thickened  by  dense  porous  bone.  The  bind  ifl  enlarged,  especially 
antero-posteriorly  ;  tlie  chin  is  prominent,  the  lower  jaw  massive,  the 
lower  bonier  projecting  and  the  angle  becoming  more  obtuse  until 
the  rami  are  almost  in  line.  The  supraciliary  ridges  and  nasal  bones 
are  enlarged,  the  tarsal  and  nasal  cartilages  thickened,  the  skin 
of  the  face  thickened,  warty  or  pendulous,  and  the  lips  thickened, 
the  lower  Incoming  pendulous.  The  hair  is  long  and  coarse.  The 
bands  are  increased  in  thickness  more  than  in  length,  the  fingers 

uing  sausage-shaped.  Similar  changes  occur  in  the  feet.  Conse- 
quently a  woman  may  have  to  wear  increasingly  large  gloves  and  boots 
up  to  the  largest  mens  size.     The  legs  and  forearms  are  not  enlarged, 

jnale  patients  may  become  very  muscular,  A  spinal  curve 
develops,  generally  kyphotic*  due  to  atrophy  of  the  anterior  part  of 
the  vertebral  bodies,  hut  there  is  sometimes  lordosis  or  scoliosis. 
The  chest  is  flattened  from  side  to  side,  with  some  enlargement  of 
the  sternum,  ril>s,  clavicles  and  scapuhe,  respiration  being  thereby 

ired.  The  chief  bony  change  is  a  periosteal  thickening  with 
enlargement  <>f  the  ridges  of  insertion  of  muscles  and  ligaments, 
osteophyte  irregularities  on  the  short  bones,  and  enlargement  of 
foramens.  Other  organs  also  undergo  enlargement  ;  the  t&ngue  is 
too  lur-r  aii' I  flabby  so  that  speech  is  thick,  the  laryngeal  cartilages 
thicken  changing  the  voice,  the  penis  and  clitoris  hypertrophy,  the 
vagina  is  capacious,  but  the  uterus  wasted  and  the  catamenia  arrested* 
From  pressure  on  the  optic  commissure  there  is  progressive  optic 
Atrophy  and  blindness,  with  paralysis  of  the  eye  muscles.  As  the 
tumour  enlarges,  the  patient  has  pain  in  the  eyeballs,  headache,  and 
loses  the  senses  of  taste  and  smell.  There  is  later  irritability  and 
loss  of  muscular  power,  followed  by  other  signs  of  cerebral  tumour. 
Treatment  with  thyroid  in  may  give  some  relief  to  pain. 

Cretinism.  —  Bndm  nim   is  an    infantile   affection,  not 

-  nital,  for  the  children  of  goitrous  parents,  living  in  a  goitrous 

ict,  are  bom  healthy,  and  only  show  signs  of  cretinism  after 
some  months.  All  evidence  tends  to  limit  the  cause  of  endemic 
cretinism  to  the  water.  Goitrous  parents  who  move  from  an 
infected  district  have  children  who  do  not  become  cretins,  whilst 
eouvevs,  ly  children  bom  to  health v  parents  who  go  to  live  in  a 
goitrous  district  may  become  diseased.  The  foetal  bone  diseases 
above  alluded  to  have  often  been  called  fcetal  cretin  ism,  but  they 
do  not  occur  with  any  greater  frequency  where  goitre  is  endemic 
than  in  those  districts  where  goitre  is  only  sporadic,  The  cause  of 
ttpora*fir  eretimmn  is  unknown.  The  thyroid  gland  is  diseased  or 
may  be  even  Absent  before  birth,  so  that  it  is  doubtless  the  case 
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that  sporadic  cretinism  is  often  congenital.  The  characteristic, 
therefore,  of  cretinism,  whether  endemic  or  sporadic,  is  disease 
of  the  thyroid  gland  \  and  bono  changes  should  not,  unless  the 
thyroid  glund  is  diseased,  be  termed  cretinous.  Of  the  changes  in 
the  skeleton  due  to  cretinism,  the  lews  severe  type  consists  in  regular 
dwarfing,  with  delayed  development  both  of  mind  and  body.  A 
patient  may  be  seeu  between  twenty  and  thirty  looking  like  a  boy 
of  less  than  ten ;  the  epiphysial  lines,  as  seen  by  the  as  rays,  are  still 
cartilaginous,  the  permanent  teeth  not  all  erupted,  the  sexual  organs 
undeveloped,  the  mind  that  of  a  child.  Yet,  especially  under  thyroid 
treatment,  such  a  patient  long  past  twenty  may  grow  and  his  mini] 
develop.  In  fact,  the  disease  is  similar  in  its  effect  to  that  of 
removal  of  the  thyroid  gland  The  thyroid  gland  having  been 
removed  from  a  boy  of  ten,  an  arrest  of  growth  and  development, 
mental  and  bodily,  took  place,  so  that,  eighteen  years  afterwards  the 
boy  was  no  taller  than  at  the  operation*  In  the  more  severely 
affected  pntiiuts,  from  endemic  cretinism,  there  is  a  marked  am 
tin-  development  of  the  bones  in  length,  with  bending  or  excessive 
fragility  of  hone.  The  epiphysial  ossification  ceases,  the  cells  no 
longer  proliferate,  but  may  become  vacuolated T  and  fibrous  tissue 
invade  the  epiphysis  growing  in  from  the  periosteum,  Improvement 
follows  the  administration  of  thyroid  in  in  doses  short  of  (musing 
thvnmlism. 

Scurvy- — Scurvy  is  a  post-natal  a&otion  :  no  total  disease  can  be 
identified  with  it.  Whether  it  occurs  in  an  infant  or  later,  it  is  due 
to  want  of  fresh  food,  fresh  milk,  vegetables,  fruit  According  to 
one  view  it  is  the  result  of  poisoning  byproducts  formed  in  stale  and 
deeomposi  ng  foods  t  u  ffs;  T  he  di  sease  ap  pea  rs  to  b  e  <  \\  u  t c  d  i  s t  i  1 1  e  t  f  rom 
rickets,  so  that  the  term  scurvy  rickets  is  inappropriate.  It  may 
in  an  infant  fed  too  exclusively  on  artificial  fools  or  preserved  milk* 
Sterilised  milk  loses  some  of  its  antiscorbutic  properties.  In  adults, 
scurvy  arises  from  a  diet  of  salted,  stale,  or  decomposing  food*,  without 
fresh  vegetables  or  fruit,  e.g.,  from  living  most  of  the  winter  on 
bread  and  salt  butter.  Aflected  children  show  sudden  painful 
swellings  about  the  ends  of  the  long  bones,  especially  the  lower  end 
of  the  femur  and  upper  end  of  the  tibia,  without  at  first  inflammatory 
signs,  but  accompanied  by  anrcmia  and  spongy  gum&  The  swelling 
may  fluctuate,  and  yield  on  aspiration  blood-stained  fluid.  An  abscess 
may  form  containing  blood  and  pus. 

In  more  severe  cases  the  extravasation  of  blood  extends  along  the 
shaft  of  the  bone,  stripping  up  the  periosteum  until  the  whole 
diaphysis  is  bare,  and  extending  in  between  the  epiphysis  and 
diaphysis,  causing  a  separation,  When  many  bones  are  aflected,  the 
child  U  very  amemic,  with  an  earthy  look,  has  marked  spongy  gums, 
hemorrhages  from  mucous  membranes,  and  dies.  Post-mortem, 
widespread  separation  of  the  periosteum  and  detachment  of 
epiphyses  is  seeu  as  a  result  of  the  blood  extravasation. 
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Similar  subperiosteal  swellings  occur  hi  older  patients  and  cause  a 
lacunar  absorption  in  the  bone  beneath,  and  so  fragility  of  bone  and 
spontaneous  fractures.  Fractures  refuse  to  unite,  blood  being 
extravasated  between  the  ends,  and  callus  formal  ion  is  delayed,  until 
the  scurvy  is  relieved,  when  ft  development  of  callus  sets  in*  A 
recently  fractured  bone  which  has  become  firmly  united  by  callus, 
supposing  the  patient  to  begin  to  suffer  from  scurvy,  becomes  dis- 
united bj  absorption  of  the  callus  already  formed.  The  tr<atment 
is  that  of  the  scurvy  and  anaami»  trash  unboiled  milk,  potatoes  and 
other  vegetables  and  fruit,  with  fresh  meat  or  fresh  meat  juice,  also 
iron.  When  fresh  meat  and  vegetables  cannot  be  obtained,  fruit 
preserved  with  sugar,  as  jam,  prevents  the  occurrence  of  scurvy  in 
seamen,  or  in  travellers  or  soldiers  on  land. 

Rickets. — Rickett  is  a  constitutional  affection  of  early  life,  essen- 
tially one  of  malnutrition,  especially  the  imperfect  assimilation  of 
phosphate  of  lime  and  fat.  It  is  characterised  by  a  softening  and 
curving  of  the  bones,  with  an  impaired  general  development*  and 
enlargement  of  the  liver  and  spleen  by  interstitial  inflammation, 
although  some  would  deem  the  latter  due  to  other  causes,  such  as 
inherited  syphilis. 

tmtion. — Improper  food  aud  bad  hygiene,  predisposed  to  by 
debility,  *.#,,  resulting  from  inherited  syphilis.  Milk  is  the  proper 
food  for  the  yOUllg;  the  ash  of  milk  is  practically  il<mi<ul  in 
composition  with  that  of  the  skeleton.  The  lime  in  it  is  mdispens- 
nUe  for  ossification,  and  cannot  be  substituted  by  allied  subsumes 
•  ueh  us  barium  or  strontium  or  magnesium,  and  there  is  a  higher 
percentage  of  lime  in  milk,  vi*,,  17  per  cent.,  than  in  a  saturated 
solution  of  lime  water  which  has  but  1*3  per  cent  The  phosphates 
are  required,  not  only  to  combine  with  the  lime  in  bone  (lime  in 
bone  ash  35  8  per  cent,,  phosphoric  acid  39*8  per  cent),  but  ifao 
for  the  phosphorus-containing  compounds  in  nuclei  and  jt  is  upon 
nuclei  that  the  activity  of  cells,  including  the  osteogenetic  cells, 
depend.  Leguminous  plants  contain  only  ^,  the  yolk  of  egg  ), 
and  bread  aud  meat  2L  0f  the  lime  in  milk,  But  in  rickets 
also  there  is  a  mab assimilation  of  fat,  which  in  many  cases  is 
hindered  in  its  absorption  by  the  intestinal  catarrh  set  up  by 
improper  feeding,  or  is  actually  deficient  in  the  food,  as  when  the 
mothers  milk  is  poor  or  she  suckles  too  long,  or  the  child  is  fed  on 
indigestible,  and  so  irritating,  starchy  foods.  The  improvement  in 
the  mother's  health,  the  administration  of  milk  rich  in  fat,  cod-liver 
oil,  bacon,  are,  therefore,  means  of  preventing  or  arresting  the  aftec- 
urm.  Vnt  added  to  the  lean  horseflesh  eaten  by  the  mothers  has 
prevented  rickets  in  young  lions  ;  oilcake  given  to  ewes  avoids  the 
occurrence  of  rickety  lambs.  The  assimilation  of  fat  is  closely 
rnjiiMefrd  with  the  maintenance  of  the  bone  salts.  During  starva- 
tion there  is  a  market!  excretion  of  lime  and  phosphoric  acid  by  the 
urine,  both  in  men  and  animals,  and    in  the   latter,  when  starved, 
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1 4  per  cent*  to  1 7  per  cent,  of  the  weight  of  the  bones  is  lost  before 
death.  Cold,  damp,  and  deficient  ventilation  may  tend  to  promote 
not  only  intestinal  disturbance  and  mal-ass  initiation,  but  also  an 
excessive  expenditure  of  fat.  Monkeys  and  other  tropical  animals 
kept  under  artificial  conditions  in  this  country  show  a  marked 
tendency  to  rickets,  a  disease  from  which  they  do  not  suffer  in  their 
wild  state.  On  the  other  hand,  rickets  is  rare  among  the  poor  in 
climates  warmer  than  our  own,  as  India,  whether  from  the  cheap* 
ucss  <>i  iitiv,  oily  foods,  such  as  maizes  etc.,  or  the  mmv  general  use 
of  milk,  or  the  smidler  expenditure  of  fat  on  heat  production.  A 
wasting  disease,  such  as  inherited  syphilis,  by  removing  fat  may  set 
up  the  excessive  loss  of  lime  salts  already  mentioned,  But  beyond 
this,  in  all  severe  cases  of  rickets  there  is  a  marked  febrile  disturb- 
ance which  may  be  supposed  to  be  of  the  uature  of  a  boxiniemia,  the 
toxins  arising  from  the  til-digested  food  in  the  inflamed  intestine, 
or  in  the  blood  in  connection  with  the  disturbed  metabolism.  The 
causes  producing  the  rickets  ceasing,  a  reaction  follows,  in  which 
ossification  may  go  on  to  excess. 

Pathology* — The  bone  changes  are — (1)  Decalcification  of  pre- 
existing hone,  which  then  yields  to  the  weight  of  the  body  and  the 
pull  of  muscles,  giving  rise  to  deformities.  (2)  An  increased 
absorption,  by  which  cancellous  bone  from  the  medullary  cavity 
outwards  is  replaced  by  red  marrow,  a  vascular  tissue  composed  of 
small  round  cells,  and  the  compact  bone  of  the  exterior  is  rendered 
cancellous  by  lacunar  absorption.  (3)  An  imperfect  bone  formation 
both  at  the  epiphyses  and  by  the  periosteum.  The  intermediate 
semi- translucent,  bluish  zone  of  ossifying  cartilage  between  the 
epiphysis  and  diaphysis  is  thicker,  and  irregular  in  outline.  Vascular 
tissue  encroaches  upon  the  hyalin  cartilage,  and  islands  of  lineal- 
cified  cartilage  appear  in  the  soft,  spongy  bone  of  the  end  of  the 
shaft. 

At  the'  epiphysial  line  the  columns  of  cells  are  increased  in 
number,  with  some  of  the  cells  large  and  vacuolated,  and  between 
thr  columns  penetrate  vessels  both  from  the  shaft  and  from  the 
periosteum  along  with  young  connective  tissue,  and  grow  irregu- 
larly into  the  hyalin  cartilage.  The  laminrc  of  the  hyalin  cartilage 
between  the  columns  of  cells  do  not  calcify,  but  partly  re&aftifl 
unaltered,  and  partly  form  irregular  septa  of  a  fibrous  structure 
enclosmg  vascular  marrow.  The  breadth  of  the  epiphysis  and 
of  the  end  of  the  diaphysis  is  increased  by  the  irregular  ossification 
causing  the  enlargement  of  the  ends  of  long  bones,  and  the  beading 
of  the  ends  of  rilm,  but  growth  is  really  diminished  in  rate,  and 
rickety  children  grow  up  short  or  dwarfed.  Hie  periosteal  surface 
of  the  bone  ii  rough,  covered  by  a  thickened  vascular  periosteum 
forming  spongy  hone,  with  fibrous  septa  imperfectly  calcified,  so  i  hat, 
whilst  firm  enough  to  resist  finger  pressure,  the  bone  can  be  cut  with 
a  knife*     Towards  the  medulla  new  imperfectly  ossified  septa  are 
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developed,  of  this  osteoid  tissue  is  applied  to  previously -ex  is  ting  parti  y- 
i,  so  that  the  whole  medullary  cavity  may  thus  become 
filled  up.  The  bones  generally  have  a  spongy  or  osteoporotic 
appearance  (Fig*  113).  There  is  not  the  normal  distinction  between 
compact  and  cancellous  bone  and  medulla  in  the  long  bones  ;  in  the 
skull  the  outer  and  inner  table  are  no  longer  sharply  defined  from 
the  diploe,  the  skull  having  a  thickened  and  uniform  spongy 
appearance  on  section.  When  the  process  comes  to  a  standstill,  the 
id  tissue  becomes  ossified  to  form  compact*  ivory-like  bone  to 
excess. 

Clinical  symptoms. — When  the  disease  is  well  pronounced,  especially 
in  young  children  before  two  or  three  yearn  of  age,  there  are  marked 
febrile  symptoms,  sweating  of  the  head  and  upper  part  of  the  body, 
restlessness,  but  an  aversion  to  regular  movement,  and  tender* 
ness  of  the  bones  when  handled ;  also 
aiuemia  and  muscular  debility,  which 
may  almost  simulate  paralysis.  There  is 
intestinal  catarrh  with  diarrhtea,  foul 
motions,  a  flatulent  tumid  abdomen,  en- 
largements of  lymphatic  glands,  liver 
and  spleen.  The  earthy-looking  an 
aspect  corresponds  to  a  diminution  of  red 
blood  corpuscles  ;  the  muscles  arc  soft  and 
flabby.  The  child  may  be  wasted,  though 
after  being  fed  excessively  on  starch  and 
sugar  will  appear  fats  but  pasty.  Phos- 
phate of  lirne  may  be  found  in  excess  in 
the  urine  during  the  early  stages,  but  not 
u>  any  marked  degree,  nor  later  in  the 
illness. 

Deformities* — The  skutt  is  thickened, 
often  irregularly  into  bosses,  or  along  the  sutures,  or  it  may  be 
thinned  where  pressure  has  been  excessive.  From  lying  on  the 
occiput  the  bone  may  be  thinned  to  the  texture  of  parchment 
{cranio tabes).  The  bosses  on  the  forehead  or  parietal  bones  give 
the  head  a  square  look  ;    the  foutanelles  are  late  in  closing, 

DmUUvm  is  generally  delayed,  or  the  teeth,  if  erupted,  quickly 
decay. 

The  spine  in  young  children  is  kyphotic.  There  is  one  long  curve 
backward* ;  in  older  children,  lordosis  or  scoliosis  may  appear* 

The  davicUs  are  bent  in  exaggeration  of  the  S-curve  ;  in  particular 
tbi  stemo- mastoids,  especially  when  called  into  over-action  owin 
bronchitis,  bend  up  the  inner  ends  of  the  clavicle  so  as  to  resemble 
a  bilateral  stemo-elavicuiar  dislocation. 

The  /Aonw  is  deformed  by  the  action  of  tne  diaphragm,  which 
draws  in  wards  the  ribs  along  its  line  of  attachment,  so  that  there  is 
a  sulcus  extending  from  the  sternum  downwards  and  outwards  over 

w,  X 


Fig.  113*— A  longitudinal  *ee- 
tioD  of  a  rickety  femur, 
(St*  Burthrdoniew'b  Hospital 
Milium.) 
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the  lower  ribs.  This  reduces  the  size  of  the  chest  and  hinders 
inspiration,  bo  favouring  bronchitis  and  the  heart  may  be  compressed 
and  the  auricles  dilated.  The  sttrnum  is  thus  pushed  forwards  and 
produces  the  deformity  known  as  pigeon-breast;  the  ro.stu  chondral 
junctions  are  enlarged,  producing  "  beading  of  the  ribs11  or  "the 
rickety  rosary"  (Fig.  1  1  1).  The  curtihi^imms  margin  of  the  ribs  is 
bod,  10  ih.it  their  lower  edge  knjka  forward,  and  this  border  may 
later  become  irregularly  ossified,  The  ensiform  cartilage  and  the 
lower  end  of  the  sternum  is  drawn  backwards,  SO  that  a  hollow  is 
formed  in  which  water  will  stand  when  the  patient  is  lying  down. 


Fm.  114, — The  whole  of  one  aide  of  tho  chest  from  a  rtcketj  child  ittowiag  fcha 
"beading"  ut  Uiy  ribs  at  iheir  costo-ehmnilal  joint  [the  ritidy  rtmtri/),  The 
rifca  are  \w&  curved  than  normal,  and  the  rternuia  U  pushed  forward.  (St. 
Ikitbolomcw's  Hospital  Mii&eumt  No.  "270  «,) 

The  pettri*  is  deformed  by  the  weight  of  the  spine  pressing  the 
sacrum  downward*  and  forwards  until  the  promontory  project 
beyond  the  wings,  giving  the  iulet  of  the  pelvis  a  reniform  outline. 
Or  the  pressure  of  the  heads  of  tho  femora  on  the  acctabula  may 
so  push  in  the  aides  of  the  pel  via  and  the  symphysis  forward,  that 
the  inlet  of  the  pelvis  assumes  a  trefoil  or  triangular  deformity  like 
that  in  osteomalacia.  The  ilia  are  lluUcned,  the  pubic  arch  is  widened, 
the  if  turned  oufcwarda. 

Lower  tstrcmitt/.—U  the  sides  of  the  pelvis  are  compressed   the 
ibula  are  directed  more  forwards  than  the  normal,  and  the  femor 
become   bent,  having  a  long  convex  curve  forwards  and   outwar 
If  this  is  continuous  with  a  similar  curve  forwards  and  outward 
the  legs,  the  result  is  bow-legs,  or  genu  varum.     The  lower  end  of  the 
unmr,  which  is  thickened,  may  bfittd  inwards,  the  femur  tending  to 
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3  shaped,  unci  so  favouring  the  development  of  knock  1 
or  genu  valgum.     In  suck  ft  case  flat-foot  is  like  ;   the 

lower  ends  of  the  tibia  and  fibula  also  are  thickened  and  curve 
outwards.  The  shafts  of  the  femur  and  tibia  tend  to  become 
scabbard-shaped,  with  a  thick  huMrc.sti  <>f  ultimately  very  dense  bono 
along  the  concavity. 

At  fcfafl  epiphyses  there  is  bending  with  irregular  growth  owing  to 
pressure  ;  the  bending  of  the  neck  of  the  femur  downwards  results  in 
coxa  vara.  The  diminished  growth  of  the  epiphyses  of  the  femur  and 
tibia,  on  the  outer  side,  helps  towards  causing  genu  valgum  or 
kuock-kuee,  on  the  inner  aide  genu  varum  or  bow- leg.  A  convex 
curve  backwards  at  the  knee  results  in  genu  recur  vatum,  the  leg 
U-nding  to  be  flexed  at  the  hip  until  the  anterior  surface  is  in  contact 
with  the  trunk,  thus  resembling  the  intra- uterine  position  of  the 
limbs. 

Up2*er  txtrwrity. — The  deformities  in  the  upper  extremity  are 
less  marked,  unless  the  child  being  too  young  to  walk  is  allowed 
to  crawl  about,  when  the  curves  assumed  resemble  those  of  the 
lower  extremity,  or  the  fore  limbs  of  a  bull-dog,  the  humerus 
hint  hack  wards,  and  the  radius  prouated  ftnd  curved  forwards  at  its 
lower  en  J. 

Complication** — Rickety  children  are  liable  to  suffer  from  thrush, 
diarrlma,  bronchitis  Mid  hydrocephalus;  convulsions,  especially 
laryngismus  stridulus,  may  supervene  and  prove  fatal.  There  may 
be  tetany  affecting  the  hands  and  ft 

Imherited  syphilis  and  rickets  often  co-exist,  and  the  farmer  is  a 
great  predisposing  cause  of  the  hitter  Rut  they  are  distinct 
diseases,  occurring  quite  apart  from  one  another.  Perhaps  inherited 
syphilis  hag  especially  to  do  with  the  production  of  the  "  natifonn 
skull ,+  or  "  Parrot's  uodes,"  also  with  the  fibrous  interstitial 
enlargement  of  the  liver  aud  spleen,  which  may  also  be  favoured  by 
venous  obstruction,  the  result  of  bronchitis  and  emphysema.  In 
liter  life  the  patient  may  undergo  unusual  muscular  development,  or 
tli-.  deformities  may  be  excessive  and  require  treatment.  In  some 
cases  the  irregular  ossification  and  stunted  growth  at  the  epiphyses 
may  later  change  into  the  formation  of  dense  bony  nodules,  multiple 
exostoses,  and  these  may  later  still  become  sarcomatous. 

Treatment.— The  child  require*  tit  be  frequently  washed  to  remove 
sweat,  and  to  be  kept  warm  to  avoid  bronchitis,  but  is  to  be  handled 
as  little  as  possible  to  avoid  pain.  Later,  during  OGOVftletioenoe,  it 
should  have  abundance  of  fresh  air  and  eimlight.  Regular 
careful  feeding  is  the  essential  point  As  a  preliminary, thrush  must 
be  got  rid  of  by  painting  and  wiping  out  the  month  with  buric 
acid  and  glycerine,  and  the  intestinal  irritation  cheeked  by  mercury 
ami  chalk  powder*  The  diet  should  be  new  milk,  only  boiled  a  few 
minutes  and  well  diluted,  given  in  small  amounts  and  frequently, 
the  addition  of  raw  meat  juice  or  cream.     All   starchy  food 
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must  \*e  well  cooked  by  baking  or  boiling.  Older  children  may 
soon  have  potatoes  with  gravy  or  minced  meat,  also  fresh  fruit  such 
as  oranges.  Cod-liver  oil  is  the  most  important  medicine,  and  may 
be  regarded  almost  as  a  specific  ;  if  tbe  child  is  anaunie,  some 
phosphate  of  iron  may  be  added.  Long  sterilised  or  stale  milk,  and 
the  various  kinds  of  patent  foods  composed  of  starch  and  sugar  must 
be  avoided  ;  also  in  older  childv  hiug  that  is  indigestible,  or 

thai  cannot  be  well  masticated.  The  child  must  be  kept otT  its  tegs 
and  must  I  lot  era  w  I  al  10  ut  until  the  \  I  < » n  6  *  are  a  ga  i  n  f  i  nn  enough.  t  *  n 
the  other  baud,  the  position  in  bed  must  be  constantly  varied,  and  if 
splints  are  applied  these  are  often  changed,  lest  atrophy  ji  n, 
eon  tinned  pressure  ensue. 

Laifritkrt*. — This  term  should  be  restricted  to  cases  in  which  the 
results  are  characteristic  of  rickets,  whether  it  be  that  the  disease  is 
insidious  and  overlooked  until  the  deformity  becomes  prominent,  or 
is  a  recrudescence  of  the  disease  which  existed  in  early  life,  or  really 
appears  for  the  first  time  after  ten  years  of  age.  The  deformities 
produced  may  be  such  as  coxa  vara  or  knock -knee.  On  the  other 
I iand,  extensive  softening  of  one  or  more  bones  with  spontaneous 
tin  hires  or  hiemorrhages  in  patients  about  puberty  are  more  nearly 
allied  to  osteomalacia  or  scurvy  than  to  rickets.  The  causation  of 
late  rickets  appears  similar  in  principle  to  that  of  the  early  form, 
such  as  want  of  food,  lack  of  fat  in  the  diet,  cold,  damp,  and  foul 
air.  Girls  especially  suffer,  perhaps  owing  to  monorrhagia  and 
anainia.  <  hie  girl  was  dying  of  phthisis,  another  of  exophthalmic 
goitre  when  the  bones  were  attacked.  Special  eases  in  boys  about 
puberty  have  been  attributed  to  masturbation. 

Osteomalacia — Mollifies  ossium—  OH$omaimem%  8  term  which 
should  be  restricted  to  affections  of  adult  bones,  is  characterised  by 
a  softening  as  the  result  of  the  removal  of  the  lime  salts,  whilst  the 
ground  substance  of  the  bone  remains  for  a  time  unaltered.  This 
decalcification  (Fig.  116)  omimences  on  the  surface  of  the  septa  ami 
flEXttiOdt  toward*  the  centre  of  the  lamina,  which  may  withstand  the 
proemi  tot  some  time.  The  decalcification  leaves  the  septa  com 
posed  of  a  homogeneous  or  fibrillar  material,  in  some  places 
granular  from  irregular  calcareous  collections  imperfectly  absorbed. 
The  bone  corpuscles  are  partly  preserved,  or  partly  disappear  leaving 
gaps.  Some  disappearance  of  bone  structure  also  takes  place  by  a 
widening  of  the  Haversian  canal**  aud  cancellous  slices  owing  to 
the  activity  of  giant  osteoclasts. 

Farms  of  i^fnowmftiuiij, — (1)  The  commonest  and  typical  form 
occurs  in   women    in    connection  with    pregnancy,  and  bed  in 

some  way  to  disturbance  of    the  ovaries,      Also  it  in  to  some  < 
an  endemic  disease.      (SJ  Senile  osteomalacia  appears  in  old  age, 
GltUy  in  the  insane  both  men  and  women,     (3)  A  rarer  form  apptan 
puberty  in   girls  unconnected   with   pregnancy,  but   perhaps 
with     menstruation;     exceptionally   also    in    males.     (4)  <  anecrous 
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osteomalacia  is  caused  by  a  widespread  or  general  metastatic  infection 
of  the  skeleton  bj  tumour  formation,  carciuumuhnis  or  i a r coma tou s, 
which  will  be  described  in  that  section. 

Pucrprrttl  osteomalacia. — Rare  in  this  country,  it  is  much  more 
frequent  among  women  of  the  lower  orders  in  certain  places,  notably 
in  some  of  the  lateral  Rhine  V alleys  and  other  parts  of  Middle 
Europe,  so  much  so  as  to  be  almost  endemic*  It  commences  during 
Lfnv,  increases  until  after  labour  and  suckling,  then  an  improve- 
ment may  follow,  the  disease  appearing  arrested,  but  it  recommences 
with  the  next  pregnancy,  so  that  each  labour  finds  the  woman 
more  deformed  than  before.  And  this  may  go  on  until  the 
••liiiiuetericj  when  the  disease  b  arrested  and  the  bones  may  then 
become  harder. 

Puerperal  osteomalacia  especially  affects  the  bones  of  the  pelvis 
next  the  femora;  the  humeri  and  other  bones  are  less  softened  and 
only  in  advanced  Gases.  The  bone  becomes  excessively  vascular,  the 
septa  are  rapidly  decalcified  and  some 
are  removed,  whilst  tire  marrow  be- 
i rk  red  like  the  spleen  and 
may  showr  hemorrhages ;  at  a  later 
stage  it  is  more  fatty.  The  hone  be- 
comes reduced  to  a  shell,  which  even- 
tually disappears,  leaving  a  yielding 
crinkled    leather-like    sac    composed  5K^J?§^ 

cmly  of  the  organic  material  of  bone. 

Clinical     symptoms.  —  The     first  --'--_- 

signs   are  aching  pain  in  the   pelvis     Pm.  lir*t— Microscopical  appearance 

and    thighs,   often   treated    as   rhou-        **  frag»«* «*  Urn iifl  mdtitiM 

7,,.  ,,  ,  ,.  i'i*i  rasiuro.      (From  Uinrlflciacu*) 

[&at&C.     Then  there  follows  inability 

to  stand  with  bending  of  the  thighs,  or  a  fracture  may  occur  without 
provocation,  and,  as  long  as  the  disease  is  active,  without  showing  any 
signs  of  repair.  The  pelvis  is  deformed  by  pressure  of  the  hips,  so 
that  the  sides  are  convex  inwards,  the  inlet  becoming  trefoil  or 
heart>ahape>  The  puhfii  is  pushed  forwards  like  a  beak,  and  the 
pubic  arch  is  narrowed.  Thus  parturition  is  rendered  difficult  or 
impossible  unless  the  pelvis  is  quite  softened.  The  shaft  of  the  femur 
is  curved.  hjhI  the  peck  yields  so  that  the  head  is  lower  than  the 
trochanter.  The  urine  is  of  uncertain  composition  ;  albumen  (albu- 
mosuria), excess  of  lime  and  phosphates,  lactic  acid,  have  been 
found,  but  by  no  means  uniformly.  If  the  disease  is  arrested, 
cation  »etfl  in  with  some  irregular  osteophyte  formations 
■specially  on  the  pelvic  bone*  and  at  the  insertion  of  muscles  in 
tin  long  bones  ;  the  Fractures  are  surrounded  by  an  excessive  mass  of 
callus.  Also  there  may  be  some  changes  in  the  joints,  as  in  arthritis 
deformans,  This  arrest  and  re  ossification  may  follow  belter  food 
and  bygw  nancies,  the  dimacteric,  <>r  oophorectomy, 

Failing  this,  the   woman   may  die   in    labour  or  from  dyspncea  and 
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exhaustion,  consequent  on  the  yielding  of  weakened  ribs,  or  from 
bladder  and  kidney  infection* 

Treatment. — With  good  food  and  cessation  of  suckling  the  woman 
may  improve,  and  there  may  he  definite  recovery  if  she  does  not 
again  become  pregnant,  The  best  druns  are  cod-liver  oil  and 
phosphorus.  Removal  of  both  ovaries  has  been  very  successful  in 
arresting  the  disease,  but  should  be  recommended  only  hi  the  well- 
marked  cases.  The  patients  have  rapidly  regained  the  power  of 
walking  without  assistance.  Some  canes,  however  perhaps  of  a 
different  causation,  have  remained  unimproved  by  the  operation, 

t  'aflfafton  pfpUerp  ral  totfeOfltotocto, — The  foregoing  considerations 
show  how  difficult  it  is  to  account  for  the  disease.  Its  almost 
endemic  character  in  certain  places  among  women  of  the  lower 
orders  has  been  referred  to  had  hygienic  conditions,  damp,  bad  food, 
hard  work.  In  other  places  it  is  sporadic.  The  women  are  usually  very 
Fertile,  as  if  there  were  in  them  excessively  active  ovaries, and  from  this 
cause  and  the  recurring  pregiianrhs  an  excessive  vascularity  of  the 
pelvic  lK>nes  is  engendered,  For  as  a  normal  phenomenon  of  pregnancy 
hi  increased  blood  supply  to  the  pelvis  has  been  noted.  Hence  the 
favourable  effect  of  the  cessation  of  recurring  pregnancies  and  of  the 
climacteric,  whether  at  its  natural  time,  or  when  artificially  produced 
by  oophorectomy,  Yet,  ae  mentioned  before,  the  removal  of  the 
ovaries  has  not  in  some  cases  influenced  the  course  ")'  the  disease* 

Suit/,  osteomalacia  occurs  more  frequently  in  the  insane,  male 
and  female,  and.  affects  especially  the  spine,  ribs,  skull,  and  limb 
bonee;  one  bone  may  be  more  particularly  affected.  Fractures 
occur  from  very  slight  degrees  of  violence,  from  stumbling,  and 
getting  out  of  bed,  or  even  from  turning  in  bed  or  coughing, 
ub  attendant*  have  to  handle  such  patients  with  the  greatest 
caution. 

Ot4§6maiaoia  of  pu-tnrty. — Theft*  m  accompanied  by  bend- 

in-and  multiple  fractures,  the  lioues  presenting  the  changes  peculiar 

bo  Oifif alaciu  rather  than  to  rickets*     This  osteomalacia  has  beftB 

lint  with  in  girls  about  puberty,  unconnected  with  prcunauev  or 
lactation,  and  in  some  COMB  has  been  arrested  hv  oophorectomy. 
Similar  eases  have  been  met  with  in  males.  Malnutrition,  such  as 
want  of  food)  frmrofo,  or  some  other  disease,  may  have  preceded  the 
i  ond  it  ion, 

Fragilitaa   ossium. — Multiple  spontaneous  or  pathological 

fractures  *  —  Fm*t  it  i  ty  &f  I*  mm  h  as  m  an  y  ca  u  ses .     (a)   It  may  resu  1 1 

one  <>f  the  genera!  diseases  of  bone  already  described  ;  (h)  from 

inHainmatoi  v  local  disease  ;   (V)   fr some  local  or  generalised 

tumour  formation  :  (rf)  fnuu  smile,  nervous  and  exhausting  diseases; 
(t)  from  essential  fragility  of  tione. 

There  are  some  cases  of  apparently  essential  fragility  of  Immh', 
not  rumnvni  with  rickets,  scurvy,  or  osteomalacia,  [n  both  hoy  a 
and  girls  multiple  fractures  may   arise  and    recur  from  very  slight 
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and  yet  unite  readily,  But  the  union  is  liable  to  be  attended 
eformity,  and  the  deformities  progress  and  lead  to  disuse  and 
so  to  eccentric  atrophy  in  the  shafts,  which  increases  the  fragility. 
In  some  instances  an  inheritance  of  this  fragility  can  be  traced,  ftgid 
more  than  one  member  of  the  family  may  be  affected.  Perhaps 
.  ;iscs  are  slight  and  late  instances  of  those  described  under 
congenital  osteopsathyrosis  (p-  209).  Perhaps  the  fragility  may  be 
act] uired  under  bid  hygienic  conditions,  etc.  Horses  and  cattle  under 
certain  kinds  of  food,  on  cold  aud  damp  soils,  and  exposed  to  bad 
weather,  may  develop  a  fragility  of  bone.  But.  the  fragility  may 
bean  early  sign  of  multiple  .sarcomatous  growth  m  bone,  as  happened 
in  :i  case  under  Mr.  Lang  ton,  of  a  boy  who  fractured  his  right 
humerus  when  throwing  a  cricket  ball  at  the  age  of  eleven  ;  and 
in  whom  after  recurring  fractures  of  various  bones  from  slight 
causes  which  united,  a  sarcomatous  growth  appeared  in  the  right 
humerus  seventeen  years  after  the  Ih>iic  had  first  been  tract*  j 


II. — Inflammation  of  Bones  and  Joints. 

Nomenclature. — The  inflammatory  changes  that  occur  in  bones 

and  joints   are  usually  named  according  to  the  chief  starting-point, 

although  they  seldom  remain  confined  to  that  particular  part  of  a 

bona  DC  joint.     The  changes  vary  according  as  they  are  simple  and 

tend  to  resolution  and  sclerosis  on  the  one  hand,  or  to  ulceration  and 

suppuration,  with  destructive  caries  and  necrosis,  on  the  other.    The 

course  of  the  inflammation  varies  according  to  the  specific  cause  of 

the  inflamuiatiiin.  whether  produced   by  pyogenic  cocci  or  by  other 

organism*,  or  whether  the  inflammation  extendflto  the  neighbouring 

rts  oi  la  the  oauae  oi  general  infection* 

As  io  the  toft  parta,  *<»  in  bonea  and  joints,  it  is  the  blood-vessels 

and   cells   which   an    :i- -lively   concerned    in   the   inflammation  ;    the 

actual  twite  and  cartilage,   and   also  the  fibrous  tissue,   play  but  a 

|  tart 

InilaiiumUion  of   a    bone   generally   is   called   osttitix  ;  of    a  joint, 

iirt/intii.       Winn,  O0W6TOr,  it   begin*  OT  chiefly  atVecU  the  periosteum, 

,t   m  Eemed  p&io&Uu  :  when  it  starts  in  the  marrow,  whether  in  the 

Haversian    canals,    cancellous    -spaces,    or    medullary    cavity,    ottoo* 

ini/viih*  ;  when    it    (1   ittuated   chiefly  in   the    synovial    membrane, 

*r/ti"'-itf*.      Difficulty  arises  when  terms  are  applied  to  inflammation 

□oenoing    near   or   at    the    end    of    a    bone*       fc/i/hi/xitis   was 

ilmicIi  used  tor  inflammation,  especially  septic  inflammation 

near  i lie  epiphysial   line  in  the  young.      But  it  was  found  that  the 

inflammation   really   commenced    in  the  marrow  tissue  at  the  end 

of  the   di&phyeie,    hence    the    term    dm/Jt^ttitiit,   not  much  adopted- 

Qkmdritii  nil  been  employed  for  infiammation  affecting  especially 

the  articular  surface,  but  the  cartilage  is  not  the  active  scat  of  the 
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inflammation,  which  either  btgim  ill  the  cancellous  bone  beneaili 
the  curtilage  or  in  the  vascular  tissue  of  the  periosteum  and  synovial 
, i irano  round  its  margin.  The  term  sytwritis  may  bfl  used  when 
the  inflammation  is  restricted  to  the  synovial  tissue  ;  arthritis  for  a 
periostitis  and  osteomyelitis  of  the  joint-ends  in  combination  with 
the  synovitis.  Oatritix  is  tin.-  more  convenient  term  when  the  Origin 
or  extent  of  the  inflammation  is  not  confined  to  any  particular 
part  of  the  boots  Ottttharthvitu  implies  an  iuflainmatmn  in  which 
luith  bones  aud  joints  suffer.  Ottfopathir.  arthroftftthyt  or  in 
combination  omUO  wrtkWfGlhfi  is  used  in  connection  with  diSQHUfti 
of  obscure  origin,  combining  features  both  of 
inflammation  and  of  tumour  formation. 

Itijl'tt)  if  Bone* 

Periostitis  is  an  inflammation  commencing 
in  or  chiefly  affecting  the  periosteum  and  the 
external  layers  of  bone,  to  which  it  may  remain 
confined,  or  it  may  spread  beyond  to  the  centre 
oi  the  bone,  to  a  neighbouring  joint,  or  to  the 
surrounding  toft  parts. 

(a)  Simple  acute  pert  mi  it  is  is  often  traumatic, 
e.g^  due  to  a  kick  on  the  shin,  or  may  be  rheu- 
matic, syphilitic,  typhoidal,  etc.  There  is  an 
acutely  painful  and  tender  swelling  with  red- 
ness and  oedema  of  the  skin  when  the  bone  is 
near  the  surface,  or  if  the  Iwue  is  covered  by 
soft  parts  it  can  be  felt  to  be  enlarged.  The 
pain  is  increased  by  anything  which  favours 
congestion;  thus  it  tends  to  be  worse  at  night 
in  bed,  and  when  the  limb  hanga  down.  If 
cut  into  at  this  stage,  the  periosteum  is  found 
to  be  much  swollen,  edematous  and  infiltrated  by  leucocytes.  The 
blood-vessels  are  dilated  and  those  of  the  osteogenetie  layer  often 
give  way,  so  that  small  hicmorrhages  arc  seen.  Under  these 
circumstances  some  lacunar  absorption  occurs  on  the  surface  of 
the  bonet  the  oomptot  l*me  becoming  cancellous  with  a  rough 
irregular  surface.  The  local  treat mtttt  consists  of  eold  applications, 
with  rest  and  elevation,  and  the  genera!  treatment  is  dependent  on 
the  cause, 

(A)  Simpir  okrome  pmotfttu  has  a  similar  origin  to  the  acute : 
slight  repeated  injuries,  muscular  *  train  and  overuse,  t.g^  from 
loqgj  inarching,  sprains  stretching  ligament*  it  I  heir  insertion^ 
syphilitic  or  rheumatic  inflammations  running  a  chronic  course. 

There  \h  (Fig,  11*3)  an  increased  thickening  of  the  outer  layer 
of  the  periosteum,  new  fibrous  tissue  being  formed,  and  the  whole 
membrane  b  at  the  same  time  raised  from  an  excessive  formation 
of  bone  by  the  osteogenetic  layer,     This  at*   bone,   when  limited 


FiO.      116,   —  Chronic 
pwiottliiin.  (Fro*  Si 
DMtbotamtir'i    Hub- 
|iitd  Museum.) 


Bkl*ft*H  <>f  chronic  porioatitie  of  tho  lower  eml  of  the  femur.     The  itiugitoH*  nt  tin- 
■wdJing  Uy  between  periostitis  anil  a  new  growth.     (Taken  by  Dr.  Efqgfa  VTmkiNun,) 
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m   extent,  is  termed   a  mult.     The  cells  of  the  *  'tic  layer 

undergo  rapid  division,  showing  karyokiuesis,  and  form  bant  in 
membrane,  which  is  generally  densely  compact,  differing  only  from 
normal  bone  in  some  irregularity  of  the  Hav-  items,      If  the 

chronic  periostitis  oontiouea  the  deeper  cancellous  hone  may  become 
compact,  and  even   the   medullary  canal  he  encroached   upon.     A 
periosteal  node  on  the  skull  or  other  flat  bone  may  consist  of  apongy 
ne*     Chronic    periostitis    causes    a    dull    boring   pain 
rally  worse  by  night  than  by 
mil  forms  a  hard  swelling  on 
a   bone,   not    very    tender    dnlees 
rJrmly  pressed.      Kych  when  super- 
ti.  ial    as    on    the    tibia,   there    h 
generally  no  redness  of  the  skin, 
but  the  soft  parte   may  be  odeuia 

tout,  especially  ovef  the  skull. 
The  diagnosis  \a  made  by  seeking 
lot  the  cause;  exploration  with  a 
grooved  needle  will  exclude  fluid, 
and  tie  *  rays  may  aid  in  dis 
:shing  from  sarcoma  (cj\ 
Plate   L    with    V.  and   VI.). 

Trcft  t  m  *>  nt — I  od  id  e  of  pot  a 
(gra,  x.  to  xx.)  is  generally  of  ser- 
vice, and  especially  relieves  pain 
and  removes  much  of  the  swelling 
i!  BJ  philitic,  but  also  docs  good 
in  other  eases.  An  application  of 
belladonna  or  opium  is  required  lor 
pain,  afterwards  mercury  or  iodide 
ointment  n>  promote  absorption. 

(r)  Acute  tn/rrUt*  periotti&u  is 
rinsed  by  01  u^unsms,  in  partii  nlar 
by  the  staphylococcus  pyogenes 
aureus  (see  \l  60),  When  the 
disease  commences  as  such  it  is 
I ■•umijniily  due  to  a  septic  injury,  a 
punctured  wound,  or  compound  fra» dm 
follows    infective    osteomvelitis.      In 


Fid .  11  J*— Am  te  in  f ccti  ve  ostcoroy  el  Ltis 
:imt  periostitis.  Digram  of  ijiflAm- 
matory  foci  in  the  femur  ami  Libia — 
I,  LHUnmenciii^  in  \\m  Lower  cud  of 
tb*  diAphytfe  of  the  'fciuiir  above  the 
Hue  at  llae  epiphysis  ;  2T  extending 
outward*  beneath  tli>  peHMtaun  ; 
3,  an  j*eut.  ii  '  n  tfci  upper  end 
of  the  rtiaphynia  of  tin-  uh'ut,  eom- 
mouinttiDg  lively  with  pus  beneath 
the  raised  period 


More  usually  the  periostitis 
acute  pyogenic  inflammation 
is  a  rapid  emigration  of  leucocytes  and  exudation  of  fluid 
from  dilated  vessel*,  whieh  raises  the  periosteum  from  the  bone 
(Fig,  3  17,  2,  3)  and  develops  an  ftbeoett  hounded  externally  by  the 
purioNteum  and  beneath  by  the  Ixrne.  Contact  with  the  pus  may 
destrov    1 1 1  enetic  cells,  whilst  the  outer  fibrous  wall  proves 

nt  though  deprived  of  the  power  of  forming  bone,  or 
tL,  pm  ],[.*)■  hurst  through  the  periosteum  into  the  soft  parte, 
or   invade  a  neighbouring  joint  (Fig.   1  I  8 }.     The   bone  in  contact 
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with  the  pus  becomes  converted  from  compact  into  cancellous  bone, 
Or    by   ulceration    Of   caries    entire    septa   disappear,    producing  ail 
ration.      LeucHVles  invade    the    Haversian   canals  and    canali- 
cnli,   before  which  the  bony  septa  disappear,  being  first  decalcified 
and  then   removed  by  pbagooytoeiB,      Thr  giant-eel l«  or  osteon 
take  part  in  this  absorption  of  septa,  being  stimulated  into  exe« 
activity  bv  the  tnereaeed  vascularity  attending  tbe  inflammation. 
If,  however,  the  exudation  is  rapid  and  extensive,  the  cirrul; 
to  a   btfge  part  of  tbe  bone  through  the   periosteum,  also  through 
tin'    nut  rant  arteries,   is  cut  oft',   thu  vessels 
being    thrombosed   or    torn   across*     (Toneo* 
fluently  the  outer  layers  of  1>one  rapidly  die 
(peripheral  necro6is)wi  thout  run tergi m 1 g  any 
preliminary  changes    (see     Wecrorii),      This 
raising  of  the  periosteum  by  pus  may  extend 
round   the  circumference  of    tbe  bone   until 
some   closer  attachment  is  met    with,   suet 
as  the  tinea  aspera  of  the  femur,  or  spread 
along  the  hone  as  far  as  the  epiphysial  line, 
to  which  the  periosteum  is  firmly  attached. 

(r/)  Sv.t*acute  andtkremk  infective  period  Mfl 
is  caused  by  pyogenic  organisms  like  tbe  acute 
form,  also  by  a  caseating  tubercle,  a  break 
down  gumma,  a  typhoid  node,  or  an  exten- 
sion to  bone  from  the  soft  parts,  ^.7.,  by  a 
chronic  ulcer  of  the  leg.  Beatdefl  the  symp- 
toms of  simple  periostitis,  there  is  throbbing 
with  softening  of  the  swelling,  which  thru 
fluctuates,  and  is  found  to  oontain  pua  when 
explored.  In  chronic  eases  the  pus  is  tbin 
with  only  a  few  fatty  pus  COfpn  pear 

ing  as  a  trans pireut,  sticky,  Bynovial-Hke 
fluid  (fitriostitt*  ifNtitmhio&a).  The  surface  of 
the  bone  forming  the  floor  of  the  abscess  is 
roughened  by  caries,  or  tbe  outer  oompad 
table  may  lw  found  necrosed*  Spreading  from  the  fHriostitis  a 
general  hypertrophic  inflammation  may  affect  much  of  the  shaft  of 
tbe  hone,  with  or  without  necrosis,  the  texture  becoming  hpoi 
osteoporotic,  and  yielding  under  the  Isxly  weight. 

Osteomyelitis. — (hUomfMtH  i*  the  term  fop  inflammation 
eonmsL-nciiiLT  »u  tbe  hlnod -vessels  and  involving  the  connective 
tissue    and    oellg   ni  tin*    mUfiof   of    bone,    whether  the    medullary 

oatity,  oanoeUooi  Kpacea,  or  Haversian  canals. 

(a)  Simple  asttvtiiyrlitijt,  if  ft<ut?f  causes  at  first  softening  from  rh< 
increased  vascularity,  the  bone  bleeding  freely  and  yielding  more 
readily  than  normal  to  a  cutting  instrument,  and  showing  evidences 
of  blood  egtraraeatJOlL      As  a  result  bending   and   deformity  arise, 


Pru.  118,— JKffitM   infec* 
—it4H>myvlititiuf  the 
tiliiii,    which   *iw    fob 
lowt'i  ii<«n  u( 

the  knee  uth!  ankle 
pint*.  (St.  Ekrthfifo* 
mew1!*  liuHjiiuI  Mu- 
tt.) 
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If  the  inflammation  is  subacute  or  chronic  from  the  first,  or  becomes 
so  after  an  acute  stage,  sclerosis  ensues,  cancellous  hone  towards  the 
surface   becomes   compact   by  the   formation   of  somewhat  iiTtvuLtr 

rsian  systems,  and  cancellous  or  even  compact  bone  eticroarlies 
upon  or  fills  up  the  medullar y  cavity,  Si/mpU  loocUited  osteomyelitis 
is  commonly  the  result  of  an  injury,  a  fracture,  separation  of  an 
epiphysis  or  lodgment  of  a  foreign  body,  such  as  a  bullet.     If  bbs 

ol  the  epiphysial  cartilage  is  involved  growth  may  D*  hindered 
or  arrested,  and  deformity  results.  Stoph  tKfit*  osteomyelitis  ii 
met  with  in  constitutional  amotions,  such  as  rickets  and  osteitis 
deformans. 

\t>\  fnUithf  oetoomtftlitUn — Acute  infective  osteomyelitis  is  tbc 
result  of  the  growth  in  the  bone  of  pyogenic  organisms,  in  particular 
the  staphylococcus  pyogenes  aureus.  It  tends  to  spread  along  the 
molulljuv  cavity,  outwards  to  the  surface,  and  then  to  strip  up  the 
periosteum,  or  invade  the  neighbo tiring  joint,  and  large  portions 
of  the  bone  may  undergo  death,  central  necrosis,  Hv  means  of 
lymphatic  absorption  and  of  septic  thrombosis  of  neighbouring 
veins,  the  clot  in  which  breaks  down  and  gives  rise  to  septic 
embolism,   general    infection  by  the  staphylococcus  follows.     The 

rit  suffers  from  toxiutemia,  septicaemia,  or  pyremia,  and  may 
die  of  septic  pneumonia  or  of  exhaustion. 

Infective  osteomyelitis  may  arise  by  direct  infection  iu  the  case  of  a 
compound  fracture  or  septic  wound  exposing  bone,  or  may  spread  up 
tin-  medullary  cavity  from  aseptic  amputation  wound.  More  frequently 
nowadays  the  infection  is  lucmatogenous  in  origin.  The  organisms 
arrive  in  the  blood-stream  and  settle  down  where  the  bone  is  specially 
vascular,  viz.,  at  the  growing  ends  of  the  diaphyses  of  the  bog  bo®<  i 
(Fig.  117).  Here  there  are  large  capillary  loops  wherein  the  stream  is 
slow,  and  which  a  slight  injury,  a  strain,  blow  or  fall  may  easily 
rupture  and  c-uise  extravasation  of  blood,  a  favourable  nidus  for 
the  organisms.  A  previous  disease,  measles,  scarlet  fever,  et<\*  mis 
have  weakened  the  resistance  of  the  patient,  or  a  distant  belli  ol 
suppuration  and  necrosis  snob  m  <  Inonicear  disease,  tonsillitis,  carious 
teeth,  sores  in  the  mouth,  may  be  the  source  of  the  organisms.  Wet 
and  cold  may  favour  an  attack  by  inducing  congestion,  Often  the 
(Haeuti  Q6QUA  without  warning  iu  previously  healthy  l>oys  and  girls, 
more  freq  ad  more  acutely  in  the  former  than  in  the  lar 

L  i  w  di&d  ot  i  i.     A  b»  '#*i  { Fig,    119). — The  sta  phyloc 

'I* -vi'lop  an  acuta  AboceflB  as  in  s<>fi  parK  the  leucocytes  rapidly 
B&eOfbing  the  Oftncellous  septa,  or  causing  them  to  die,  so  that  iu  the 
■toom  vivify  are  debris  of  septa  or  a  distinct  sequestrum  of  necrosed 
bone  ( IV  120),  Supposing  the  septic  inflammal  ion  to  remain  confined 
BceUottt  bone  around  it,  there  takes  p  mple  inflamma- 

tion ending  in  sclerosis.       By  this  means  tin  ruvity  become* 

feed  in  ;i  wall  of  mmpjict  bone,  which  shuts  it  off  from  the 
medullars    o&vkj        The    simple    inflammation    extending    to    the 
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periosteum  causes  new  periosteal  bone  to  be  formed  ou  the  surface, 
so  that  the  abaft  appears  to  be  enlarged  in  a  spindle-shaped  fashion, 
The  pus  may  gradually  become  more  fluid  with  fatty  degeneration 
of  the  pus  cells,  and  the  sequestrum  becomes  loose,  and  of  ■  dark 
colour,  or  it  may  be  partly  or  wholly  removed  by  phogOOyt* 

Cmtrn  f  >MfQ  mtftl it U  and  necros m« — Th e  pu s  ex t end s 

into  the  central  medullary  cavity  and  partly  or  wholly  involv< 
The  inner  layers  of  cancellous  bone  become  necrosed  and  form  m 
irregular  tube  of  dead  bone,  or,  if  in  an  amputation  stumpt  the 
sequestrum  is  conical,  involving  at  the  lower  end  a  thick,  rim;  of 
hone  and  taporinii  upwards.  If  the  septic  inflammation  remains 
limited  to  the  medullary  cavity  and  the  neighbouring  cancellous 
bone,  simple  sclerosing  inflammation  takes  place  in  the  periosteum, 


Km.  119, — Abssce&g  in  eml  of 
tiloa.  The  so- called  [pyogenic 
muiubriinc  ih  yk11  ween. 
(From  Bit  Bart h  olome w  s 
HaMpit&l  Museum,) 


Ft«.  120.  —  Necrosed  ran*  ell  mi- 
I »■! i*1  in  utaees*  cavity.  (From 
*St,  litirtliolonicw's.  Hu*nit«i  Mu- 
seum,) 


and  new  compact  bone  is  formed  on  the  surface  of  theold,  cattaiii*:  nil 
the  shaft  of  the  bone  to  appear  thickened. 

Suppurative  periottiti*  mtd  nrrrmixofthr  w}mh  Mcknen  of  the  *h*t/t 
— The  pus  breaks  through  from  tin-  end  of  the  diaphysis  and  MOM 
acute  suppurative  periostitis,  with  or  without  lueniorrhagea  in  the 
osteogenetie  layers  of  the  periosteum.  It  may  extend  so  an  to  separate 
the  periosteum  from  the  whole  of  the  diaphysis,  which  then  diea 
m  mam**  (Fig,  122)  and  Hrparates  at  the  epiphyses  from  the  audi  of 
the  I  tone,  or  this  extension  of  the  suppuration  may  be  limited  by  the 
lines  of  ittMhramt  of  tendons  or  fibrous  septa.      At  the  same  time 

tl iteogMHtia  Inwrof  the  p<  riosteum  may  be  in  part  or  throughout 

the  whole  of  its  eis tent  destroyed,  so  as  to  be  unable  to  form  new  Ikhjg* 
If,  however,  the  pua  is  let  out,  and  the  dead  bora-  removal  it  m  rnilv 
datr,  tlie  whole  of  the  shaft  may  be  restored   by  the  j<  !  bone 

Formation,  in  a  young  child  in  a  very  complete  manner.    Supposing, 
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however,  the  pirn  only  to  escape  through  the  soft  parts,  the  periosteum 
forms  an  enclosing  shell  of  irregularly  compact  or  spongy  Ixme 
(Fig,  J  _'"_'},  the  hone  being  thickened  and  perforated  by  m 
discharging  foul  pus,  hence  called  cloacfe,  whilst  the  dead  bone 
lies  loose  in  an  abscess  ravity  occupying  more  or  less  of  the  place 
of  the  shaft  of  the  former  bene  {see  iVwroa**). 

Suppurative  epiphysitis   with    arthritic— This  is  the  more 


n 


V 


ass 


Fl»«  12L— NwrtNM*    Dingrum   ->f  the   femur  with 

tMUftJ  Doergtil,  .in»l  of  the  tibu  with  pel 

SCorou*        1    Bequtitrotn   furnied   in    the    lower 

pftrtuof  U  u*  oi    the   femur  mi  r rounded 

i i.i  and  eaeloted  li>   (2)  in  invoLutiraui  of  new 

■  ■"i#;al  hull*-.  nettttuu  formed  by  the 

I  layers  of  the  fthift  of  tho  tjbia,  covered  by 

(4)  pfltlwted  new  bone. 


Pl9.    12a.  —  Necrowis    of 
o|  LiKinT  the  result 
of  lit utc  infective  osteo- 
myelitis.  (Dniitt  *»  Bat- 
ge'7-} 


likely  bo  happen  when  the  epiphysial  line  is  in  close  connection  with 

the  joint  cuv ity ,  therefore  it  occurs  more  readily  in  the  upper  end  of 

th«-  femur  than  at  the  lower  end,     The  suppuration  extends  to  and 

destroys  the  o*>t  tt  ^(.' lie  tie  cells  of  the  epiphyseal  line,  and  the  result  is 

an  ftRW  <>f  growth  ,  <>r  tho  septic  inflammation  spreads  through  the 

4  the  bone  to  the  joint,  causing  septic  arthritis.      The  centre  of 

fpiphjVTB,  or  the  whole  end  of  the  hone,  may  become  a  sequestrum. 

Necrosis  of  bone  is  due  to  a  rapid  and  complete  thrombosis  of 

the  blood-vessels,  both  arteries  and  veins,  by  infective  iutlammation, 
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whether  rni '.ring  by  the  arteries  of  the  periosteum  or  by  the  central 
artery  or  arteries  of  the  bone.  As  a  result,  there  may  be  a  super- 
ficial, partial,  or  peripheral  neerom  of  compact  bone,  a  deep  central 


Yin,  129L — Diagram  of  the  profits  of  aeration  or  iteul  bouc.  r.  Dead  bone; 
6.  Inflamed  living  bone  with  formation  of  granulation  -ti^uo  where  it  t*  m  contact 
with  the  doad  part ;  ft.   HeaUby  living  bono. 

necrosis  involving  cancellous  bone  near  or  around  the  marrow  cavity, 
or  total  necrosis  of  the  whole  shaft,  or  of  the  epiphysial  end  of  the 
bone, 

Cfairacteri  and  teporttfioR  ofd&ad  bone  (Fig*  125), — The  dead  bone 


I-k.   I2i 


Pro*.  121,  125,  mid  12l»  illustrate  the  formation  of  a  sequestrum,  it*  separation  from 
the  Mi'in^  bow,  and  tbe  oavitv  hft  after  ita  removal,  rt,  Pond  bone;  &♦  Living 
bone  ;  c.  The  serrated  [Wrioatoain  lined  by  granulation*  ;  <i  Cloaca?  lined  by 
granulation*,  which  are  iadieatcd  by  nhadmtf*  and  are  continuous  with  those  lining 
wity  containing  the  toquMraia  ;  b.  X» jw  padotteaj  bona  perforated  by  dune**. 
f.  Cavity  left  after  removal  of  the  b 1 1  boMi     (After  Billroth.) 

is  at  first  white,  but  becomes  brown  or  black  when  exposed  to  the  air 
and  decompiling  discharges.     Cum  pact  l>onc  when  dead  in  stn 
and   rings  when  tapped  by  a  metal   sound    or    probe;    cancellous 
bone  at  compact  ho/M  it  partly  eroded  by  phagocytosis,   is   rough 
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i mi  uneven,  with  jagged  edges,  and  grates  on  touching  with  a 
probe.  When  a  portion  of  bone  has  become  dead  it  is  separated  by 
the  activity  of  the  living  cells  or  osteoclasts  derived  from  pre- 
existing eel  Is  and  leucocytes  which  arrange  themselves  on  it  ami  BBA 
into  it  or  erode  it  so  as  to  reduce  its  size.  Also,  thcv  absorb  the 
still  living  septa  immediately  around,  and  so  increase  the  cavity  in 
which  the  sequestrum  lies.  In  peripheral  necrosis,  affecting  a  limited 
area  of  the  external  compact  layer  of  bone,  *.»/.,  of  the  skull  (see 
Fig;.  138),  a  groove  forms  like  the  line  of  demarcation  between  the 
dead  and  living  in  soft  parts,  and  deepening  and  extending  beneath 
the  dead  bone  the  latter  is  out  off  and  rendered  loose,  so  that  it  may 
spontaneously  come  away,  **  exfoliate,"  as  it  fa  termed,  or  be  easily 
extracted.  The  cavity  left  is  lined  with  vascular  granulation  tissue, 
the  superficial  layers  of  which  become  pus  cell*,  and  the  deeper 
layers,  eO&Aiatixig  of  osteogenetic  fibroblasts,  form  new  bone  to  fill 
up  the  cavity.  Where  the  periosteum  is  not  destroyed,  new  bone  is 
formed  by  it,  as  well  as  by  osteoblasts  in  the  outer  layers  of  bone 
amnnd  a  central  mrmsis.  The  new  bone  is  thus  said  to  hivaginate 
the  dead  bone  or  sequestrum  by  an  involuerum,  in  which  the  seques- 
trum comes  to  lie  loose  (Figs.  124,  125,  126). 

The  sequestrum,  if  small,  may  be  gradually  absorbed  in  the 
course  of  weeks,  or,  if  large,  remain  until  removed  by  operation. 
The  cavity  is  lined  with  granulation  tissue,  composed  of  leucocytes 
becoming  pus  cells.  In  recent  cases  the  granulations  are  very 
vascular,  in  older  cases  the  lining  if  smooth,  velvety,  less  vascular, 
looking  like  mucous  membrane.  Through  the  involuerum  the  cavity 
communicates  with  the  surface  by  one  or  more  openings,  termed 

Qm*  «u  is  the  term  employed  for  the  process  when    no 

external  suppuration  ensues.  The  sequestrum  comes  to  be  sur- 
rounded by  an  involuerum  of  compact  bone,  which,  being  composed 
of  new  periosteal  Ijone,  causes  an  external  enlargement  of  the  bone 
and  simulates  t  he  growth  of  a  tumour.  In  the  cavity  the  sequestrum 
may  disappear,  leaving  a  thin  oily  fluid,  where  also  pyogenic  organisms 
in  a  resting  state  remain  alive  and  potentially  active  for  many 
years, 

PimpfatW  jiecrofis  (see  Diseases  of  the  Jaws). 

Kj  SMbacmU  and  chrome  in/Wiivt  osteomyelitis  is  produced  by  tuber- 
culosis, syphilis,  typhoid  fever,  and  pyogenic  processes  running  a 
slow  O&fttM,  In  the  most  chronic  nou-suppurative  variety,  the  chief 
result  is  sclerosis,  formation  of  compact  cancellous  bone  to  exom 
around  the  mil a  minatory  area.  The  bone  becomes  heavier  and 
tends  to  betid,  »  h  a  ckromc  C&BCm  fovmi  at  the  focus  of  inflammation, 
especially  in  the  cancellous  tissue  of  the  ends  of  the  loug  bones,  The 
wall  of  the  cavity  is  surrounded  by  sclerosed  bone,  <»r  it  becomes 
gradually  absorbed,  so  that  the  pus  eveutuatly  bursts  into  the  soft 
part*,  or  is  discharged  into  a  joint,  or  a  spontaneous  fracture  occurs. 
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Car ka  or  ut&ro&ion  (Fig.  128)  of  bone  is  comparable  to  chronic 
uhi  i.ttinu  in  idft  pfcltft,  und  is  a  process  of  rapid  lacunar  absorption  ; 
septa  are  first  softened,  then  absorbed  or  detached  by  means  of 
leucoc  j  tes  and  osteoclasts.  Com  pac  t  bone  becomes  c  an ( *  1 1  on  a ,  n  n  i  lf  \  > , 
worm-eaten ;  cancellous  bone  disappears  leaving  a  cavity.  When 
masses  of  cancellous  bone  are  detached  and  foun<l  Loose  in  the  pus 
the  condition  in  known  as  caries  fMCf&ioBL. 

Si'.ftts  vfocw  Jtfix. — Acute  septic  ostcoimvliti* often  I 

me  nee  a  suddenly  as  a  severe  inflammatory  fever,  with  rigors  and 
delirium  ;  in  t lie  milder  types  it  is  a  toxinamiia,  due  to  the  absorp- 
tion of  toxins ;  but  is  a  septicaemia,  staphylococci  being  found  in  the 
blood,  in  the  more  severe. 

Locally  there  is  deep-Seated  pain,  dull 
in  character,  or  intense,  becoming  almost 
agonising  on  the  least  attempt  at  handing, 
The  soft  parts  covering  the  bone  become 
swollen  from  odema,  causing  the  skin  to 
appear  white  and  waxy,  then,  as  the  deep- 
seated  suppuration  raises  the  periosteum  or 
spreads  outwards  into  the  soft  parts,  dn 
red.  Indistinct  fluctuation,  or  merely  a 
tense  elastieityt  may  now  be  obtained,  whilst 
the  limb  below  becomes  (edematous.  The 
inflammatory  swelling  is  situated  around  the 
seat  erf  injury  if  directly  inoculated,  about 
the  end  of  the  long  bones  (Figs.  117 
121)  if  luemati>ir<'nous  in  origin,  or  in  special 
positions  if  it  extends  to  other  parts,  as  in 
the  case  of  the  ear  to  the  temporal  hone, 
from   the  nose  to  the   upper  jaw,  from  the 

I ith  to  the  lower  jaw.       When  of  hiemato 

genous  origin  the  commonest  situation  is  the 
lower  end  of  the  femur  or  upper  end  of  the 
tibia.  There  the  swelling  can  be  clear  ly 
distinguished  in  its  early  stages  {compare 
Fig,  117  with  Fig.  129)  from  an  infection  of  the  knee,  for  the  ends  of 
the  diaphyses  are  well  beyond  the  joint,  and  the  joint  ie  superficial. 
In  other  cases  the  end  of  the  diaphysis  is  more  closely  in  relation 
to  the  joints  or  the  joints  are  more  obscured  by  soft  parts,  lb  m- . 
in  the  case  04  the  ISppfi  end  0*  the  femur,  or  the  upper  end  of  the 
humerus  rod  other  ends  of  the  long  bones,  it  is  difficult  to  dis- 
tinguish from  arthritis,  and   even  if    the  mtlanuoan«ai  ( itm 

iu  the  diaphysial,  it  tpuekly  involves  the  joint  in  such  GOM  \> 
regards  difirmrtial  diaffmm^  unite  septic  otteomyetitu  is  moat 
likely  t*>  bfl  confounded  with  acute  rheumatism.  The  special  sigua 
of  rheuiuatir  fever,  the  multiple  atlections  of  the  joints,  and  of  the 
heart,  the  eiamination  of  the  serous  fluid  aspirated  from  the  joints, 


Pic.  127.—  Su  baeu  Us  e*t  co- 
rn yditia,  tl*Q6*U«d  mre- 
tying  onteitiji  or  m 
Tin-  1 1  a f  v i  - i nti  t^mli 
runt  camifiiuli  dta&ppftir 
,irnl  compncl  hone  be- 
come* cancel  but ;  tun 
sojita  of  «wcdioiui  bona 
rihwppear* 


OARIK, 
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the  relief  of  the  pain  by  salicylates,  should  serve  to  exclude  rheu 
mutism*  On  the  other  hand,  septic  osteomyelitis  may  be  traced  to 
some  source  oi  infection,  or  if  hematogenous  commences  at 

one  place,  other  bones  and  joints  being  free  and  not  swollen,  although 
tIm  patient  may  be  generally  tender  to  the  touch.  The  patient 
assumes  quickly  the  pale,  earthy  loofe  of  septic  in  fiction,  and  may 
he  slightly  jaundiced,  <>r  develop  a  septic  rash.  The  blood  will 
show  leucocytosis  and  may  yield  .staphylococci,  the  swelling  when 
aspirated  containing  pus  with  staph  vloroeri.  Tin'  later  genera] 
infection,  pleurisy,  pneumonia,  endocarditis,  and  pericarditis,  the 
development  of  pyemic  abscesses  in  joints  or  soft  parts,  are  alJ 
attended  by  the  development  of  the  general  state  of  septic  intoxica- 
tion, called  the  typhoid  state. 

Trent  mmt. — It  ia,  unfortunately,  far  too  often  the  case  that  a 
preliminary  diagnosis  of 
acute  rheumatism  stops  the 
way  to  surgical  treatment 
until  grave  or  fatal  injury  has 
taken  place.  The  disease  is  one 
entirely  for  surgical  measures. 

An  incision  must  be  made 
into  the  swelling  in  the  line  of 
Tie  Ijone,  avoiding  large  blood- 
vessels and  nerves,  and  with- 
out entering  the  neighbouring 
joint.  The  pus  may  he  reached 
on  dividing  the  periosteum  ;  the 
incision  should  then  be  ex- 
tended along  the  lx>ne  as  far 
as  the  per  tost  eum  has  been 
raised.      The     pus    and     blood 

l.e  seen  WBtting  from  the  softened  diaphysis,  when,  by  means  of 
1  trephine,  gouge,  or  spoon  the  centre  of  the  end  of  the  diaphysis 
should  be  reached,      In  an  early  case  one  should  avoid   opening   the 

.  .1  medullary  cavity,  or  injuring  the  epiphysis  or  the  joint. 
Whfo,  however,  the  pus"  has  already  spread  into  the  central  canal, 
a  groove  must  be  <  m  along  the  shaft  of  the  hone  with  an 
a n^ilar  gouge,  ete.  Having  exposed  the  full  extent  of  the  suppura- 
tion,  all  blood  tad  pus  is  removed  from  beneath  the  periosteum, 
also  broken  diivvn  nun  row  and  pus  from  the  central  canal,  afterwards 
Wiping  Miit  tbe  bfeoted  area  with  carbolic  aei<i.  I  in  20,  or  perehh> 
ride  of  mercury,  I  in  1,000,  all  the  antiseptic  being  forthwith  swilled 
away;  then  the  cavity  is  dressed  by  placing  iodoform  gaiwo  strips 
in  09»tftat  with  the  bare  bone,  in    the  hope  that  necrosis  will   not 

ensue,   or  only  do  so  to  a  limited   extent.     This  treatment  si Id 

be  followed  by  relief  of   rhe  sijfus  of  septic  intoxication.     TbM  teofl 

y   should*  be   found   dry  on  changing   the   dressing.     Vascular 


Fi  &  1 28.  — Diatf nun  of  caries,  a.  Granu- 
lation tiHHUo  surrounding  capillary  loops  ; 
i\.  SmnTl-rell  txiiJatiou  destroying  the 
bone  ;  c  Sunt  bed)  exudation  between 
vesaels  and  walls  of  the  Haversian  canals  ; 
l>.  Normal  bone. 
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granulations  spring  up  over  the  bare  bone,  and  the  cavity  is  slowly 
tilled  up. 

' If,  unfortunately,  the  surgical  treatment  is  commenced  at  a  later 
■,  the  whole  diapbysis  may  be  found  already  necrosed,  and 
should  then  be  removed!  leaving  the  epiphyses  and  their  cartilage, 
the  cavity  being  filled  with  gauze.  If  the  osteogenetic  layer  of  the 
periosteum  has  not  been  destroyed,  and  the  patient  is  young  and 
previously  healthy,  the  whole  diaphysis  may  be  restored.  The  limb, 
when  part  of  the  shaft  Of  the  whole  bifl  toon  removed,  must  be 
placed  on  a  splint,  and  extension  may  be  required.  If  the  eepfeta 
inflammation  has  already  spread  to  the  epiphysis  and  joint,  as  in 
the  case  of  the  hip  or  shoulder,  the  end  of  the  bone  requires  to  be 
excised  and  the  joint  treated  as  in  Septic  Arthrift*. 

If  extension  has  occurred  to  the  soft  parts,  but  only  to  a  limited 
extent,  the  suppurating  tracts  should  be  freely  laid  open,  wiped  out 
with  an  antiseptic,  and  stuffed  with  gauze.  This  is  a  much  better 
measure  than  making  a  a m n tor- open iug  and  inserting  a  drainage 
tube. 

If  the  vein  in  the  neighbourhood,  e.</.,  the  superficial  femoral  in 
the  case  of  the  lower  end  of  the  femur,  the  asittuy  in  the  case  of  the 
shoulder,  be  blocked,  as  indicated  by  tedema  and  venous  obstruction 
of  the  limb  below,  it  may  be  possible  by  ligature  or  by  excising  a 
length  to  save  the  patient  from  septicemia  and  pytemia.  Throm- 
bosis of  the  neighbouring  vein  or  veins  is  quickly  followed  by  breaking 
down  of  the  clot,  then  by  severe  rigors  which  mark  the  onset  of 
pyaemia.  This  event,  also  diffuse  suppuration  in  the  soft  parts,  also 
the  rapid  exhaustion  of  the  patient  as  shown  by  a  pulse-rate  rising 
above  120  per  minute,  indicate  the  necessity  of  immediate  amputation 
to  save  life.  The  general  treatment  of  the  patient  is  described  on 
p+  53, 

The  si<fm  of  mhaettte  and  chronic  QtfaJIHJwAfou  are  a  dull,  aching 
pain  Attended  by  (edema  and  swelling,  and  later  by  thickening  of  the 
bone.  An  abscess  may  slowly  appear,  become  superficial  and  burst, 
forming  one  or  more  sinuses  leading  down  to  bare  bone.  If  the  disaaae 
remains  confined  to  the  bone,  boa!  heat  and  tenderness  on  pressure, 
with  thickening,  point  to  the  formation  of  a  bone  &bt06M  ;  the  bone 
may  bend,  or  the  epiphysis  being  involved  growth  may  be  increased 
so  that  the  limb  is  longer,  ot  growth  is  checked  or  arrested  so 
that  the  limb  is  found  shorter,  or  is  one-sided,  irregular,  so  that  a 
deformity  such  as  knock -knee  arises.  The  swelling  begins  near 
the  end  of  a  bone,  from  which  it  may  extend  along  the  shaft  to 
cause  general  thickening,  or  ultimately  burst  into  a  joint  and  cause 
arthritis,  Of  &  spontaneous  fracture  arises.  Remaining  untreated, 
extensive  necrosis  ensues,  the  patieut  suffers  from  prolonged  septic 
absorption,  develops  metastatic  abscesses  or  amyloid  disease,  or  the 
disease  Np  reads  to  the  neighbouring  artery,  *.$,t  the  popliteal,  giving 
fine  to  an  nnetu  vnni  and  hemorrhage.    Epithelioma  may  develop  at  the 
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mouth  of  a  discharging  sinus  of  long  standing,  and  spread  backwards 
iuto  thi  booe,  which  it  infiltrates,  and  gives  rise  to  fracture  :  or  sarcoma 
may  arise  in  the  boue  itself* 

The  &agno*ii  is  mwk*  by  noting  the  eomnieucetneut  of  the  disease 
near  the  end  of  the  shaft  of  a  bone  as  distinct  from  a  joint,  or  is 
following  on  some  injury  or  by  extension,  &$,,  from  the  eat  or  mouth 
in  nose.  Evidence  may  be  found  of  general  infection  by  tubercle, 
syphilis,  typhoid  fever,  The  disease  may  be  at  first  taken  for  a 
sarcoma.  Autisyphilitie  treatment  may  be  idoptfcd  in  the  first  place, 
but  even  although  the  disease  may  have  been  started  by  syphilis, 
secondary  pyogenic  infection  may  have  followed  and  set  up  necrosis. 
Moreover  a  minima  may  resist  treatment.  An  examination  with  the 
%  rays  may  be  of  service*     Compare  skiagrams,  pp.  312  and  362, 

In  all  doubtful  cases  an  exploratory  incision  is  required.  It  is 
very  wrong  to  delay  and  call  the  swelling  "rheumatic."  The 
incision  is  made  down  to  the  faoBQ,  and  the  periosteum  being  found 
greatly  thick etied,  a  piece  should  be  excised  and  quickly  examined 
microscopically.  Inflammatory  tissne  should  present  a  uniformly 
fibrous  appearance  with  i edema  and  small  abscesses*  a  gumma 
small  yellow  points  undergoing  mucoid  softening,  a  sarcoma  no 
suppuration  (unless  it  has  followed  as  a  sequela),  bnt  a  vascular 
tissue  with  hjciuorrhages.  An  outer  shell  of  newly- formed  periosteal 
bone  being  reached,  this  may  l»e  first  bored  into  by  an  awl,  then 
cut  through  with  gouges  or  the  trephine,  A  cavity  is  exposed  lined 
witli  vascular  granulation  tissue  containing  a  sequestrum,  unless  this 
has  beflD  Absorbed.  The  cavity  within  die  invuluerum  must  be  laid 
open  to  its  full  extent  by  cutting  away  the  shaft  for  not  more  than 
a  quarter  t"  one-third  of  the  cirenmference.  A  long  channel  may 
have  to  be  cut  through  much  of  the  length  of  the  diaphysis,  e*tj^  of 
the  femur  or  humerus,  the  cavity  and  all  sinuses  well  scraped  out, 
organisms  destroyed  by  an  antiseptic,  and  a  gauze  dressing  applied 
and  changed  frequently  until  the  cavity  tills  up  with  healthy  granu- 
lations in  the  depths  of  which  new  Ikjuc  is  formed.  The  filling  up 
of  the  cavity  may  in-  aided  by  bone-grafting 

Amputation  is  rendered  necessary  when  the  patient  is  already 
exhausted  by  long-standing  disease  and  by  age,  so  that  his  power 
Ol  repair  IS  feeble,  and  amyloid  disease  is  commencing.  It  is  also 
required  when  spontaneous  fracture  or  ulceration  into  the  main  artery 
with  htBmgrrhage  has  taken  place,  when  an  epithelioma  has  grown 
in  from  tin-  month  of  annus,  when  a  vascular  new  gXQWtfa  anmnd  the 
fooma  of  fttipptUfttion  indicates  a  sarcoma,  or  when  there  is  extension 
to  the  joint*  or  a  wide  involvement  of  soft  parts. 

Bone  repair — Bone- grafting. — The  osteogeuetic  activity  of  the 
periosteum  has  been  excited  by  plugs  soaked  in  chloride  of  bIdo,  5  to 
10  per  cent.,  or  in  turpentine.  Pieces  of  the  periosteum  and  bone  of 
animals  have  been  grafted  fox  However,  there  is  no  sufficient  evidence 
that  living  periosteum  and  bone  can  be  grafted  in  so  that  the  graft 
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itself  persists  and  the  cells  in  it  actually  form  bone;  it  is  supposed 
rather,  that  when  inserted  free  from  germs,  the  graft  forms  a  favour- 
able  scaffolding  which  is  invaded  by  osteogenctie  cells  from  the 
healthy  iieiphbourin;:  marrow  and  periosteum,  producing  new  hone 
whilst  Absorbing  the  graft;  Hence  there  appears  no  necessity  to  make 
use  of  grafts  from  a  recently-killed  animal,  certainly  not  of  a  living 
one;  and  hone  removed  from  the  same  patient,  or  taken  from  another, 
r,y,,  undergoing  amputation,  appears  to  otter  no  special  advantage. 
Handy  aseptic  materials  of  proved  service  are  r  (i.)  decalcified  bone 
in  chips — sections  of  healthy  ox  bone  decalcified  and  preserved  tinder 
absolute  alcohol  until  required  :  (ii.) ■  calcined  boat  in  chips  or  powder 
heated  aJiwfe  riu mediately  before  use  in  an  iron  spoon  ovlt  a  finme  ; 
and  (iii.)  plaster  of  Paris  mixed  with  1  in  20  carbolic  acid  to  the 
consistency  of  i  thick  cream.  Dead  bone  is  removed,  the  surrounding 
Ihmic  scraped  and  gouged  until  vascular,  healthy  bone  is  reached, 
all  enmities  are  well  sponged  out  with  an  antiseptic  and  the  cavity  is 
dried,  Then  the  material  is  rammed  in  level  with  the  surface  and 
a  gauze  dressing  applied  above. 

Boue  flaps  for  special  cases,  such  as  the  skull  or  nose,  are  com- 
I  of  skin,  periosteum  and  bone  raised  by  the  chisel  and  shifted 
over  the  gapi 

Inflammation   of  Joints. 

General  anatomy* — The  union  of  separate  bones,  sr/mirthrom*, 
either  by  fibrous  tissue,  *ynde*mo*ixt  or  by  cartilage,  *;/Wio/j^ro*M, 
may  in  later  life  become  OflseoUft,  apnoataltJ.  The  formation  of  a 
fissure  between  the  ends  of  separate  liones,  a  diartkron^  may  be 
only  partial,  as  in  the  pelvis.  In  a  complete  joint  or  cliarthrosis  the 
ends  of  the  boue  are  covered  by  articular  cartilage  in  place  of  the 
periosteum  which  covers  the  rest  of  the  bone.  The  external  covering 
or  capsule  of  the  joint  consists  of  a  vascular  synovial  membrane 
secreting  synovial  fluid,  outside  which  is  connective  tissue  and  fat  in 
places  pushing  the  synovial  membrane  into  the  interior  of  the  joiut 
as  folds  and  villous  processes.  In  some  joints  inter-articular  fibro* 
cartilages  consisting  of  fibrins  :um3  clastic  tiroes  containing  cells  are 
interposed  between  the  joint  surfaces. 

The  lyw* •'•/»!/  m#mfolflHie  COOW§*8  of  l  superficial  layer  having  many 
connective- tissue  cells  arranged  rather  irregularly  in  layers,  parallel 
to  the  surface,  without,  any  basement  membrane  or  other  line  of 
demarcation  from  the  innermost  layer  uf  indistinctly  marked  endo- 
thelial cells  lining  the  joint.  The  deeper  layers  are  of  connective 
tissue  With  few  edit.  It  is  a  very  vascular  tissue,  branches  of 
articular  vessels  running  to  the  synovial  surface  and  forming  tor- 
tuous loo]  13,  Fat  cells  also  in  places  cartilage  cells,  but  no  gland 
cells,  exist  The  synovial  membrane  is  attiu  In  d  in  the  bone  round 
the  joint  at  the  junction  of  the  articular  cartilages  with  the  periosteum. 

The    articular    rartilagt    is,    on    the    other    hand,    non-vascular, 
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nit  hough  its  edge  may  be  overlapped  by  synovial  folds  which, 
in  tinned,  become  exaggerated*      It  is  composed  of  hyalin  cartilage, 
several  rows  of  cells  Lying  in  strata  parallel  to  the  surface  without 
auy   endothelial  covering,   the  deeper  layers    in   contact    with   the 
cancellous  bone  ahowin-   calcification. 

Degeneration  of  articular  cartilage. — Articular  curtilage  only 

degenerates.    As  a  non- vascular  structure  it  docs  not  become  inflamed, 

but  plays  a  passive  part,  either  disappearing  mulccuhirlv  or  dying 

lout  before  advancing   inflammation  ;    neither  do  the  cartilage 

cells  proliferate  to  form  new  eajrtilage  *>v  bone. 

1  ii  fibrillation  of  cartilage  the  hyalhi  substance  disappears  Leaving 
visible  the  tibrilhc,  which  are  no  longer  cemented  together  with  the 
h\  ilni  matrix,  so  that  the  cartilage  has  a  finely  striated  or  granular 
appearance,  varying  according  to  the  direction  in  which  the  fibres 
are  cut  in  the  section  examined.  The  cartilage  cells  partly  undergo 
fatty  degeneration  and  are  destroyed,  partly  multiply  and  fail  out 
through  holes  on  the  surface.  Thus  the  cartilaginous  surface 
bOQPCm  irregular  and  shaggy,  and  very  thin.  As  the  falling  out  uf 
the  cells  and  the  disappearance  of  the  hyalin  substance  causes  the 
cartilage  to  become  thin,  there  is  a  communication  with  the  vessels 
of  the  bone.  Vascular  bone  tissue  may  now  replace  the  cartilage, 
and  form  densely  compact  ivory  bone  or  be  partly  worn  away,  in 
the  neighbourhood  of  the  junction  of  the  cartilage  with  the  vascular 
periosteum  and  synovial  incinbrane  there  is  a  special  tendency  for  new 
bone  to  form  in  excess  (out  (see  further  under  Arthritis). 

Synovitis, — Synovitis  implies  an  inflammation  commencing  in 
and  mainly  con  time  1  to  the  synovial  membrane,  the  tortuous 
capillaries  near  the  surface  of  which  tend  to  render  the  blood  sti 
»low,  Hence  passive  exudations  readily  occur,  or  the  vessels  become 
thromboced  by  germi  which  arriving  in  the  blood  stream  are  easily 
arrested  there.  The  thin  walls  are  prone  to  rupture,  so  that  blood 
inti Urates  the  membrane,  or  becomes  extravasated  into  the  joint. 

Simple  synovitis. — (a)  Hydrarthrosis  or  simple  pathological  exuda- 
tion or  transudation,  consists  chiefly  of  synovial  fluid  of  a  clear 
straw  colour,  containing  mucin,  with  only  a  small  amount  of 
fibrinogen,  hence  very  few  shreds  of  fibrin  and  scarcely  any  leuco- 
cytes, The  effusion  is  of  a  passive  character,  with  very  little  signs 
of  inflammation,  and  occurs  in  feeble  patients  of  all  kinds — auasmic 
women  with  menstrual  trouble,  old  people  from  nervous  disturb- 
;uj<  es,  exhausting  affections  such  as  dysentery,  etc,  also  in  young 
people  Mttta  inaidiotu  type  of  tuberculosis, 

\h)  h\  acute  *ynovitu  there  is  much  more  fibrinogen  exuded, 
whkU  ooagulatea  t<>  furrn  fibrin,  partly  infiltrating  the  swollen 
ial  membrane,  partly  covering  its  surface,  or  forming  more  or 
less  detached  masses  in  the  joint,  The  membrane  is  swollen,  bright 
red,  and  bleeds  freely.  Simple  acute  synovitis  is  commonly  the 
result    of    injury,  a   sprain,    blow,   etc,,   and  is   accompanied  by  a 
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variable  amount  of  blood  extravasation.     Another  common  cause  is 
acute  rheumatic  fevrr. 

{<■)  SubtoVti  and  chronic  pymw&wj  are  set  up  by  gout,  syphilis, 
etc,  also  by  gonorrhoea  and  tuberculosis  when  these  affections  are 
early  and  limited. 

In  synovitis  {Fig.  129)  the  joint  is  swollen  from  the  distension 
of  its  capsule,  tender  and  painful,  and  is  held  in  the  position  in 
which  the  capsule  can  be  moat  relaxed*  In  superficial  joints  and 
acute  inflammation  the  skin  is  red.  Even  when  the  degree  of 
inflammation  is  very  slight,  the  normally  eoM  skin  over  the  patella 

in  the  ease  of  the  knee,  or  over 
the  olecranon  hi  the  case  of  the 
elbow,  feels  hot  when  the  palm 
is  applied. 

In  simple  traumatic  synovi- 
tis tin'  inflammation  subsid 
should  blood -clot  become  changed 
into  loose  bodies  troublesome  sub- 
acute and  chronic  synovitis  fol- 
lows until  these  are  removed. 

Acute  rheumatic  synovitis  may 
disappear  entirely  by  resolution, 
having  no  ill  effecL  A  less  fre- 
quent form  of  rheumatism  goes 
on  to  replace  the  cartilages  from 
the  periphery  inwards  by  fibrous 
tissue,  which  thus  limits  move- 
ment and  unites  the  adjacent 
surfaces,  and  so  results  in  anky- 
losis. 

Chronic  hydrarthrosis,  or  hy- 
drops articuli,  may  persist  for  a 
long  time,  causing  the  joint  to 
remain  weak,  with  slight  heat 
If  tuberculous,  destruction  of  the  joint  ultimately  ensues.  hi 
chronic  soiled  rheumatic  diseases,  the  synovial  membrane  gradu* 
ally  increases  in  thickness,  and  develops  hypertrophy  of  its  frin 
In  other  cases,  the  pouches  in  connection  with  joint a  are  distended, 
or  an  extension  takes  place  to  the  normal  bursse  near  a  joint,  or  pro- 
trusions of  the  synovial  membrane  occur  b&tl 68D  the  fibres  of  the 
lie,  owing  to  the  increased  tension.  These  also  bu I jje  outwards 
between  muscles  to  form  cysts  (Morrant  Baker's  cvmm 

ittnmt  of  situ/*/*  ^ttotnUm. — The  joint  must  he  kept  at  rest, 
especially  in  the  case  of  the  lower  extremity  ;  I  iplint  and  even  est  ten* 
sion  may  be  required  to  resist  the  onset  of  *  deformity,  The  heat 
is  relieved  by  an  ice-bag,  Loiter1!  tubes,  or  uu  evaporating  lotion. 
In  very  acute  cases,  leeches,  half  a  dozen  at  different  points,  may 


lii.,  12fl,—  Synovitis.  TIhj  collection  of 
fluj*l  liuiy  disfakd  tli<i  nyuavinl  nnm- 
Vwmm  in  the  case  of  the  knee*joiot. 
1  Ikut-iitJi  tlio  qumdrioefs  exteusor ; 
1  Hdow  aihI  to  one  &jiks  of  the  patella  ; 
8*  Towards  tbc  popliteal  apace. 
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be  applied  over  the  joitit,  and  further  bleeding  favoured  by  hot 
fomentations.  Fresh  extract  of  belladonna,  with  equal  parts  of 
tflycerine,  or  boric-acid  fomentations  on  which  a  teaspoon ful  of  nur- 
ture of  opium  is  sprinkled,  will  best  relieve  pain*  Whenever  there 
it  mneh  fluid  the  joint  should  be  emptied  by  aspirating,  taking 
special  antiseptic  precautious,  and  the  fluid  then  examined.  When 
the  in  Hunt  ij nit  ion  has  become  subacute,  counter- irritation  is  useful. 
Blisters  are  applied,  several  of  the  size  of  a  shilling,  over  the  joint, 
or  the  surface  is  painted  every  other  day  with  iodine  liniment  until 
the  skin  becomes  like  brown  parchment.  Unguentum  hydrargyri 
COtnpOttitum  (Scott's  dressing)  may  be  spread  on  chamois  leather 
OC  lint  cut  into  strips  and  applied  over  the  joint. 

UutU  inflammation  has  subsided  rest  is  required,  lest  any  movement 
tend  to  set  up  recurrent  intiamnmtiom  But  as  soon  as  possible  gentle 
movements  should  be  commenced,  aided  by  shampooing  with  hot  water 
mill  massage  limited  to  what  the  patient  can  bear  without  pain. 

If  fluid  persists  in  spite  of  rest  and  strapping,  >j  to  311  of  tincture 
of  iodine  preceded  by  a  little  oocain  may  be  iujected  after  drawing 
off  t lie  fluid.  Or  the  joint  may  be  washed  out  with  boiled  water  trader 
an  amesthetic,  cither  through  ft  cannula  inserted  by  means  of  a  trocar 
or  through  a  small  incision  whenever  the  presence  of  lumps  of  fibrin 
and  loose  bodies  are  anticipated. 

When  there  is  chronic  thickening  of  the  aynavial  membrane  as  the 
result  of  a  markedly  fibri nous  inflammation,  with  which  the  synovial 
membrane  is  infiltrated  and  masses  of  fibrin  adhere  to  the  inner 
surface,  tuberculosis  m  the  common  cause,  but  it  may  follow  from 
chronic  rheumatism,  syphilis,  gonorrhoea,  etc.  If  not  arrested  and 
reduced  by  mercury  ointment,  the  thickened  masse*  should  be  excised 
(arthrectomv). 

Qystti  arc  excised  with  ligature  of  the  pedicle  (see  p.  374), 

Chronic  arthritis — Arthritis  deformans. — The  changes  that 
occur  are  two- fold.  At  the  margin  of  the  joint,  at  the  junction 
between  the  periosteum  and  the  synovial  membrane  with  the 
articular  cartilage,  there  is  an  increased  bone  formation.  Sclerosis 
takes  place,  so  that  cancellous  bone  becomes  compact,  also  irregular 
masHes  of  dense  bone  form.  Osteophytes,  nodules,  ridges  or  lipping, 
cause  the  end  of  the  bone  to  be  no  longer  rounded  inwards  towards 
the  joint,  but  everted.  In  extreme  cases  there  are  irregular  bosses 
and  masses,  mainly  of  hard  bone,  resembling  exostoses,  either  covered 
with  Cftrtil&ge or  merely  BbrouB  tissue  derived  frnm  the  periosteum, 
wtuch  deform  the  joint  and  hinder  movement  (Fig*  130).  The  other 
change  is  in  its  slighter  form  a  fibrillation  of  cartilage  (see  p, 
which  is  worn  away,  and  beneath  it  the  cancel  Ions*  home  is  exposed. 
The  bone  may  in  its  turn  wear  away  in  parallel  grooves  corresponding 
to  the  movements  of  the  joint,  and  thus  much  of  the  end  of  the  bone 
may  be  absent,  so  that  the  surface  becomes  flat,  and  this,  with  the 
aversion  of  the  edges,  give  the  end  of  the  bone  a  mushroom  shape. 
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bonytJltft*oti#  and  bon#  etn&yltmi  or  synostosis  (see  p.  333).  Around 
the  ends  of  the  bone  the  periosteum  tends  to  form  irregular  mosses 
d  bony  osteophytes.  The  result  may  be  a  useful  limb  if  in  good 
■  n  :  if  the  joint  surfaces  are  allowed  to  become  displaced  there 
is  developed  a  serious  deformity  which  may  have  to  be  rectified  later, 
The  muscles  around  a  diseased  joint  waste  ;  this  they  do  partly 
from  disuse,  but  also  partly  as  the  result  of  the  septic  inflammation 
which  appear*  to  promote  atrophy  and  fatty  degeneration.  Thus 
the  joint  comes  to  form  the  middle  of  a  spindle-shaped  swelling, 
owing  to  the  atrophy  of  the  muscles  above  and  below  it. 

The  trmtittent  of  acute  suppurative  arthritis  is  immediate  incision. 
This  cannot  be  done  too  early  ;  the  result  of  an  incision  during 
the  stage  of  acute  swelling,  before  much  pin  has  formed,  may  be 
followed  by  a  return  almost  or  completely  to  the  normal,  the  destine* 
tivc  process  being  cut  short.  Thus  in  a  pyamiic  joint  incised  as 
BOOD  as  the  oily  fluid  has  begun  to  collect,  recovery  with  a  freely 
moveable  joint  is  probable.  In  doubtful  cases  some  fluid  should  be 
drawn  off  with  an  exploring  syringe  and  examined  microscopically 
for  pus  cells  and  organisms. 

I  suppurating  joint  should  be  incised  freely,  washed  out,  wiped 
nut  with  an  antiseptic,  and  a  drainage-tube  inserted,  or  a  plug  of 
iodoform  gauze.  Iu  some  cases,  e,*/,,  when  pus  has  bummed  out- 
side a  joint,  a  counter-opening  may  be  made,  a  drain  passed,  and  a 
constant  stream  of  warm  ltoric  acid  or  Oondy's  fluid  allowed  to  drip 
through. 

An  effective  method  of  treating  an  acutely  suppurating  joint) 
after  clearing  Us  interior,  is  to  fill  it  and  any  pockets  with  iodoform 
gpn&o.  After  a  few  days,  healthy  granulations  may  line  the  cavity, 
then  a  secondary  suture  can  be  used,  and  union  by  second  intention 
without  further  suppuration  obtained.  Sometimes,  when  there  is 
•!i  inflammatory  infiltration  around  a  joint,  immersion  in  a  boric 
acid  bath  gives  the  best  result*.  A  careful  watch  must  be  kept  up 
for  extensions  tracking  up  among  the  muscles,  requiring  further 
treatment.  Amputation  is  called  for  to  save  life  when  the  patient 
is  sinking  under  septic  absorption  and  exhaustion, 

Chronic  sup/mmtivf  aftkri&ii  \*  i  ltlier  a  tuberculous  process,  or  one 
vef)'  similar  as  regards  course  and  treatment 

Loose  bodies  iu  a  joint  may  be  formed  in  several  ways,  of  which 
the  following  are  the  chief : — 1,  by  the  proliferation  of  the  cartilage 
cells  that  normally  exist  iu  the  synovial  fringes,  and  the  subsequent 
detachment  of  the  little  mass  of  cartilage  so  formed  through  the 
rupture  of  its  peduncle  in  the  movements  of  the  joint  (Fig.  134)  * 
2,  by  thickening  or  hypertrophy  of  a  synovial  fringe,  or  by  extrava- 
sation of  blood  and  subsequent  organisation  of  the  fibrinous  coagulum 
in  i  eyzMm*]  fringe,  detachment  occurring  in  a  maimer  similar  to 
1 1  jut  in  the  former  case  ;  3,  by  necrosis  of  a  portion  of  the  articular 
cartilage  or  bone ;  4,  by  chipping  off  of  a  portion  of  the  articular 
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or  inter-articular  cartilage  during  some  injury  to  the  joist  ;  5,  by  tlie 
separation  of  an  osteophyte,  as  in  osteoarthritis.  Loose  cartilages 
are  moat  common  in  the  knee,  but  imw  be  met  with  in  any  joint. 
They  are  generally  single,  but  may  be  multiple,  and  vary  in  ake 
from  a  pea  to  a  walnut. 

Symptom* — The  chief  symptom*  are  pain  an* I  momentary  looking 
of  the  joint,  line  to  the  loose  body  slipping  between  the  articular 
surfaces.  In  the  knee  this  occur*  during  flexion,  and  on  I  lie  patient 
attempting  to  straighten  the  joint  the  loose  body,  by  forcing  the 
articular  surfaces  apart,  stretches  the  ligaments,  and  thus  gives  rise 
to  a  audden  and  excruciating  pain,  perhaps  so  severe  aa  to  cause  hitn 
to  fall.     The  joint  does  not  remain  locked  as  in  the  displacement  of 

a  semilunar  cartilage,  .since  the  1 
Ijody,  after  being  gripped  between  the 
articular  surfaces,  slips  back  into  the 
synovial  cavity.  These  attacks  of 
pain  and  locking  occur  at  varying 
intervals,  and  are  generally  followed 
by  subacute  synovitis  for  a  few  days. 
On  examination  the  body  may  often  be 
felt  somewhere  in  the  synovial  pouch, 
My  on  the  outer  side  of  the  joint 
in  the  case  of  the  knee.  If  att> 
its  movements  will  be  limited,  but  if 
free  it  can  frequently  be  made  to  move 
umiulI  to  the  opposite  aide  of  the  joint. 
It  may  peril  up*  disappear  l'V  passing 
into  some  of  the  synovml  ren 
though  it  ciin  generally  be  fell  again 
on  moving  the  joint.  At  times  in  the 
knee  the  loose  body  may  become 
wedged  in  the  inter-condyloid  notch 
in  front  of  the  crucial  ligaments,  the  patient  being  then  unable  to 
straighten  his  limb.  The  present  of  the  loose  body  may  be  demon- 
strated by  the  X  rays  (Plate  II.). 

TiratmmL—li  the  loose  body  gives  rise  to  little  or  no  trouble, 
and  can  Ijc  easily  fixed  by  a  pad  and  bandage  or  knee-cap,  it  should 
not  be  interfered  with  ;  nor  should  any  operation,  aa  a  ru!> 
undertaken  where  the  joint  is  disorganised  by  ostcn  mthritis,  but 
arihrectomy  may  be  performed  where  the  synovial  membrane  is 
studded  with  masses  of  cartilage.  Under  other  circumstances  the 
loose  body  should  U<  mooted  by  transfixing  it  with  an  aseptic 
.'i  needle  on  a  handle  thrust  through  the  skin,  so  that  the  loose 
bidy  My  not  slip  away  or  be  lost  during  the  operation,  and  then 
cutting  down  on  the  capsule,  and  when  all  btadiog  baj  been 
ped,  opening  thi  joint  The  bodf,  if  kxm,  will  generally  slip 
through  the  opening  ;  if  attached,  its-  pedicle  must  he  ligatured  and 
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divided.  The  operation  should  be  performed  with  the  strictest  anti- 
■  precautions,  arid  the  patient  prepared  bj  a  few  day**'  rest  iu  bed 
in  the  ease  of  the  knee  with  his  joint  on  a  splint.  The  wound  may 
ifely  closed  without  any  drain.  The  splint  should  be  continued 
after  the  operation,  or  the  joint  placed  in  a  plaster-of-Paris  bandage 
till  the  wound  has  healed  and  all  fear  of  inflammation  has  passed, 
In  a  cage  in  which  a  loose  body  was  wedged  in  the  inter*condyloid 
fossa,  Walsham  removed  it  by  laying  the  joint  fn»elv  open  through 
an  incision  across  the  patella. 

Ankylosis  or  stiff  joint  may  be  intrinsic,  a  fibrous  or  bony 
union  of  Opposing  joint  surfaces;  or  extrinsic,  due  to  the  spasm  or 
contracture  <»f  surrounding  muscles  or  of  cicatrices  following  burns, 
but  then  is  often  combined  with  shortening  of  ligaments  and  partial 
adhesions  between  the  joint  surfaces, 

Fibrtim  anlyIo*ist  also  called  ligamentous,  or  by  some  authors, 
false,  iu  contradistinction  to  the  bony, 
which  they  then  term  true,  is  the 
union  more  or  less  complete  of  the 
articular  surfaces  of  the  joint  by 
hi  n mis  tissue.  Thus  it  may  consist 
of — I,  a  mere  thickening  of  the  cap- 
sule ;  2,  a  thickening  and  shortening 
of  the  ligaments  ;  3,  the  formation  of 
fibrous  bands  within  the  joint ;  4,  the 
partial  removal  of  the  cartilage*  and 
the  union  of  the  bones  by  fibrous 
tissue ;  aud  5,  the  above  conditions 
variously  combined.  It  may  be  the 
result  of  joint-disease,  or  of  keeping  an 
inflamed  joint  for  too  long  in  a  state 
of  rest.  Sometimes  it  may  terminate 
in  1m my  ankylosis, 

tony  'tnkylmix  is  the  firm  union  of  the  articular  ends  of  the  joint 
by  bone.  It  is  often  a  further  Bfage  of  the  fibrous  variety.  The 
articular  surfaces  may  be  united  evenly  and  uniformly,  or  by 
irregular  bridges  of  bone,  or  partly  by  bone  and  partly  by  fibrous 
tissue.  The  union  may  occur  with  the  articular  surfaces  iu  contact 
in  either  the  extended  or  the  flexed  position,  or  at  an  angle  between 
the  two  (Fig.  13o);  or  it  may  occur  with  the  articular  surfaces 
dislocated  from  each  other  This  is  the  way  in  which  bony  ankylosis 
usually  follows  on  suppuration,  especially  when  the  result  of  tubercu- 
lous disease  or  injury.  But  suppuration  when  due  to  pyiemia  may 
not  end  in  ankylosis;  indeed,  complete  movement  may  be  obtained  if 
thu  treatment  be  early  enough.  Bony  ankylosis  occurs  without  sup- 
puration after  tuberculous  disease  in  young  people,  t.g.v  in  the  atlas 
or  axis,  after  rheum  at  ism ,  arthritis  deformans,  Charcot's  disease, 
gout,  gonorrheal    rheumatism.       It  has  occasionally  happened  after 
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a  simple  injury,  also  after  nerve  division  and  from  long  retention  in 
i  deformed  position,  as  the  spine  in  lateral  curvature. 

The  rigns  of  ankylosis  are  obvious — i.*?.,  the  joint  is  stiff.  It 
unly  remains  to  diagnose  the  fibrous  from  the  bony.  In  the  former 
there  is  slight  movement,  and  generally  pain  ;  in  the  latter  neither 
movement  nor  pam.  In  some  instances,  however,  as  in  ankylosis 
of  the  shoulder  mid  hip,  the  joint  may  be  held  so  firmly  by  the 
eon  traction  of  the  muscles  that  the  fibrous  may  simulate  the  bony 
form  :  and  again,  although  bony  ankylosis  may  exist,  the  revolving 
of  the  scapula  or  pelvis,  as  the  case  may  be,  on  the  trunk  may 
make  it  appear  that  there  is  some  movement  in  the  affected  joint. 
A  skiagraph  or  an  examination  under  an  a  11  esthetic  will  settle  the 
point. 

The  treatment  will  vary  with  the  nature  of  the  ankylosis.  In 
the  spurious  form  something  may  often  be  done  by  dividing  the 
riiat rices,  or  by  freeing  the  parts  by  a  plastic  operation,  though  in 
such  cases  the  treatment  is  seldom  very  hopeful.  In  the  fibrous 
form  an  attempt  should  be  made  to  restore  the  natural  movements 
of  the  joint — 1,  by  manipulation,  friction,  and  passive  movements, 
dry  heat  and  electrical  applications  ;  2,  by  gradual  extension, 
employing  a  weight  ami  pulley,  or  some  form  of  cog- wheel  or 
screw  apparatus ;  3,  by  forcibly  breaking  down  adhesions  under  an 
anesthetic  after  tenotomy  of  any  contracted  tendons,  but  this  should 
not  be  done  in  tuberculous  disease  ;  4,  by  incision  of  the  joint,  division 
of  the  adhesions  combined  with  open  tenotomy  and  syndesmotomy 
of  contracted  tendons  and  fascia,  followed  by  slow  extension  it  tli. 
contracture  does  not  yield  readily. 

Bony  ankylosis  with  the  limb  in  a  good  position  is  often  the  best 
result  obtainable.  To  certify  a  faulty  bony  ankylosis,  either  a 
wedge-shaped  excision  or  osteotomy  has  to  be  done. 

Functional  rigidity  of  a  joint,— Hysterical  or  ueuroiuimetic 
muscular  spasm  may  hold  a  joint  so  fixed  as  to  simulate  ankylosis. 
This  may  be  seen  in  young  adults  following  a  slight  injury  ;  the 
joint  is  not  hotter  than  normal,  or  swollen,  and  moves  freely  under 
an  anaesthetic,  after  winch  the  patient  recovers  full  use.  hi  young 
women  especially  there  may  be  neuralgic  pain  in  a  joint,  unaaao- 
ciated  with  other  signs  of  inflammation,  and  the  pain  to  not  increased 
ou  movement,  especially  if  the  patient's  attention  is  distracted. 
Kedness  over  the  joint  may  have  been  caused  by  friction  or  some 
irritant,  arnica  tincture, a  popular  remedy,  sometimes  producing  much 
superficial  redness.  Slight  adhesions  or  synovitis,  e.tf.,  after  injury, 
may  occasion  the  rigidity.  Before  moving  the  joint  freely,  tuberculosis 
must   lu   .^eluded. 

Trent  an  at, — After  free  movement  under  an  atmsthetic,  active 
exercise  of  the  joint  must  be  insisted  on ;  also  massage  and 
shampooing  are  of  use. 
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ogenlc    inflammation. — Staphylococci*?  pj  ureus  (see 

p.  60),  is  the  chief  cause  of  acute  purulent  inli  animation  in  bones 
and  joints,  especially  when  hue-mat  ogenous  in  origin,  i.e^  reaching 
the  focus  of  inflammation  by  the  blood -stream*  It  also  plays  an 
important  part  in  secondary  suppuration,  supervening  in  tubercle, 
variola,  syphilis,  gonorrhoea,  typhoid  fever,  and  is  the  chief  source  of 
pytemia  (p.  53).  Characteristically  the  Inetoatogenous  inflammation 
commences  in  the  cancel lous  tissue  of  the  end  of  the  diaphysis 
favoured  by  the  vascularity  of  growing  bone,  especially  in  boys 
approaching  puberty.  Sometimes  a  blow  seems  to  start  the  mis- 
chief, presumably  by  causing  a  slight  haemorrhage,  in  which  the 
organisms  can  begin  to  develop.  For  instance,  in  a  very  acute  case 
rapidly  fatal  by  pyfemia  in  a  boy  of  twelve  after  a  blow  on  the  knee, 
an  ecchymosis,  the  siae  of  half  a  crowu,  was  found  over  the  inner 
condyle  of  the  femur  on  the  joint  surface.  The  entrance  of  the 
organisms  is  often  quite  unknown,  i.e.)  the  infection  is  cryptogeuetic. 
In  other  cases  slight  lesions,  such  as  a  carious  tooth,  chronic  tonsillitis, 
nasal  necrosis,  intestinal  or  rectal  ulceration  or  a  scratch  have  offered 
a  possible  mode  of  entry.  The  pus  in  such  lesions  generally  yields  a 
UZtt  cultivation  of  staphylococci,  so  also  in  extensive  osteomyelitis, 
t  periostitis,  or  arthritis.  In  the  blood  if  septicemia  follows,  and 
in  metastatic  pywmie  abscesses  there  may  be  found  only  staphy- 
lococci. Osu-i in jyelitia  accompanied  by  bending  and  the  formation 
of  a  sequestrum,  quiet  necrosis  or  necrosis  without  suppuration,  has 
the  same  organisms  as  a  cause,  for  staphylococci  cau  be  cultivated 
from  the  fluid.  Moreover,  in  old-standing  cavities  in  bone,  which 
have  had  no  communication  with  the  exterior  for  fifteen  to  twenty- 
five  yearst  staphylococci  have  been  found. 

Whilst  staphylococci  generally  cause  purulent  inflammation,  the 
inflammation  setup  by  staphylococci  may  occasionally  remain  simple, 
and  is  then  often  called  "rheumatic*"  being  due  presumably  to  the 
effect  of  the  toxins  only, 

Sfrtptacocew  j   does   not  often   act  as  the  sole  cause  of 

septic  inflammation  of  bones  and  joints,  but  is  generally  mixed  with 
staphylococci,  especially  after  fevers,  scarlet  and  puerperal  fever, 
measles,  diphtheria,  smallpox,  and  otitis  media.  As  an  unmixed 
infection  it  may  be  inoculated  through  a  septic  wound,  acute  tonsillitis, 
etc.  In  such  cases  a  rapidly  progressive  destructive  arthritis  is  set 
up  with  ^edematous  infiltration,  going  on  to  suppuration  in  the  soft 
parts  around,  rapid  septicaemia  with  endocarditis  or  pleurisy.  In 
i  re  cases  of  pure  infection,  an ti -streptococcic   serum  not  only 

of  the  greatest  value  as  a  remedy,  but  confirms  the  diagnosis, 
r let  fever. —  In  the  course  of  scarlet  fever,  some  joints,  especially 
he  smaller  joints  of  the  upper  extremity,  metacarpophalangeal  joints 
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and  wrist,  are  attacked  with  acute  inflammation.  The  inflammation 
has  bo  far  a  rheumatic  character,  that  it  tends  to  migrate  from 
joint  to  joint  and  the  pain  is  relieved  by  salicylates,  but  it  otherwise 
differs  from  acute  rheumatism.  Tims  it  chiefly  occurs  in  severe 
attacks  of  fever  where  there  has  been  KMne  ulceration  of  the  fauces ; 
also  in  many  eases  suppuration  occurs,  especially  in  the  elbow,  knee, 
m id  r*trrih>-davkMi1ur  joints,  also  in  the  temporo-maxillary  articulation 
by  extension  from  the  cur.  When  incised  early,  and  the  joints  are 
washed-out,  the  prognosis  is  favourable.  Or  the  joints  may  show 
a  chronic  septic  inflammation  resembling  the  course  of  gonorrheal 
rheumatism,  when  mineral  bath  treatment,  sea  air,  etc.,  is  required. 

Pnemweoccu*  uifertion. — A  purulent  periostitis  or  arthritis, 
foots  which  pure  cultivations  of  pnoumococci  are  obtained,  follows 
inflammation  of  the  pleura  and  lung,  the  commencement  of  the 
attack  often  being  called  influenza.  Whilst  pneumococci  cause  a 
purulent  inflammation,  it  is  not  a  destructive  one.  Early  incision 
of  a  fluctuating  swelling,  whether  it  be  a  joint  or  beneath  the 
periosteum,  is  likely  to  he  followed  by  a  speedy  recovery.  There  is 
little  tendency  for  the  inflammation  to  lead  to  caries  or  necrosis, 
1  r »  cerebrospinal  meningitis  arthritis  may  occur  and  diploeocci 
la>  Found,  both  by  lumbar  puncture  and  in  the  Joints. 

Typhoid  fever  infection. —The  typical  lesion  caused  by  the 
typhoid  bacillus  is  a  cortical  osteomyelitis,  especially  of  the  shaft 
of  the  tibia,  less  often  of  a  rib  or  some  other  bone,  perhaps 
localised  by  a  slight  injury.  It  is  not  essentially  a  purulent  infec- 
tion, A  painful  swelling  or  node  forms  which  then  softens  and 
undergoes  absorption,  or  a  thin  fluid  is  found  round  a  sequestrum, 
formed  by  cortical  layers  of  the  bone.  The  collection  of  fluid 
beneath  the  periosteum  may  communicate  with  a  cavity  in  the  bone 
by  a  narrow  channel,  the  whole  cavity  having  the  shape  of  a  shirt 
stud  or  hour-glass.  Prom  the  fluid  a  pure  culture  of  typhoid 
bacilli  iiihv  be  obtained,  and  this  may  \m  months  or  years  after  the 
fever.  Suppurative  osteomyelitis  and  arthritis  also  follow  typhoid 
fever,  but  this  is  a  mixed  infection  with  staphylococci,  which 
presumably  gain  entrance  through   the   intestinal  ulceration. 

Tuberculous  disease  of  bones  and  joints. — Cause. — This 
disease  is  due  to  the  action  of  the  tubercle  bacillus,  to  which  may 
become  added,  after  the  stage  of  caseation,  a  mixed  infection 
pyogenic  organisms,  in  particular  the  staphylococcus  pyogenes.  The 
tubercle  bacilli  are  often  numerous,  but  even  when  scanty  to 
microscopic  examination  direct  inoculation  into  animals  proves  the 
infection* 

Origin* — The  local  infection  is  generally  hematogenous  in  origin, 
bill  u  may  i  xtend  directly  from  soft  parts  or  by  lymphatics,  and  ii 
often  grafted  on  some  previous  iull  animation,     A  direct  inoculation 
tie  tubercle  bacillus  is  rare. 

Seat. — The   disease    starts    in    the   bone- marrow    beneath    the 
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articular  cartilage  of  joints,  in  the  inner  layers  of  synovial  membrane, 
in  the  end  of  the  diaphysis  of  long  bones,  in  the  cancellous  tissue  of 
short  and  flat  bones.  It  is  rarely  primary  beneath  the  periosteum,  but 
usually  extends  to  it  from  the  vascular  marrow  of  cancellous  bone. 
It  atfeet.fi  also  synchondroses,  especially  where  there  is  a  partial 
arthrodial  surface,  ?♦#,,  the  sacro-iliac 'and  pubic  synchondroses. 

Aye* — It  generally  appears  in  the  young,  but  may  commence 
after  puberty,  and  sometimes  appears  in  the  aged  (senile  tuberculosis). 

A  /iredisporitmn  may  be  inferred  when  the  disease  appears  in  early 
life,  and  there  are  multiple  lesions  and  ■  family  history  of  tubercu- 
losis or  the  patient  shows  evidences  of  the  strumous,  scrofulous 
or  tuberculous  diathesis  as  defined  on  p.  90.  In  other  cases, 
especially  in  children,  the  patient  has  been  exposed  to  the  effects  of 
bad  feeding  and  hygiene,  or  has  been  exhausted  by  disease,  or 
exposed  to  and  weakened  by  septic  infectiou,  *,#,,  by  measles,  scarlet 
fever,  etc.,  or  has  been  generally  in  weak  health. 

ProctM. — The  tuberculous  process,  as  elsewhere,  consists  in  the 
fun  nation  of  tubercles  and  their  caseation,  followed  on  the  one  hand 
by  fibrosis  and  healing,  on  the  other  hand  by  suppuration  and  its 
results.  Around  the  tubercle  simple  inflammation  is  excited,  which 
either  aids  in  the  healing,  or  becomes  included  in  and  added  to  the 
m  i  p[  juration.  The  bone  is  affected  by  lacunar  absorption,  which 
be  followed  by  sclerosis,  or  by  destructive  ulceration  or  caries, 
by  synovitis  and  arthritis,  and  in  joints  by  ankylosis,  fibrous  or  bony, 

Tvfar&dout  *>*tr<>,>rtfdkk  or  osteitis. — In  a  bone,  whether  beneath 
its  articular1  cartilage,  or  in  the  cancellous  tissue  of  its  interior,  the 
tubercle  is  formed  by  a  giant-cell,  which  soon  undergoes  caseation. 
Around  it  are  small  round  cells  or  leucocytes,  which  largely  or  entirely 
obscure  the  endothelial  (epithelioid)  cells.  The  surrounding  bone 
undergoes  lacunar  resorption,  osteoclasts  in  pita  and  leucocytes 
arranged  on  the  surface  absorb  bono  septa;  or  if  the  process  is  rapid, 
the  bone  septa  become  necrotic,  and  are  to  be  felt  by  the  finger  in 
tin.-  debris  and  seen  under  the  microscope.  An  inflammatory  mass  of 
granulation  tissue  now  replaces  the  bone  (Fig,  128).  As  compared  with 
red  marrow,  it  is  less  vascular,  unless  at  the  periphery,  and  m 
colour  paler,  becoming  yellowish;  as  compared  with  fatty  marrow, 

ie  more  solid  aud  cheesy* 

At  this  stage  the  bone  may  show  general  infiltration,  or  there  may 
be  a  circumscribed  mass  of  the  size  of  a  pea  or  walnut,  which, 
softening  in  the  centre,  is  surrounded  by  vascular  bone  tending  to 
U-come  sclerosed  by  new  bone  formation,  where  an  active  osteogenesis 
ia  going  on.  This  may  be  sufficient  to  enclose  the  caseatiug  mass, 
which  may  then  be  encysted  in  a  cavity  lined  by  a  pyogenic  mem- 
brane, the  contents  being  caseous,  fatty  material,  with  a  debris  of 
detached  bone  septa,  or  large  necrosed  masses.  Or  the  enclosure 
by  inflammatory  new  bone  may  be  incomplete,  and  there  is  then  an 
extension  through  one  or  more  cloaccc  to  the  surface, 

w.  z 


DISEASE  OF  SPECIAL   TISSUES. 


A  short  or  flat  bone  may  be  transformed  in  bo  a  cheesy  mass  with 
necrosed  bo  tie  and  abscesses  beneath  the  periosteum ;  in  the  ease  of 
the  skull  or  spine  the  cheesy  mass  lies  outside  the  dura  mater, 

Tuherculom  ptrioBtitU  is  rarely  primary  ;  it  may»  however,  be 
started  through  an  open  wound.  Generally,  extension  takes  place 
from  the  cancellous  bone  beneath.  A  mass  of  gramdatiou  tissue  is 
found  surrounding  a  caseous  mass  of  broken-down  pus,  the  compact 
bone  on  the  surface  becomes  cancellous,  and  is  removed  by  ulceration 
or  caries,  and  the  sub-periosteal  abscess  may  communicate  with  a 
cavity  in  the  bone  by  a  cloaca. 

T liberation*  arthritis  and  synovitis  (l<V  136). — A  joint  may  be 

affected  from  beneath  the  articular 
cartilage,  the  disease  being  for  some 
time  latent.  Suddenly  one  or  more 
tubercles  burst  into  the  joint,  and 
the  bacilli  so  liberated,  together 
u  ill j  toxins  in  the  caseous  material, 
start  a  synovitis.  In  other  cases 
the  tubercles  first  form  in  the  inner 
layers  of  the  synovial  membrane, 
Badlli  arrested  in  the  tortuous 
capillaries  of  the  surface-layers 
develop  tubercles.  En  miliary, 
ra  pi  d 1  v  •  di  see  i  ni  nat  ing  cases  these 
jippi-ar  -ivy,  in  slow  cases  yellow. 
On  microscopic  section  a  row  of 
tubercles  is  seen  ■  in  each  a  giant* 
cell  is  undergoing  caseation,  sur- 
rounded by  a  mass  of  small  round 
cells.  The  synovial  membrane 
around  the  tubercles  is  much  infil- 
trated by  leucocytes,  and  this  ex- 
tends into  the  deeper  layers  and 
into  the  siib-syuovial  loose  connec- 
tive tissue,  which  is  infiltrated  by  small  round  cells  and  cedeina ; 
but  in  the  early  stages  the  tubercles  are  confined  to  the  synovial 
surface. 

\V I il'u  the  inflammation  is  only  chronic  or  subacute,  the  tubercles 
may  be  few,  the  inflammation  serous,  so  that  the  tiuid  iu  the  joint 
is  clear  or  only  slightly  turbid,  tuberculous  hydrops  artieui*  nr 
KfdircBrtKr<m*t  If  more  acute,  the  synovial  membrane  is  much 
swollen  and  cedematous,  including*  all  its  fringes;  a  turbid  sero- 
purulent  fluid  fills  the  joint  with  tags  or  gelatinous  masses  of  fibrin, 
adhering  or  partly  free  in  the  cavity,  and  a  section  of  the  synovial 
membrane  will  show  that  it  is  much  infiltrated  by  fibrin.  The 
rapid  caseation  of  the  tubercles  sets  up  much  surrounding  infiamma- 
t]<>ii,  and  the  interior  of  the  joint  becomes  covered  with  a  red  mass  of 


fit,  Lift,  —  Diagram  of  tuberculous 
arthritk,  I  lui  rdea  forming  in 
the  hvnoviul  incinliniric  ;  2.  Iu  lli<? 
QWMlbu  bone  of  the  femur  beueuth 
the  articular  curtilage  ;  S.  Replacing 
the  upper  end  of  tbe  tibia  by  an  inflam- 
matory mans  of  granulation  tisane. 
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granulation  tissue,  villous  or  futtgou*  arthriHif  rapidly  breaking  down 
into  pus,  forming  a  htbettmloUA  articuhtr  ompftma*  The  granulation 
te  of  the  synovia]  membrane  overlaps  and  spreads  over  the  margin 
of  the  articular  cartilage,  which  it  meanwhile  removes ;  whilst  the 
change  in  the  cancellous  tissue  of  the  bone  beneath  destroys 
the  rest  of  the  articular  cartilage.  This  latter  appears  first  thinned, 
then  worm-eaten,  then  replaced  by  vascular  tissue  Qt  raisiil  ami 
detached  in  necrosed  shreds. 

Dry  jot  tit  htbtTCUloiiii  Arihrttt*  tNtberOUtoSA  fltiOflj  is  charac- 
terised by  the  absence  of  purulent  thud*  In  its  myxomatous  form 
synovial  mem  bran  e,  including  its  folds  and  villous  processes, 
assumes  a  swollen,  gelatinous  07  /'ut/'tf  aspect  from  myxomatous 
degeneration,  winch  also  causes  the  articular  cartilage  to  disappear. 
In  other  cases  there  are  yellow  caseous  foci  surrrou tided  by  gela- 
tinous ti  brous  tissue.  Outside  the  joint  the  tissues  have  a  glistening 
white,  gelatinous  look,  and  this  is  continued  to  the  skin  surface,  which 
is  also  pale,  white,  smooth  and  shiny.  Hence  the  name  for  this 
variety,  tumor  nlhm,  ur  white  m'tJlituj.  In  such  a  case  it  is  at  first 
difficult,  whether  by  naked-eye  inspection  or  by  microscopical 
examination,  to  identify  tubercles.  But  there  follow  caseous 
tes  becoming  cold  abscesses,  whether  discrete  or  fusing  together. 
These  burst  through  the  skin  and  form  fistulous  communications 
between  the  joint  and  the  exterior.  Around  the  mouths  of  the 
fistula1  develop  pale  (Edematous  masses  of  granulations. 

Trt'titimttions, — Complete  resolution  and  return  to  the  normal, 
both  as  regards  structure  and  function,  can  only  be  expected  when 
the  disease  has  been  limited  to  the  bone,  or  has  only  superficially 
a  Ucc  ted  the  synovial  membrane.  Even  if  all  signs  of  inflammation 
have  disappeared,  recurrence  is  very  likely,  whether  from  extra 
movement  or  a  return  of  weak  health  ;  or  at  some  period,  it  may  be 
years  after,  a  cold  abscess  develops  and  tracks  towards  the  surface, 
derived  from  caseous  material  remaining  behind,  the  residwd  abscexx 
of  Paget, 

Healing  with  sclerosis  of  bone  and  fibnotifl  or  bony  union, 
synostosis  or  ankylosis,  of  joint-surfaces  is  the  end  to  be  aimed  at 
The  1 1 1 here les  and  caseous  material  with  bacilli  are  removed  by  the 
phagocytic  action  of  fibroblasts  and  osteoblasts,  which  then  form  scar 
tissue  and  compact  bone.  The  ends  of  the  bone  show  sclerosis ; 
irregular  osteophytes  develop  round  the  margin  of  the  joint  where 
it  joins  the  periosteum.  Young  fibrous  tissue  replaces  the  articular 
cartilage  pad  the  synovial  surface,  and  these  uniting  lead  to  fibrous 
ankylosis.  Later  on  ossification  affects  these  fibrous  adhesions,  the 
process  spreading  in  from  the  bone  and  periosteum, 

A  permanent  result  is  more  likely  when  the  join t-sur faces  are 
*  lit i i el v  united  by  fibrous  tissue.  Partial  remains  of  the  joint  give 
rise  to  loculi  containing  fluid,  and  there  arc  likely  to  persist  small 
caseous  foci  of  un&beorbod  tubercle  which  later  on  relights  the  process, 
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The  softening  and  destruction  of  the  ligaments  of  the  joints 
lead  to  pathological  dislocations  and  < le fori ni ties,  whilst  the  joint 
becomes  further  deformed  by  kngular  osteophytes  around.  A 
ithologicat  dJflfooatlOfl  may  occur  quite  insidiously,  before  attention 
BD  drawn  to  the  disease,  especially  in  the  case  of  the  hip-joint. 

Supposing  the  tuberculous  process  to  be  arrested,  preceded  or  not 
by  the  formation  of  sinuses  which  heal,  then  the  hones  of  the 
ankylosed  limb  undergo  eccentric  atrophy  from  disuse.  On  anato- 
mical examination  they  are  found  lighter,  having  a  large  medullary 
cavity  enclosed  by  i  more  shell  of  compact  Ijouc.  On  this  account 
pathological  fractures  occur.  A  tuberculous  process  in  a  joint  with 
extensions  may  be  fatal,  by  (1)  Miliary  tuberculosis  artectiiig  the 
meninges  or  the  lungs.  It  is  surprising  that  this  does  not  occur 
ofteuer  and  earlier.  It  may  be  noted  after  operations,  but  is 
tmr.innmou  and  forms  no  bar  to  active  measures.  (2)  Hectic  {p.  51) 
and  (3)  amyloid  disease  (p.  51  )f  which  especially  follow  tuberculosis  of 
I  nuns  and  joints.  (4)  Metastases — septic  intoxication  with  pyemic 
abscesses  (p*  53). 

ng. — The  general  characteristics  of  tuberculous  inflammation 
are  exhibited  in  bones  and  joints.  The  inflammation  is  insidious  in 
O&tet,  chronic  in  its  course,  and  tends  to  suppuration.  Karly  signs 
are  stiffness,  heat,  and  slight  pain  after  use,  or  persisting  alter  s 
slight  injury,  disinclination  to  use  and  to  allow  of  passive  movement 
of  a  joint.  A  cold  swelling  develops  about  the  epiphysial  line  of  a 
bona  or  distends  a  joint  and  yields  a  doughy  elasticity,  or  actually 
fluctuates.  A  sub-acute  synovitis  attacks  a  joint  without  any 
sufficient  external  cause. 

The  presence  of  fluid  in  a  joint,  of  thickening  round  a  joint  so  as 
i<>  obscure  the  bony  prominences,  wasting  of  the  muscles  about  a 
joint  so  forming  a  spindle-shaped  tumour,  starting  pains  at  night 
on  dropping  oft"  to  sleep,  marked  destruction  of  the  cartilaginous 
surfaces,  a  slow  displacement  of  the  joint,  rv/.,  of  the  knee  back- 
wards with  rotation  outwards,  a  sudden  dislocation  of  the  hip  with- 
out a  sufficient  injury — all  these  are  signs  of  progressive  disease. 
Then  follow  cold  abscesses,  containing  curdy  pus,  around  a  joint, 
extending  by  gravity  according  to  the  position  of  the  patient,  down- 
iii  the  upper  limb  or  spine,  up  the  thigh  if  the  patient  be  Kg 
bed  with  the  knee  raised. 

Diagnori*. — Tuberculous  disease  may  in  its  earlier  stages  be  pro- 
nounced rheumatic,  Such  statements  are  too  often  the  result  of 
superficial  and  careless  observation.  The  youth  of  the  patient,  the 
iious  onset,  the  affection  of  one  joint  with  the  absence  of  any 
history  of  an  acute  attack  of  rheumatic  fever,  should  exclude  any 
qoawiiOD  of  rheumatism,  a  term  which  has  often  blocked  the 
«:i\  to  timely  surgical  measures.  In  patients  above  puberty 
ami  in  senile  cases  there  may  be  more  doubt,  as  the  disease  is 
relatively  rare.     Chronic  rheumatism  and  septic  infection,  includni^ 
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gonorrhoeal  rheumatism,  generally  affect  more  thau  one  joint,  and  a 
tuberculous  process  may  l*e  suspected  whenever  one  such  joint 
persists  in  remaining  hot,  distended  with  fluid,  and  thickened.  An. 
exploratory  incision  is  then  indicated.  (Jummatous  disease,  in  the 
absence  of  general  syphilitic  evidence,  sarcoma  and  actinomycosis  ran 
only  be  distinguished  by  exploration.  When  there  is  pulmonary 
tuberculous  disease,  it  may  extend  to  the  ribs,  and  pui  collect 
beneath  them,  peripleuritis,  in  a  way  which  is  difficult  to  distinguish 
from  a  localised  empyema* 

Stoondary  meta*ta*c&,- — Tuberculous  disease  of  the  larger  joints, 
of  the  spine  and  sacroiliac  synchondrosis,  may  occur  in  patients  the 
subjects  of  pulmonary  tuberculosis.  A  cold  white  swelling  then 
appears,  often  advancing  very  slowly, 

Trrnt/ftmt. — This  should  be  chiefly  pr&Wltiiv&  Good  food  and 
ventilation,  a  change  to  the  country  or  seaside*  Fat  is  important 
in  the  fond,  whether  in  milk,  bacon,  etc,  or  as  cod-liver  oil.  Slight 
injuries  and  ipflammatioD  of  joints  must  not  be  ignored,  but  the 
joint  kept  at  rest  until  all  heat  haa  passed,  not  wrenched  or  moved 
freely  as  has  been  done  by  ignorant  bone-setters*  Relapses  are  very 
common.  Complete  recovery  is  very  slow,  only  residence  in  the 
country  or  seaside  for  months,  a  year,  two  years,  may  effect  it, 

\ny  fluid  swelling,  whether  in  or  outside  a  joint,  may  tend  to 
disappear  on  rest.  If  it  does  not  in  a  week  or  two,  it  should  be 
treated  by  injection.  A  cannula  is  inserted,  the  cavity  washed 
out  with  sterilised  water,  and  then  injected  with  iodoform  emulsion 
in  glycerine  (see  p..  177).  Some  use  for  small  collections  the 
iodoform  in.  equal  parts  of  absolute  alcohol  and  ether,  or  a  5  percent* 
to  10  per  cent,  solution  of  chloride  of  zinc  in  about  5  minim  doses. 
Little  good  can  be  expected  from  the  treatment  recommended  for 
chronic  synovitis  (p.  326) ;  at  any  rate,  it  should  not  be  persisted  in 
for  long* 

Incision  is  necessary  for  more  extensive  and  rap  idly -spreading 
disease*  or  where  injections  have  failed.  lint  aim  pie  incision  with 
insertion  of  drainage-tubes  is  a  method  altogether  in  add  mate,  and 
barm  follows  by  septic  germs  entering  from  without*  It  is  neces- 
sary to  remove  all  the  disease,  to  excise  the  synovial  membrane  of 
joints,  (WtArtttomyt  to  gouge  away  all  diseased  l>one.  Then  after 
destroying  any  tubercles  in  the  wall  with  a  strong  antiseptic, 
<-■/ ,  pure  carbolic  acid,  carefully  washed  away,  and  applying  iodo- 
;,  the  wound  is  partly  or  completely  sewn  tip,  or  is  partly  filled 
with  gaiise,  and  the  dressing  changed  until  healing  follows,  After 
healing  by  fibrosis  and  sclerosis  of  bone,  the  general  preventive 
treatment  is  required  against  relapse.  E&tirion  qf  tki  jtXAtl,  the 
ends  of  the  bones  being  removed  and  fibrous  or  bony  ankylosis 
obtained,  may  be  attended  with  a  good  result,  but  with  some 
deformity.  The  tuberculous  pouches  must  also  be  cleared*  E*oision 
is  often  insufficient  when  the  soft  parts  are  widely  involved. 
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Amput'itmn  becomes  necessary  to  prevent  the  pat  tent  dying  of 
generalised  tuberculosis,  beetle  fever,  and  amyloid  disease.  It  is  the 
more  readily  undertaken  when  the  joint  has  been  rendered  useless 
and  there  is  a  good  chance  of  obtaining  a  sound  and  useful  stump. 

JStbmwdotii  of  th?  lun*j  forms  DO  bar  to  surgical  procedure* 
unless  very  rapidly  progressing,  indeed  much  improvement  may 
follow.  Generally  speaking,  under  such  a  complication,  complete 
removal  by  amputation  is  to  be  preferred  to  excision,  which  may 
heal  badly,  Ribs  may  be  excised  to  give  exit  to  the  collection 
beneath,  except  in  advanced  conditions. 

Actinomycosis  in  bone  attacks  chiefly  the  lower  jaw,  and 
the  process  is  one  mainly  of  absorption  and  ulceration  of  bone 
with  very  little  or  no  new  bone  formation.  The  spine  is  affected  by 
extension  from  the  pleural  cavity,  Metastatic  disease  is  occasionally 
seen,  ?.//.,  in  the  spongy  bone  of  the  lower  end  of  the  femur  and 
tipper  end  of  the  tibia,  where  the  disease  would  at  first  simulate 
kUmOQ?  ->r  hiU'n  ujosis. 

The  Madura  disease,  affecting  especially  the  hones  of  the  foot, 
fa  doeoribod  <>u  p.  ^T. 

Gonorrheal  arthritis. — The  gonorrheal  infection  enters  com- 
monly by  the  urethra  in  the  male ;  by  the  urethra,  vagina  or  cervix 
uteri  iu  the  female  ;  by  the  conjunctiva  of  children  ;  by  the  vulva 
of  little  girls.  Only  a  small  granular  patch  or  a  alight  spasmodic 
oODtnustton  of  the  male  membranous  urethra  may  Ik?  found  on 
examination,  not  sufficient  to  cause  the  patient  trouble,  so  that  he 
does  not  mention  it  In  a  woman  a  bimanual  examination  may  be 
required  to  discover  distended  Fallopian  tubes.  The  occurrence  of 
gonorrheal  ophthalmia  or  vulvitis  in  young  children  preceding  the 
joint  affections  should  be  recognised.  The  arthritis  appears  generally 
n  Prom  i  nixed  iufertiou,  although  goooeoed  have  been  found 
in  the  local  lesion,  also  in  the  joints,  yet  often  only  staphylococci  or 
■tnptaooeel,  hi  its  earlier  forms  the  joint  inflammation  is  due  to 
toxic  absorption  only,  for  immediate  relief  follows  local  treatment, 
§*§n  dilatation  of  a  largely  spasmodic,  urethral  stricture.  In  later 
stages  it  is  a  septicemia  with  metastases  ;  not  only  is  local  treatment 
required,  e.g.,  removal  of  a  pyosalpinx,  but  also  treatment  of  the  joints. 
The  joints  chiefly  affected  are,  the  knee  first,  then  the  wrist,  ankle, 
elbow,  shoulder,  hip,  and  even  the  temporo-masilkry  joint*  The 
planter  ligaments  also  are  affected,  causing  pain  in  the  heeljmd  leading 
to  flat-foot.  The  joint  affections  may  be  divided  into  :  (I)  Serous 
synovitis,  hydrarthrosis,  or  hydrops  artieuli.  (*2)  Sero- fibrinous 
synovitis  with  tendency  to  fibrous  ankylosis.  (3)  Suppurative 
arthritis,  an  empyema,  with  slow  destruction  of  the  joint  and  its 
ligament*,  followed  by  displacement  mid  deformity.  After  discharg- 
ing the  pus  bony  ankylosis  ensues  in  the  deformed  position. 
(4)  Acute  phlegmonous  inflammation,  great  infiltration  of  the 
aynovial  membrane  and  the  surrounding    tissues   forming  multiple 
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abscesses  without  much  fluid  in  the  joint,  but  likely  to  be  followed 
by  a  general  septic  infection. 

Treatment  first  is  applied  to  the  paint  of  entry,  and  consists  iu 
dilating  strictures,  treating  granular  l,r,!f ''  '^  <  "'<  'firing  out  pockets  in 
the  female  urethra,  scraping  the  cervix,  excising  Fallopian  tubes, 
applying  nitrate  of  silver,  etc.,  to  the  conjunctiva.  Joints  distended 
with  fluid  are  kept  at  rest  and  blistered,  or  washed  out  with  hot 
water.  In  tbe  serofibrinous  type,  tending  to  ankylosis,  the  joint 
should  be  painted  with  iodine  until  the  skin  becomes  like  brown 
parchment.  If  suppuration  threatens,  attempts  may  be  made  to 
arrest  it  by  injecting  carbolic  acid,  5  per  cent,,  about  2  drnis,  at  a  time, 
into  the  joint  If  subacute  inflammation  persists,  a  mercury  oint- 
ment (ung.  hydrargyri)  should  be  applied  over  the  joint  every  night 
nnd  washed  away  in  the  morning,  or  sulphur  ointment;  or  tbe  joint 
is  covered  with  sublimed  sulphur,  then  wrapped  in  flannel  and  heated 
in  front  of  the  fire,  and  this  is  kept  up  until  the  sulphide  appears  in 
the  breath.  As  soon  us  the  inflammation  has  subsided,  massage 
and  gymnastics  are  required  to  overcome  the  tendency  to  fibrous 
adhesions.  Quiet  suppuration  often  indicates  tuberculosis,  and 
treatment  follows  that  line — drainage,  erasiou,  arthrectomy.  The 
phlegmonous  form  requires  free  incision,  strong  antiseptiest  and 
gfflHe  droosbog  of  the  opened  joint,  and  if  this  is  not  done  early 
amputation  may  become  necessary. 

The  general  treatment  is  that  for  septic  infectiou,  a  free  diet, 
judicious  use  of  aloohol,  fresh  air.  Whether  any  drug  treatment  is 
of  avail  is  doubtful  ;  iodide  of  iron  may  benefit  if  there  is  any  sus* 
picion  of  syphilis,  and  improves  the  amemia.  Cod-liver  oil  is  Indicated 
in  a  thin,  wasted  patient  with  a  tendency  to  tuberculosis,  (iiiaiacum 
and  sulphur  have  been  praised,  as  well  as  mineral  baths  containing 
sulphur 

Syphilis  of  bones  and  joints. — Generalized  syphilis,  whether 
inherited  or  acquired,  affects  the  periosteum  and  ends  of  the  bones  in 
joints.  It  also  induces  pyogenic  and  tuberculous  complication  when 
the  disease  is  no  longer  amenable  to  antisyphilitie  remedies.  It  should 
not  be  confused  with  the  effects  of  gonorrhoea. 

IWioxtiti*  occurs  during  the  secondary  stage,  is  situated  on  the 
shaft  of  the  long  bones,  or  on  the  flat  bones,  e.g.,  the  skull  {Fig.  137). 
The  periosteum  is  raised  by  a  collection  of  small  round  cells  beneath 
it,  and  the  inflammation  thirkens  the  periosteum  and  extends  to  the 
soft  parts  around,  or  even  to  the  skin  when  superficial.  The  swell- 
ing causes  much  pain,  especially  at  night,  and  is  due  to  acute 
inflammation,  which  results  in  rapid  lacunar  absorption  of  the  bone 
beneath*  If  the  inflammation  becomes  less,  compact  periosteal  bone 
(Pig.  116)  is  formed,  giving  rise  to  a  swelling  or  node  which  fades 
gradually  into  the  surrounding  parts,  like  a  hill  rising  gently  from 
a  plain. 

If  it  undergoes  myxomatous  defeneration,  a  semi-fluid  swelling 
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aria's,  hftVtPg  U  its  BOOT  Oftrfaofl  bone.  If  the  inflammation  is  acute, 
more  f*r  k  ia  of  the  shaft  may  ensue.     A  syphilitic  sequestrum 

is  often  peculiar  in  tawing  I  wonn-wteo  (Fig.  138)  rather  than  a 
smooth  surface,  and  a  dense  structure,  as  if  some  sclerosis  of  the 
bone  hat)  preceded  its  death. 

tJummatu  form  in  the  periosteum  and  invade  the  bone  beneath, 
iu  which  ease  there  is  much  difficulty  in  distinguishing  the  disease 
from  periosteal  sarcoma.  On  the  one  hand,  a  gumma  may  not 
yield  tmmtisyphilitic  remedies  ;  and  on  the  other,  some  diminution  of 
<-<  ingestion   may  follow  the  administration  of  iodide  in  the  ease  of  a 


Ficj.  137.    -Syphilitic  i*rii»titi*  of  the  akult     Puma's  mxl**, 
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sarcoma.  I  ui  exploration,  a  gumma  should  be  recognised  by  yellow 
points  or  shreds,  and  by  the  sticky,  gummy  fluid  resulting  from 
its  degeneration.  When  the  sect u m  appears  uniform  |  microooopioa] 
exam i nation  is  necessary  to  distinguish  it  from  spindle-celled 
sarcoma. 

Sfph&itie  <>*tcomyelitu  (otteiti*)  causes  a  general  spongy  or  osteo- 
porotic hypertrophy  ;  the  bone  is  heavy,  and  has  a  tendency  to  bend  • 
the  distinction  between  Qcmpaflt  cancel  l"ti*  bone  and  medullary  cavity 
is  largely  lost  In  a  young  patient  the  bone  change  may  easily  b<? 
confounded  with  rickets,  in  old  patients  with  osteitis  deformans.  If 
the  progress  is  at  all  rapid,  aseo/uestTum  is  formed  from  the  old  Itone* 
and  the  consepieut  septic  changes  and  the  formation  of  cloaca?  is 
combine*!   with   the  spongy  hypertrophy.      Such  cases  arc  seen    in 
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broken-down  individuals,  also  in  the  severe  types  of  syphilis  prevalent 
in  the  tropics,    A  spontaneous  fracture  may  occur. 

However,  1 1 , ■  Ive  necrosis  of  the  skull,  lower  jaw,  and  otbi  r 

v»il    in    museums    are    not    now    wholly  Attributed   to 

syphilis,    lint    largely    to   the   excess    of    mercury    formerly    given. 

Marked  atrophy  may  sometimes  result  from  syphilis,  especially  in  the 

skull,  crrtniotahe*. 

New-born  infants  and  children  deeply  taint  %$  with  inherited  syphilis 
suffer  from  septic  inflammation  of  diaphyse*  of  the  long  bones  and 
ribs  at  the  junction  with  the  cartilages*  The  epiphyses  may  separate, 
one  or  several  joints  may  be  affected,  and  pus  discharge  on  tin-  sur- 
So  painful  h  a  limb  that  it  is  kept  motionless,  and  may  be 
thought  to  be  paralysed,  It  is  a  septic  complication,  not  a  syphilitic 
process,  and  so  not  amenable  to  mercury.  If  the  lesions  be  limited 
and  the  child  survives,  defor- 
mities from  disturbance  of  epi- 
physial grow  tli  take  place. 

Syphilis  in  the  early  secondary 
^t.i^e  causes  a  nmplr  &j/novitin 
which  subsides  under  drag  break 
meat,  without  damaging  the 
joint,  A  serpiginous  erosion  of 
cartilage  has  been  stated  to  ac- 
company this  synovitis. 

In  the  later  tertiary  period  the 
whole  *ynov%cU  membrcme,  espe- 
cially of  the  knee* joint,  may 
undergo  a  gvmm&tout  thickmhg 
which,  until  it  commences  to 
degenerate,  is  difficult  to  dis- 
tinguish from  chronic  rheumatic 
hypertrophy  or  from  diffuse  sarcoma  of  the  synovial  membiuiu-. 
Erosion  or  arthreetomy  may  be  required  to  arrest  the  process,  which 
otherwise  will  become  complicated  by  septic  inflammation  and  end 
in  amputation. 

Rheumatic  inflammation  of  joints. — The  term  rheumatic  is 
often  used  for  obscure  pain  in  hones  and  joints,  which  if  further 
inquiry  were  made  WOCtld  be  found  not  fri  be  related  to  true 
rheumatic  fa 

A  rate  rh  to  rwtt  h  01  or  rhntttuit  ie  fever  i  s  now  be  1  i  e  v  c<  h  00  many 
ground*,  to  be  an  acute  specific  fever.  Organisms  haw  boon  found 
in  the  affected  joints,  but  observers  arc  not  yet  in  exact  agreement. 
The  disease  is  generally  polyarticular,  the  larger  joints,  the  knee, 
ankle,  elbow,  shoulder,  being  usually  affected.  An  acute  synovitis 
occurs  with  a  serous  exudation  into  the  joint,  in  which  are  *<>nn 
tlukes  of  fibrin.  There  is  redness  of  the  skin  over  the  joint,  which 
is  hot,  but  with   free  sweating.    Then-   is  much   pain,   ao   that  the 
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joints  arc  held  in  the  most  relaxed  position,  knees  slightly  flexed, 
jink lvs  extended,  elbows  flexed,  wrist  flexed,  and  the  tinkers  slightly 
deviated  to  the  oloar  side.  Many  joints  are  involved,  not  all  at 
once,  but  in  succession  ;  the  swelling  decreasing  in  the  first  affected 
joints,  whilst  increasing  in  others.  With  the  subside  nee  of  the  fever, 
the  inflammation  in  the  joints  also  undergoes  resolution,  which 
should  he  complete*  The  tr raiment  is  that  of  acute  rheumatism, 
salicylates,  alkalies,  and  a  very  light  diet.  No  special  local  treat- 
ment is  usually  required ;  if  there  is  much  pain  a  splint  may 
be  applied  to  keep  the  joint  at  rest,  also  an  ice-bag.  If  the 
inflammations  are  at  all  prolonged,  the  joints  must  not  be  allowed 
to  become  fixed  in  a  i  nab  position,  the  knees  or  hips  flexed,  the 
ankles  extended  by  the  weight  of  the  bed-clothes,  lent  forced  move- 
ments  and  tenotomies  be  required  later.  In  all  doubtful  cases  the 
joint  should  be  aspirated  and  the  fluid  examined.  Whenever  the 
exudation  is  excessive  or  not  quickly  re-absorbed  much  benefit 
follows  from  washing  out  the  joint  with  sterilised  water  through  a 
cannula  inserted  by  means  of  a  trocar.  The  puncture  is  afterwards 
covered  with  collodion. 

Churomc  rheumatic  if\jtammation  of  joints  is  either  the  direct 
result  of  U  Route  attack,  or  of  recurring  attacks,  or  the  disease 
m»y  be  chronic  from  the  first.  It  is  the  larger  joints  which  are 
affected,  a  single  joint  or  many  joints,  mono-cirtkular  or  polyarticular 
rheumatism.  The  m-existence  <>f  endocarditis,  and  of  Bubonttt 
nodules  especially  in  children,  and  the  tendency  to  recurrence  from 
exposure  to  cold  and  dump,  are  points  which  may  aid  in  making 
the  dl  The  disease  may  be  a  chronic  synovitis,  one  or  more 

joints  remaining  hot,  tender,  weak,  and  swollen  by  exudation  ;  or 
Hmm  may  be  sorae  tendency  to  fibrous  ankylosis,  causing  the  joint 
to  be  stiff  and  the  adhesions  yielding  with  a  crackling  noise  when 
forced  movements  are  made  under  an  anaesthetic.  In  the  worst 
case  a  progressive  fibrous  ankylosis  slowly  affects  many  or  nearly 
\A\  the  joints.  On  the  0tbftr  bond,  there  is  not  a  development  of 
the  changes  noted  as  arthritis  deformans,  although  this  latter  may 
follow  acute  rheumatism.  The  general  treatment  is  that  of  acute 
rheumatism,  salicylates,  also  quinine  and  iodide  of  potassium. 
I^oeally  the  joints  must  not  be  kept  on  a  splint  too  long,  or  they 
will  become  mikvlosed.  The}'  should  be  blistered  if  painful  but 
>iblo  passive  movements  and  massage  are  atedj  which 
may  be  commenced  under  an  anaesthetic,  Bftthfl  and  douches  and 
kge  may  be  combined  at  mineral-water  resorts,  such  as  Bath, 
Buxton,  Harrogate,  Wiesbaden,  Droitwich,  x\k -lea- Bains,  etc.  Great 
care  must  be  taken  to  keep  such  joints  well  wrapped  up  and 
protected  igsitist  cold  and  damp. 

Arthritis  deformans,  or  Chronic  Arthritis.  —  Vari&U$t  — 
Hitherto  it  lii-  |>mvrd  difficult  or  impossible  to  arrange  any  satis- 
iactorv  classification  of  the  various  affections  which  result  in  the 
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ohangefl  I  1  escribed  und  er  Chronic  artkrit  i§  or  A  rthrit  u  deform  a  hi 
on  p.  327.  Some  of  the  obscure  cases  have  been  in  recent 
years  traced  to  septic  infection,  pyogenic,  gonorrhoea^  etc.,  a 
tnxiii«eiuia  of  septicaemia  of  an  intensity  not  sufficient  to  cause 
suppuration.  Besides  these  are  diseases  not  yet  connected  with 
microbic  infection.  In  some  of  them  the  changes  produced  in  the 
joints  have  been  attributed  to  toxic  products  of  disturbed  metabolism 
(gout),  to  senile  degeneration  (oxtro-a rthrit is),  to  congenital  and 
hereditary  degenerative  tendencies  (hcBtnophUia^tC  lesions  of  trophic 
nerves  Neuropathic  joint  lesions).  The  disease  approaches  true 
rheumatism  in  following  long  exposure  to  cold,  combined  with  hard 
work  and  poor  food.  As  such  it  affected  early  man,  as  can  be  seen 
in  bones  taken  from  prehistoric  graves.  It  is  an  affection  of  animals 
during  senile  decay,  and  also  attacked  species  now  extinct, 

Osteo- arthritis- — Chrome  rheumatoid  arthritis — Arthritis 
sicca. —  This  is  a  progressive  disease  of  which  arthritis  deformans  is 
the  result.  It  is  due  to  some  cause  or  causes  which  continue  active 
nvfi  -i  lung  period,  affecting  now  only  one  or  two,  often  many, 
joints  and  the  adjacent  ends  of  hone,  without  going  on  to  suppura- 
tion, bllt   attended  with  marked  muscular  wasting, 

Variety  1.  —  Fusiform  i «**Q  nrfhrltu  is  a  special  form  which 
occurs  in  children,  in  which  all  the  larger  joints  assume  a  spindle 
shape  by  enlarging  whilst  the  muscles  above  and  below  waste. 
Trnr  chronic  rheumatic!  arthritis  is  rare  in  children,  and  so  is 
also  the  typical  arthritis  deformans  of  adulta.  Mr.  Still  has 
described  in  thene  children  the  change  as  mainly  consisting  in  a 
vascular  thickening  of  the  Synovial  membrane,  with  some  fibrous 
adhesions,  whilst  the  urticular  cartilages  remain  almost  unchanged. 
The  cause  h  unknown.  It  occurs  before  the  eruption  of  the  per- 
manent teeth  from  fifteen  months  onwards,  commencing  insidiously 
with  some  pyrexia,  attacking  symmetrically  the  larger  joints,  the 
spine,  then  the  finger*  and  tors.  It  is  accompanied  by  enlargement 
of  lymphatic  glands,  especially  thtvse  in  relation  to  the  affected 
joints,  also  the  spleen.  The  lesion  is  to  lie  distinguished  from 
other  surgical  affections;  from  rickets;  from  tuberculous  disease  by 
the  absence  of  any  tendency  to  caseation  or  suppuration  ;  from 
oital  syphilis,  which  the  disease  most  closely  resembles,  by  the 
nee  of  other  signs  off  syphilis  and  the  failure  of  mercurial 
liea.  In  adults  the  hands  and  feet  are  apt  to  be  attacked  by 
a  thickening  of  the  synovial  membranes  and  effusion  into  joints, 
with  enlargement  of  bursa*,  hut  no  osteophytes  or  lipping  of  the 
of  the  bones.  The  joints  arc  attacked  symmetrically,  and 
gradually  all  the  joints  of  the  l*ody  may  he  involved.  The  lesion 
also  occur  in  women  and  be  attended  with  aniemiu, 

Vrtrirty  2,  —  Koduhit'  WnA  &ikfftomn0  ^stftMtvthritis.  —  This 
affection  if  connected  in  origin  with  debilitating  causes,  including 
attacks  erf  inHiieiiea  ;  it  affects  especially  women,  sometimes  starting 


348 


DISEASE   OF  SPECIAL   TISSUES. 


during  pregnancy  Of  about  the  climacteric.  It  sometimes  begins 
as  mi  acute  or  subacute  attack,  which  is  at  first  benefited  by 
administering  salicylates-  It  is  a  steadily  progressive,  generally 
symmetrical  aftertimi,  attended  by  rq  irregular  formation  of 
osteophytes  around  the  joints,  whilst  creaking  and  crackling  a* 
panv  movements*  The  finger-joints  especially  are  enlarged  by 
masses  alxmt  the  size  of  peas,  called  Heberden's  nodes,  which  are 
very  similar  in  structure  to  exostoses.  The  hands  tend  to  become 
deviated  to  the  ulnar  side,  some  phalanges  are  flexed,  others  ex- 
tended, the  knuckles  are  enlarged,  and  the  palm  is  hollow.  It  is  the 
first  row  of  inter  phalangeal  joints  which  are  most  affected,  the 
distal  row  usually  escape,  and  also  the  movements  of  the  thumb 
arc  mostly  maintained*  Other  joints  become  involved,  with  a 
marked  tendency  to  fixation  in  deformed  positions  by  contracture 
of  wasted  muscles,  and  the  joint-surfaces  become  united  by  fibrous 
or  bony  bridges,  whilst  at  the  same  time  the  bones  undergo 
eOCeutrie  atrophy.  The  result  is  that  the  patient  becomes  more  and 
none  crippled,  and  even  the  temporo-maxillary  joint  may  be  involved 
and  the  movements  of  the  jaw  limited.  The  patients  are  often  feeble, 
with  a  weak  circulation,  clammy  extremities,  and  a  pulse-rate  above 
the  normal;  bronzed  patches  may  appear  on  the  skin  (Dr.  Kent 
Spender).  They  are  also  subject  to  psoriasis,  varicose  veins, 
migraine. 

Variety  3. — Traumatic  or  mtchanieai  or  senile  ostttt-trrtfirittM. — 
In  this  variety  the  disease  is  also  progressive,  but  it  only  in- 
volves at  first  one  joint  and  may  remain  mono-articular,  or  in  time 
gradually  spread  to  a  limited  number  of  joints.  It  results  in 
marked  deformity,  the  joints  being  hindered  in  movement  chiefly  by 
the  lipping,  whilst  the  joint-surfaces  do  not  form  adhesions.  En 
many  cases  the  onset  is  distinctly  a  trwkwMtti?  one,  ?.#.,  a  blow 
or  strain  on  the  shoulder,  causing  a  slight  traumatic  arthritis,  or  a 
distinct  lesion,  such  as  a  detachment  of  cartilage,  a  dislocation  09 
fracture  into  the  joint  The  arthritis,  instead  of  subsiding,  slowly 
progresses  to  deform  the  joint  (Fig,  1  HO),  and  may  induce  a  lesion  In 
other  joints  by  putting  abnormal  strain  or  work  on  thern.  In  other 
cases  it  is  not  so  much  a  single  injury,  but  the  mtchanim!  result  of 
prolonged,    excessive    or    irregular    use    of    joints,    as    emphai 

mIK  by  Mr,  Arbuthnot  Lane.  The  patient 'i  oceup&tioil  is 
the  exciting  cause  ;  the  spine  is  bowed  by  weight-carrying,  the 
bands  ol  I  boatman  assume  permanently  the  position  of  rowing,  a 
cah man's  left  hand  that  of  holding  the  reins,  hi«  rij_'1i!  hand  that  for 
the  whip.  A  woman's  right  hand  gets  fixed  in  the  position  she  holds 
the  needle,  the  left  hand  in  the  [josition  she  holds  the  sewing,  A 
hip  Of  knee  is  ftJIected  owing  to  excessive  uhv  whin  the  opposite  leg 
been  frurtured  or  amputated,  the  knee  tending  towards  a  lmw- 
legged  deformity,  the  hip  everted  and  slightly  flexed.  There  is  not 
the  symmetry  whieh  has  been  referred  to  in  other  varieties.      It  is 
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often  Mported  that  the  disease  ii  centripetal  in  its  pro- 
spreading  from  the  hand  or  foot  upwards  towards  the  trunk,  but 
the  hip  is  often  affected  before  the  knee.  Such  patients  are  liable 
to  feverish  attacks  from  rheumatic  causes,  such  as  changes  of 
\m  :d her,  cold,  damp,  or  From  causes  which  induce  gout^  and  from 
which  it  is  111410881  ble  to  sharply  distinguish  some  of  such  cases. 
She  puma  are  then  very  sharp,  and  are  added  to  by  muscular  spasm. 
ttm<  nt  0/  fMi^MtrihritfS. — The  disease  being  essentially  progres- 
sive, pain  follows  by  disorganisation  spreading  from  joint  to  joint  ; 
in  senile  cases,  also  in  some  more  acute  varieties  in  young  people, 
no  treatment  is  of  any  service,  in  others  the  progress  of  the 
disease  may  be  arrested,  in  some  even  an  improvement  may  follow. 
The  diet  is  different  from  that  i>f  acute  rheumatism  on  the  one 
hand  and  from  gout  on  the  other,  and  resembles  much  more  that 
suitable  for  cases  convalescing  from  septic  infection,  viz.,  a  generous 
diet,  including  meat  and  a  moderate  use  of  alcohol,  such  as  stout. 
A  warm,  dry  climate,  with  as  much  fresh  air  and  active  exercise  as 
can  be  taken,  baths  and  the  hot  douche,  such  as  can  be  had  in 
this  country  at  Bath,  Harrogate  ;  abroad  at  Aix-les-IJains.  StifOf 
derive  benefit  from  brine  or  peat  baths,  an  ramie  patients  from  iron 
springs*  Hot-air  and  vapour  baths  often  give  much  immediate 
relief,  but  the  joint  requires  to  be  carefully  protected  afterwards. 
Electric  baths  carefully  applied  in  moderately  early  cases  over  a 
iderable  period  of  time  are  often  beneficial.  The  drugs  most 
generally  useful  are  iodide  of  iron,  coddiver  oil  and  aneztfo 
Antipyrin,  salicylate  of  soda,  and  iodide  of  potassium  may  give 
temporary  relief  from  pain,  but  are  too  depressing  to  the  general 
health  for  prolonged  use*  The  joints  require  to  be  kept  warm  and 
dry,  w nipped  in  cotton- wool  or  flannel,  and  acute  pain  is  relieved  by 
opium,  beiladonna  and  chloroform  liniments.  The  joints  should  not 
frt  fixed  on  splints,  but  if  weak  may  be  supported  by  perforated 
ic  bandages  or  htted  knee-caps,  ete. 

Actual  surgical  treatment  is  limited,  but  may  do  good  when 
only  one  joint  is  involved  or  one  joint  in  particular  is  becoming 
rapidly  disorganised,  The  washing  out  of  a  joint*  removal  of  loose 
bodies  and  tags,  arthrectomy,  excising  fibrous  or  fatty  (lipoma 
arktrcieens)  enlargements  of  the  synovial  membrane,  at  the  same 
time  putting  the  joint  into  good  position,  also  a  definite  excision  of 
a  joint,  are  all  measures  which,  used  with  circumspection,  may  afford 
relief. 

Arthritis  deformans  from  hee neophilia  (see  page  T2  *J). — The 
changes  which  the  joints  undergo  in  this  affection  are  those  of  arthritis 
deformans  with  extravasatious  of  blood  into  and  around  the  joint* 
The  joints  generally  show  a  diminished  mobility  with  osteophyte 
nodules  and  Lipping.  The  cartilage  becomes  tibri Mated,  then  replaced 
by  ebumated  bone.  Hut  less  often  there  is  an  excessive  wearing  away, 
the  joint  is  very  weak  and  loose,  and  there  is  much  grating* 
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Arthritis  deformans  due  to  gout. — Arthritis  defonnan 
referred  to  goal  when  ihe  gouty  concretions  arc  found  M  dropped  " 
(gutta)  around  Of  deposited  on  the  articular  surfaces  of  a  joint.  The 
characteristic  gouty  concretions,  chalks  tones  or  tophi,  arc  masses  of 
needle-shaped  crystals  of  sodium  biurate  (NatH")  found  iuterstiti&lly 
in  the  byahu  matter  of  the  articular  cartilage,  encrusting,  streaking, 
spotting  it ;  or  in  the  surface  layers  of  the  bone  exposed  by  detachment 
of  the  cartilage!  in  the  ligaments,  tendon  sheaths,  bursae ;  also  in  the 
subcutaneous  tissue  round  the  joints  and  in  the  rim  of  the  ear  (&pAl). 
These  crystals  are  either  disseminated  through  the  connective  tie 
i»r  else  form  solid  masses,  which  may  soften  to  the  consistency  of 
uiortar,  and  when  the  skin  gives  way  be  mixed  with  pus.  AJso  the 
fluid  in  the  joints  contain  the  crystals.  Typical  gout  commences  in 
the  metacarpophalangeal  joints  of  the  great  toes — these  joints  rarely 
escape,  and  are  often  the  only  ones  attacked;  next  are  joints  of  the 
toot  and  ankle,  then  the  fingers,  wrists,  and  knees  ;  rare  joints  to  he 
attacked  are  the  elbow,  shoulder,  hip,  jaw,  and  spine.  But  a  slight 
injury  or  mechanical  disturbance  may  cause  any  joint  to  Itecome 
I  ii u  l  i c « i larl  y  i  n v t >1  v ed* 

Uout  is  largely  an  inherited  constitutional  defect,  combined  wit  Ii 
some  derangement  in  the  metabolism  of  the  individual,  brought 
about  especially  by  alcohol  and  lead.     Although  gout  is  regarded  as 

of  the  causes  of  arthritis  deformans,  it  does  not  necessarily  follow 

that  the  biurate  of  soda  in  the  irritant  which  excites  the  arthritis; 
the  deposit  may  be  only  a  by-product  in  the  abnormal  pro* 

The  first  attack*  of  gouty  ittftummnttoo  of  joints  consist  in  an 
acute  synovial  ertusion  with  hypenenua  ;md  swelling  of  the  tissues 
around,  including  the  skin*  Sucli  acute  inflammation  is  often 
relieved  by  lead  and  spirit  lotlOD,  by  belladonnua  extract  in  glycerine, 
Off  Iw  poppy-head  fomentations.  Subacute  inflammations  i 
benefit  by  lithia-water  fomentations,  a  saturated  solution  applied 
on  lint  which  is  kept  wet,  but  is  not  covered  by  oiled  silk  lest  an 
eczema  arise.  For  eczema  and  itching  and  ulceration,  ointments  of 
zinc,  bismuth,  lead,  or  boric  acid  with  vaseline  or  lanolin  are  used. 
Internally,  mercury  pills,  eolehicum  used  with  cure,  and  Dover's 
powder  of  opium  and  ipecacuanha  are  suitable  for  the  acute  p bases, 
and  for  chronic  eaaes,  iithia,  piperazin,  or  one  of  the  various  mineral 
waters.  The  diet  is  directed  mainly  to  the  general  improvement  of 
the  patient,  but  is  not  specially  restricted  as  regards  meat  or  alcohol ; 
the  patient  soon  rinds  out  for  himself  and  learns  In  avoid  those 
thinga  which  do  harm. 

YVlien  1  tophllfl  1 1  Iterates  and  chalkstoues  are  exposed,  huthin_ 
hot  water  seven d  timet  a  day  helps  to  dissolve  the  concretions  and 
to  favour  healing.  In  old  people  further  surgical  measures  should 
be  avoided.  In  relatively  young  and  healthy  subjects,  gouty  concre- 
te »ns,  ganglia  and  bursa?  which  impair  movement  may  be  occasionally 
removed  with  advantage. 
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Neuropathic  arthritis  deformans. — tfmveparalyiU  is  followed, 
r^/,,  after  division  of  the  median  or  ulnar  nerve,  in  the  finger,  by 
nil  swellings  of  joints,  roughening  of  the  articular  surfaces  and 
l:tter  by  some  fibrous  adhesions*  Similar  swellings  of  the  bin  or  knee 
may  follow  spinal-cord  injury  and  compression,  <>r  the  shoulder  may 
be  allccted  in  hemiplegia.  It  is  possible,  however,  that  an  unnoticed 
traumatism  iuay  give  rise  to  the  inrhiumiation,  for  joints  do  not 
necessarily  sutler  in  this  way.  Similar  joint  lesions  have 
noticed  in  alcoholic  peripheral  neuritis,  and  have  improved  under 
treatment  of  the  neuritis. 

Arthritis  deformans  of  tabes — Charcot's  joint  disease.— It 
is  very  likely  the  ease  that  the  arthritis  is  started  by  slight  injuries, 
for  joint  lesions  occur  iu  perhaps  not  more  than  10  per  cent,  of  all 
cases  of  tabes.  Also  only  one  joint  may  be  affected,  or  one  chiefly 
and  others  not  markedly,  or  the  joint  affections  may  be  symmetrical. 
It  is  therefore  difficult  t"  understand  the  connection  with  the  nerve 
lesion,  except  by  a  chance  injury,  or  the  mechanical  influences  which 
t nd nee  os teo-art  hr  i t is  (see  p.  347),  T lie  joint  mo vem sot  may  be  so m e * 
what  more  excessive  in  couseu/ienec  of  the  diminished  sensation, 
md  more  irregular.  Broadly  s|  waking,  the  arthritis  deformans  of 
tabes  is  similar  to  that  of  osteo-arthritis,  except  that,  there  is  mostly 
a  greater  tendency  to  wearing  away,  the  joints  bee* hoc  looser,  and 
undergo  spontaneous  dislocation,  ■  hi  the  other  hand,  enormous  bony 
osteophytes  may  form  around  a  joint  and  fix  it,  even  after  a  period  of 
-ivc  mobility-  Within  a  Loose  joint  is  oily  synovial  fluid,  hyper- 
trophied  fibrous  anil  fatty  folds  of  the  synovial  membrane,  and  loose 
bona  Diverticula  of  the  capsule  may  extend  outwards 
beneath  the  muscles  as  cysts  communicating  with  the  joint, 

Both  men  and  women  are  attacked  ;  invariably  in  the  latter  and 
in  the  majority  of  the  former,  the  patients  have  had  some  syphilitic 
affection.  The  lower  extremity  is  especially  affected,  the  knee, 
hip,  ankle;  also  the  tarsal,  metatarsal,  and  toe-joints.  After  these 
in  order  of  frequency  are  the  shoulder  and  temporo- maxillary  joints, 
whilst  the  elbow,  wrist  and  fingers  generally  escape, 

The  joint  anvctions  may  occur  quite  early  in  the  disease,  and  only 
on  careful  examination  is  some  early  sign  of  tabes  detected,  such  as 
loss  of  the  patellar  reflex,  the  Argyll  Robertson  pupil,  or  an 
unsteadiness  when  the  feet  are  placed  together  and  the  eyes  are 
closed. 

A  typical  attack  of  Charcots  disease  at  this  early  stage  consists 
in  an  acute  swelling  of  a  joint,  without  much  pain,  or  other  signs  of 
inflammation,  and  when  the  swelling  subsides  preternatural  mobility 
and  grating  between  the  joint  surfaces,  At  a  later  stage  the 
ataxic  symptoms  become  more  definite.  Then  the  affected  joint 
is  excessively  loose,  yet  painless,  e.g>%  the  knee  may  show  lateral 
movement  through  3u  to  40  degrees,  with  loud  grating,  much  fluid 
separating  the  surfaces,  or  spontaneous  dislocation,     A  remarkable 
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quiet  absorption  may  occur,  the  bead  and  upper  third  of  the 
humerus  may  disappear  by  absorption  almost  uu noticed  until  the 
condition  resembles  an  excised  shoulder.  The  feet  have  shrunken 
bo  as  to  look  Like  those  of  a  Chinese  lady,  owing  to  the  atrophy  of 
the  tarsus  and  metatarsus;  or  around  a  joint  there  is  excessive 
lipping,  the  head  of  the  femur  becomes  mushroom-shaped,  the  aceta- 
bulum flattened,  and  irregular  masses  of  compact,  and  even  ivory* 
like  bone  may  be  seen,  as  in  osteo-  arthritis.  In  consequence  of 
disuse  bones  and  muscles  undergo  atrophy  and  spontaneous  fractures 
occur. 

Treatment* — During  the  acute  attack  the  joints  are  kept  at  rest 
with  extensions  to  prevent  dislocations,  covered  by  evaporating 
lotion,  and  pain  is  relieved  by  opium.  Between  the  attacks  u 
use  should  be  encouraged  to  prevent  the  atrophy  of  bone  and 
muscle  mentioned  above.  Occasionally,  when  a  si  ogle  joint  has 
been  attacked,  it  has  been  washed  out,  loose  bodies  removed,  fatty 
and  fibrous  masses  growing  from  the  synovial  membrane  excised,  or 
the  joint  surfaces  trimmed  to  allow  of  the  joint  being  fixed  in  a 
good  position. 

Arthritis  deformans  of  syringo-myelia — Gliomatous  arthro- 
pathy.— The  disease  of  the  spinal  cord,  which  some  have  regarded 
|i  being  due  to  an  increase  of  neuroglia  with  secondary  degeneration, 
others  to  a  central  myelitis  and  softening,  is  situated  mainly  in  the 
cervical  and  upper  dorsal  region  of  the  cord,  and  it  is  the  joints  of 
the  upper  extremity  which  are  nearly  always  attacked,  and  then 
generally  on  one  side,  not  symmetrically.  It  generally  occurs  in 
males,  presumably  because  of  the  greater  liability  to  injuries  of  the 
upper  liinh,  In  syriugo-myelia  there  is  analgesia,  loss  of  perception 
a*  regards  heat  and  cold,  irregularly  distributed,  and  trophoneuroses 
affecting  the  ringers,  the  latter  type  being  known  as  Morvau's  disease. 
There  is  bo  ataxia.  Owing  to  the  analgesia  the  patient  nu\y  burn 
the  fingers,  but  apart  from  this  pustules  and  whitlows  develop,  the 
nails  lissure  and  crumble,  the  finger-joints  enlarge,  necroses  of 
phalanges  follow,  also  extension  of  suppuration  to  tendon-sheaths 
and  joints,  so  that  the  original  nerve  lesion  becomes  complicated  by 
septic  nhiflgOl  A  trophic  theory  is  here  not  necessary  ;  the  lesions 
can  be  explained  as  due  to  vaso-motor  changes,  along  with  the 
loss  of  sensation  predisposing  to  slight  injuries.  But  besides 
these  changes  in  the  extremities  and  their  septie  com  plications, 
there  are  changes  in  the  larger  joints  ;  in  *0  per  cent  the  shoulder 
or  elbow  is  involved.  There  is  a  sudden  swelling  of  the  joint ; 
in  the  earliest  stage  there  may  be  pain,  but  later  sensation  is 
diminished.  The  joint  becomes  enormously  enlarged  with  much 
thickening,  which  may  be  confused  with  tuberculosis  or  tumour. 
I  iiiii.itiun  by  the  jt  rays  shows  a  great  destruction  of  the 
ends  of  the  bone,  also  to  some  extent  irregular  exostoses  and 
osteophyte*  around  the  edges,   the  one   tending  to  loosening,   the 
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other  to  fixation  of  the  joint.  In  the  interior  of  the  joint  is  a  sero- 
fibrinous fluid  with  irregular  masses  of  synovial  naemtwaaa  Spon- 
>us  fracture  may  occur  and  union  follow  with  excess  of  callus* 
A  spinal  curvature  develops  slowly, 

Treatment. — Active  surgical  interference  is  called  for  in  the  septic 
complii  ations,  e.ff,j  drainage  of  suppurating  joints. 

Pulmonary  hypertrophic  osteoarthropathy, — The  connec- 
tion between  dubbed  or  drumstick  finger  ends  and  lung  disease  was 
observed  by  Hippocrates  (Hippoe rati c  ringers).     But  further  changes 


KfOi  139,— Pulmonary  hypertrophic  o«teo'*rthro|mthy.  Photograph  of  n  man  who 
died  at  the  age  of  Si,  Wing  had  tubenu'ous  diaeiiMe  of  the  tibia  at  10,  then  spinal 
curie*  and  pkohh  fcfatOiW,  hthI  finally  pulmonary  tuliei-tutoris*  (Copied,  by  kind 
pr  million,  from  Messrs,  Thorn  bum  and  Wefctm.tcott'8  paper  in  the  *'  Transactions 
of  the  ftthd  ty/'  IHfltl.) 

involving  widely  the  skeleton  have  Wen  described  of  late  years,  and 
special  information  baa  been  obtained  by  examination  with  the.  '■  rays. 
Various  pulmonary  affection*,  bronobieot&sia,  chronic  empyema, 
ahronio  phthisis,  and  malignant  disease  of  the  pleura,  produce 
changes  in  the  bones,  whilst  congenital  heart-disease  and  rapid 
pulmonary  tuberculosis  merely  cause  eulargetnents  of  the  soft  parts 
from  venous  congestion.  The  affection  has  also  followed  an  attack 
uf  influenza  which  had  left  no  discoverable  pulmonary  lesion.  It 
tagitH  and  is  most  marked  in  the  hands  and  feet  {Fig,  139),  the 
r  joints  and  the  spine  being  afterwards  involved.  The  ringers 
are  increased  in  length  and  thickness  by  new  periosteal  bone 
(Pig.  110),  the  terminal  phalanx  being  enlarged;  and  the  nails 
w„  A  A 
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striated,  tibrouB,  long,  arc  curved  over  towards  the  finger-pulp  like 
a  claw,  and  have  a  clubbed,  drumstick  or  hour-glass  shape.  The 
i  li  | to  metacarpal  joints  are  not  much  affected;  the  wrist-joint  is 
swollen,  aud  the  ends  of  the  radius  and  ulna  enlarged  to  a  thickness 
ter  than  the  upper  part  of  the  forearm.  The  toes,  ankle,  aud 
Sower  rods  of  the  tibia  and  fibula  are  similarly  affected.  Effusion 
takes  place  in  many  joints,  especially  the  knee,  with  erosion  of 
cartilagea,  There  is  a  tendency  to  spinal  kyphosis,  a  curve  forming 
in   the   lower   dorsal   region.     The   new    periosteal  bone   is  at 


140.— Hand  of  the  put* cat,  Fig,  130,  to  ihow  new  periosteal  bon*  and  erowe n 
of  the  joint-surfacea. 

lions,  but  becomes  more  and  more  compact;  there  is  eccentric 
atrophy!  specially  at  the  ends  of  the  long  bones, 

Mother  of  -  pearl  -  dust  periostitis. — Young  mother  of -pearl 
turnery  ages  sixteen  to  twenty,  especially  in  Vienna,  in  small  work- 
shops -i\  to  twelve  months  after  commencing  the  work  KufiVr  from  a 
peouliu  often  multiple  periostitis.  Tha attacks  begin  suddenly  with 
j>eriosteal  effusion  about  the  ends  of  the  shafts  of  the  long 
ftj  which  spreads  towards  the  middle  or  may  even  extend  to  the 
epiphyses,  There  are  alternating  remissions  Mid  r,\;n;erbations;  the 
sw.  Hingsf  at  first  soft  or  even  fluctuating  come  to  be  niinposed  of 
e  periosteal  bone.  The  bones  affected  have  been  the  metacarpals, 
metatarsals,  tarsals,  bones  of  the  forearm  and  arm,  the  fibula,  femur, 
scapula,  clavicle,  upper  and  lower  jaw.  Neither  necrosis  nor  spou- 
ittf  fractures  are  seen.     No  post-mortem  examinations  have  been 
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The  disease  seems  to  he  closely  allied  to  pulmonary  osteo- 
arthropathy, tbe  duet  inhaled  causing  chronic  pulmonary  inflam- 
mation. 

Osteitis  deformans.— (1)  O&teit it  deform*  r  J.  PmjfL — 

Tbia  is  a  senile  disease  which  affects  the  skeleton  in  both  men  and 

u,  without  for  a  long  time  being  accompanied  by  any   visceral 

-<-.  although  at  last  there  is  a  tendency  to  the  development  of 

nei  growths. 

Pathology* — The  disease  shows  connections  with  osteomalacia  as 
U  absorption  and  bending  of  bone,  with  rickets  or  syphilis  in 

chronic  hypertrophic  osteitis  producing  spongy  oeteopoi 

,  with  arthritis  deformans  in  its  irregular  bone  format  ions  about 

joint*,  and  with  B&rcoma  of  bone,     A  very  chronic   inflammatory 

hypertrophy,    both   periosteal  and  central,   causes  a  long  bone  to 

ise    enormously   in    thickness,    with    BOOM    interstitial    growth 

m  length,      The  bone  on  section  appears   uniformly  osteoporotic  or 

B] gy,  the  distinction  between  compact  and  cancellous  bone  is  lost 

and  the  medullary  cavity  is  partly  tilled  up,  or  in  its  irregular 
cavities  Li  a  reddish  material  approaching  myeloid  sarcoma  in 
structure.  With  this  there  is  bending  of  the  shafts  of  the  long 
hones,  of  the  neck  of  the  femur,  and  of  the  spine. 

Symptom*  (Fig.  141). — Attention  is  first  drawn  to  the  disease  by 
the  bending  of  the  limbs  and  the  enlargement  of  the  bead.  The 
shaft  of  the  femur  bends  forwards  and  ouluards,  whilst  it  is  everted 
b\  the  sinking  downwards  of  the  neck,  the  knees  are  wide  apart, 
the  tibia  bend  forwards,  the  shin  is  rounded  and  nodular;  the  ankles 
together.  Tbe  skull  is  much  enlarged,  not  so  the  face  ;  the  head 
bends  forward*  until  the  chin  almost  touches  the  sternum  ;  the 
lira?  sink  together  and  produce  a  kyphosis*  The  clavicles  are 
enlarged  and  their  curv.  sed  ;  the  ribs  fall  in  so  that  the  chest 

cannot  be  expanded,  and  the  patient  becomes  dyspneeie  ;  the  abdomen 
protrudes.  The  upper  extremity  whilst  enlarging  is  not  so  much 
curved  except  the  forearm,  which  is  bent  backwards  by  resting  on 
-led  haml  The  spine  in  curving  becomefl  much  shortened; 
thui  the  arms  hang  lower  than  usual,  and  the  whole  aepect  and  g&itol 
the  patient  has  been  likened  to  that  of  an  anthropoid  ape.  There  is 
muscular  wasting,  but  the  bones  of  the  hands  and  feet  remain 
practically  unaltered,  as  also  do  the  bones  of  the  face. 

The  patient  suffers  chiefly  from  neuralgic  pains,  in  the  later  stages 
from  dyspnoea*  Death  may  ensue  from  pulmonary,  or  heart  and 
kidney  complications  connected  with  atheroma.  Cut  five  out  of  eight 
cases  described  by  Sir  James  Paget  died  of  malignant  disease, 
sarcoma  in  the  cerebellum,  lympho-sarcorna  in  the  viscera,  multiple 
sarcoma  of  bone  {when  spontaneous  fractures  appear). 

Pmt  morUrn^  the  bones,   whilst  enormously   thickened,    may  be 

cut   through   with   a  knife  or  quite   easily   sawn    through.     The 

irium,  for  instance,  is  one  to  two  inches  thick  and  composed  of 
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uniformly  spongy,  imperfectly  calcified  bone,  all  distinction  between 
the  diploe  and  the  outer  and  inner  tables  being  lost.     Apart  from 


Pi*;,  HI, — Photograph  of  rv  skeleton  mi  one  of  Sir  June*  FigetV  cajesiii  tbi*  MlHoil 
of  the  Royal  College  of  Pnrgeoiia.  {Copied  from  his  p*per  in  the  Jl  Illustrated 
Medical  Newe/*  1838  and  1889.) 

typical  cases,  the  disease  has  been  noted  in  a  single  bone,  but  then 
seems  rather  to  be  of  the  nature  of  a  diffuse  sarcomatous  growth. 
Sometimes  the  disease  occurs  in  place  of  senile  osteomalacia,  *.#.,  in 
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u  woman  aged  88,  and  in  her  daughter  aged  60,  both  suffering  from 
senile  dementia. 

(J)  Qsttih*  tfeformam  of  tmn  R*-ckfin*jh*nutn — Qxteitis  fibrma 
0$teopkk*tuXL — This  is  a  rarer  disease,  and  more  irregular  as  regards 
its  clinical  course,  but  of  interest  boeau.se  it  appeal's  to  be  connected 
with  osteomalacia,  the  osteitis  deformans  of  Paget,  and  sarcoma. 
Tlui  disease  shows,  like  puerperal  osteomalacia,  a  mnltiloeular  cystic 
condition  of  the  marrow,  hut  In  addition  fibrous  masses,  cysts,  and 
military  or  multiple  masses  of  sarcoma  replace  the  fatty  nmrrow. 
The  cysts  contain  serous  fluid,  also  pigment  or  recent  blood.  The 
sarcomatous  masses  are  myeloid  or  lymphosarcoma.  Or  the  bonus 
may  be  much  enlarged  by  fibrous,  incompletely -ossified  bona 

(■encraily  it  is  the  abaft  of  the  long  bones  which  suffer.  In  a 
ease  of  Prof*  Virchow's  there  was  a  general  hyperostosis  of  the 
skeleton,  including  the  skull,  with  bending  of  the  femurs  and  the 
right  humerus.  There  was  a  porous  condition  of  other  bones, 
sially  the  upper  ribs.  The  interior  of  the  bones  contained 
cystk  fibrous  material,  in  other  parts  islands  of  ft bro- cartilage,  in 
Other  parts  again  ivory-like  masses  of  sclerosed  bone. 

Ltntitftsts  omta,  see  Upper  jaw. 

III. — New  growths  or  tumours  of  bone. 

Chondromata,  ©nchondromata  or  cartilaginous  tumours 
pom  from  &artilag€  ,  at  least  it  would  seem  best  to  limit  the  term 
chondroma  to  the  tumours  which  gro* 
from  cartilage,  Other  tumours  which 
contain  i  cartilage-like  materia]  are  now 
recognised  to  be  degenerating  sarcomas, 
or  to  belong  to  the  class  of  tumours  of 
variable  composite  structure  described 
under  Sndoihelioma.  A  chondroma  oon- 
i  of  hvalin  cartilage,  having  a  Lard, 
nodular  outline*  is  encapsuled,  and 
shows  a  transit  mi  bluish -grey  sec&JfL 
Choodromas  ossify  and  become  exostoses 
(see  below),  or  may  undergo  myxoma- 
tous degeneration. 

A  part  chondroma  not  ossifying  is  of 
rare  occurrence*     It  is  met  with  on  the 
hands  (Fig,  I  12),  affecting  the  phalanges 
ind  QietacsrpaJ  bones,  mote  rarely  in  the  feet  and  other  bones.     The 
hands  become  deformed  by  a  w  i  tumours  which  grow  from 

within  the  shaft  of  the  phalanges  and  metacarpals  (rnchondrosis),  or 
from  the  surface  (ecch&idrom*),  presumably  from  remnants  of  curti- 
lage, from  tbe  ossification  of  the  shaft  in  cartilage  or  at  the  epiphysis. 
'I 'lie  result  is  an  increasing  deformity  of  the  hand,  with  pain,  paralysis, 
and  ulceration  of  the  skin  from  involvement  of  nerves, 


Fm,  142. — GartilaginoiiKiumonra 
uf  the  bonn  of  the  lmnrL  ( From 
Droitt'i  Efcugtty.) 
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of  the  periosteum,  but  are  very  rare,  except  as  an  epulis  from 
tho  periosteum  of  the  jaw  underneath  the  gum,  or  as  a  naso- 
pharyngeal polypus.  Fibrous  masses  grow  in  join  Ls  from  the  synovial 
membrane. 

Lipomata  or  fatty  tumours  grow  from  the  outer  layer  of  the 
periosteum,  but  are  very   niro.      Lipoma  urborescens  is  a  lobul 
tibro- fatty  mass  growing  from    the   cuds  of  the  bone   in  case*  of 
arthritis  deformans, 

Malignant  disease  of  bone. — Malignant  disease  of  lame  may 
occur  either  primarily,  or  secmirlarily  by  metastasis  or  by  invasion. 
Trimary  growths  are  usually  single,  but  except  ioimlly  multiple  from 
the  beginning;  secondary  growths  are  generally  multiple,  but  excep- 
tionally a  single  metastatic  growth  may 
be  observed*  The  primary  growths 
are  always  sarcomatous;  the  secondary 
growths  may  be  either  sarcomatous 
or  carcinomatous.  Besides  actual 
tumours,  malignant  disease  promotes 
changes  in  the  osseous  system  of  a  wide* 
spread  nature,  having  resemblances  to 
osteomalacia  and  osteitis  deformans,  q.v. 
Primary  sarcoma  of  bone. — This 
maybe  periosteal  or  endosteal  in  origin. 
The  periosteal  sarcoma  is  usually  a 
round-*  spindle-  or  mixed  -celled  sar- 
coma, the  endosteal,  especially  a  mye- 
loid sarcoma,  less  often  a  round-  or 
Bpi i  idle-celled-  Rare  endosteal  tumours 
are  small  myelomas  or  Jympho-sar- 
eonias  of  bone  and  endothelioma  {see 
Turn'" 

{a)  Periosteal  sarcomas  spring  from 
the  deeper  layers  of  the  periosteum  ; 
a  rare  growth  from  the  outer  layers  has  been  termed  a  ±>tirmteal 
sarcoma.  They  rapidly  invade  the  bone  beneath  and  the  soft  parte 
around,  spread  out  into  muscles  and  along  intermuscular  planes, 
enter  the  veins  and  grow  along  their  lumen,  invade  the  lymphatic 
glands  corresponding  to  the  part,  and  by  means  of  both  the  venous 
aud  lymphatic  stream  reach  the  blood*  Then  metastases  appear, 
especially  small,  scattered  nodules  on  the  surface  of  the  lungs,  with 
a  blood-stained  exudation  into  the  pleura.  Meanwhile,  if  superficial, 
the  primary  growth  may  f ungate,  or  some  calcification  and  ossifica- 
tion takes  place,  spieuhe  forming  at  right  angles  to  the  axis  of  the 
bone ;  spontaneous  fracture  occurs.  They  may  develop  anywhere, 
the  lower  third  of  the  femur  being  the  commonest  seat  (Fig,  143)* 

St/mptum*. — In  a  typical  case  of  periosteal  sarcoma,  a  rapidly- 
growing  tumour  ts  observed   connected  with  the  bone,  not  usually 
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painful  nor  attended  with  signs  of  local  inflammation  or  general 
fever.  The  a  welling  is  soft,  semi- fluctuating,  or  doughy  in  consis- 
tence, or  hard  in  some  parts  and  soft  in  others.  Over  the  surface 
may  appear  tortuous  veins,  and  the  lymphatic  glands  connected  with 
the  part  may  be  enlarged.  The  patient  is  commonly  a  young  adult, 
often  gives  a  history  of  an  injury  to  the  part,  and  may  lose  weight 
and  strength  before  definite  signs  of  cachexia  set  in.  The  history 
is  not  of  long  duration,  not  more  than  three  months. 

Dia$nmi&* — A  periosteal  sarcoma  has  to  be  distinguished  from 
gummatous  periostitis,  but  even  when  the  history  is  negative  and 
syphilitic  remedies  fail,  yet  an  exploration  may  reveal  a  gumma, 
either  to  the  naked  eye  or  on  microscopic  examination.  It  must 
also  be  distinguished  from  inflammatory  periostitis,  t.y,,  set  up  by 
an  in j  ury  >  T  his  is  d  i  fti  c  ul  t  when 
the  sarcoma  grows  rapidly,  or  is 
attended  by  local  inflammation 
and  a  rise  of  temperature.  In- 
deed, suppuration  with  necrosis 
may  occur  in  connection  with 
sareouiii. 

Pr>ogfwzi&. — This  is  the  worst 
possible  in  all  true  cases  of 
periosteal  sarcoma.  No  case 
appears  ever  to  be  cured, 

Trm  t  m  titf.  — -  Am  putation  as 
far  as  possible  above  the 
growth,  with  excision  of  lym- 
phatic glands,  t.tj.t  for  periosteal 
sarcoma  of  the  lower  end  of  the 
femur,  an  amputation  through 
the  upper  third  or  hip-joint,  with  excision  of  the  glands  in  the  groin, 
may  possibly  prolong  life  to  a  year  or  a  year  and  a  half>  after  which 
the  first  signs  of  metastases  may  be  a  blood-stained  pleural  eflusiom 
It  follows  that  as  an  amputation  does  not  cure  nor  prolong  life 
materially,  amputation  may  be  delayed  hi  any  case  where  gumma 
or  chronic  periostitis  is  still  a  possible  diagnosis, 

{h)  Endotttal  mrcoma*  are  of  much  slower  growth,  and  ■  very 
much  more  favourable  kind  for  treatment. 

(i.)  Myeloid  #nrcomat  or  giant -eel  led  myeloma,  is  the  most  frequent 
endosteal  tumour  (Pig.  144).  Its  growth  is  slow,  and  it  may  bo  a 
year  or  more  before  it  extends  beyond  the  limits  of  the  bone.  A 
1  Miring  pain  may  be  caused,  then  a  more  or  less  uniform  swelling, 
generally  of  the  articular  end  of  a  loug  bone,  the  swelling  at  first 
having  the  resistance  of  bone,  then  yielding  and  softening  occur 
in  places,  and  the  thinned-out  shell  of  bone  occasionally  gives  rise 
to  a  peculiar  sensation  when  the  tumour  is  jMilpated,  called  egg- 
shell crackling,  a  sign  much  more  often  talked  of  than  met  with. 
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Having  perforated  the  shell  of  bone,  the  tumour  increases  rapidly, 
softens,  and  often  pulsates. 

Myeloid  sarcoma  occurs  most  frequently  iu  the  lower  end  of  the 
ft >in u r  and  iu  the  upper  end  of  the  tibia  {Plate  VI. ),  hut  also  in  the 
cancellous  ends  of  other  long  bones.  It  is  also  met  with  in  the 
lower  and  upper  jaw,  clavicle,  pelvis,  and  in  other  short  bones. 

The  diaffnomit  has  chiefly  to  be  made  from  chronic  central  osteo- 
myelitis in  the  early  stages,  and  from  aneurysm  when  the  tumour 
pulsates.  From  central  osteomyelitis  it  roust  be  distinguished  by 
exploration  when  the  characteristic  appearance  of  myeloid  sarcoma 
is  met  with.  It  is  likely  to  be  confused  with  aneurysm  when  growing 
in  the  line  of  the  iliac  and  femoral  arteries  from  the  pelvis,  and  from 
the  upper  or  lower  end  of  the  femur.  In  the  tipper  end  of  the  til  is 
extending  out  into  the  calf  vascular  tumours  have  been  met  with, 
called  aneurysms  of  bone,  but  on  examination  some  tumour  substance 
has  usually  been  found. 

The  jtrognoti*  is  very  good  if  the  growth  be  removed  completely. 
Metastasis  is  much  delayed,  only  taking  place  after  two  years  or  more. 

Treatment,— The  tumour  must  be  scooped  out,  the  wall  thoroughly 
scraped,  or  the  cautery  applied  ;  then  the  shell  is  crushed  inwards, 
and  the  remainder  of  the  cavity  filled  with  gauze.  When  the 
growth  has  extended  and  destroyed  the  shell  of  bone  a  suitable 
excision  is  performed,  according  to  the  position  of  the  growth. 
When  the  disease  has  spread  beyond  the  bone  to  the  soft  pari*  Of 
threatens  to  f ungate,  then  an  amputation  is  necessary  through  the 
limb  just  above  the  growth.  The  result  is  very  favourable,  no 
recurrence  taking  place  if  the  primary  growth  is  freely  removed. 

(ii.)  Cktmdrth,  osteo-  and  eyitic  mrc&mm,  not  myeloid,  are  usually 
endosteal,  round-  and  spindle-celled  sarcomas.  They  are  more 
malignant  than  myeloids,  but  more  favourable  for  operation  than 
true  periosteal  growths. 

(i i i . )  Smtdf-rfrtt nd-vdUd  sarcoma  or  myeloma, — Lympho-sarcoma  of 
bone  is  an  endosteal  growth  which  has  appeared  occasionally  in  QUA 
of  two  forms : 

(a)  A  single  local  tumour  grows  in  the  marrow  and  enlarges  the 
bone  slowly  until  a  spontaneous  fracture  occurs.  On  exploration,  a 
greyish- white  tumour,  solid  or  with  cysts,  is  found,  having  under 
the  microscope  the  structure  of  a  sm  all-round-eel  led  sarcoma, 

(it)  A  multiple  or  diffuse  tumour  formation  occurs  in  the  skeleton, 
with  new  growths  in  the  spleen  and  in  lymphatic  glands  not  specially 
connected  with  the  tumour,  whilst  the  urine  is  milky  from  the 
albumose  of  Hence  Jones.  According  to  Hr.  Krarishaw,  the  liones 
most  affected  are  those  of  the  thorax,  vertebne,  sternum,  and  ribs. 
As  compared  with  osteomalacia,  the  disease  is  commonest  in  men  ; 
the  skeleton  is  brittle,  but  does  not  bend  ;  the  composition  of  the 
bones  is  not  altered  hv  absorption  of  calcareous  matter,  but  fractures 
occur  simply  on  account  of  the  absorption  by  the  tumours,  the  bone 
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becoming  so  thin  that  it  can  be  cut  through  with  a  knife.  The 
tumours  consist  of  small-round -celled  masses,  which  may  become  cystic, 
but  there  is  not  a  formation  of  fibrous  tissue  as  in  osteomalacia.  The 
new  growth  tills  the  medullary  canal  and  absorbs  boue,  and  the  same 
growth  is  found  in  the  spleen  and  lymphatic  glands.  The  patient 
gradually  becomes  exhausted  with  dyspmea  and  marked  vomiting* 
The  milky  urine,  containing  albumoseT  is  of  diagnostic  importance  at 
m 1 1  e&fly  stage.  The  disease  lias  lasted  as  long  as  six  years  after 
the  first  albumosuria. 

(iv.)   Endothelioma  has  been  suggested  as  an  explanation  of  some 
rare  endosteal  tumours  of  bone,  which  have  been  called  from  their 
arrangement  alveolar  sarcoma ;  or  from  their  large  epithelioid  cells, 
primary  carcinoma  of  boue;  or  from   con 
tain  in  g  hyalin   material,   chondromata ;   or 
from  becoming  cystic,  cysts  of  bone.     When 
such    tumours    are    vascular   and    pulsa- 
ting, a  possible  explanation  is  afforded  of 
the  so-called  aneurysms  of  bone  in  which 
<td    sarcoma    material    has   not    been 
fuund  in  the  walls  ;  also  of  thyroid-gland- 
like tumours.     The  tumours  thus  referred 
to  have  occurred  in  the  bones  above  and 
below  the  knee. 

Secondary  malignant  disease  of 
bone. — Both  carcinoma  and  sarcoma  cause 
metastatic  growths  in  bone.  Carcinoma 
is  never  a  primary  growth,  but  is  uUays 
lary.  Squamous  celled  carcinoma  may 
spread  by  extension,  *.#.,  in  the  case  of  an 
epithelioma  tons  ulcer  of  the  leg,  or  to  the 
jaw  from  the  lip.  Ir  i=s  but  a  rare  cause  of 
j i h  t astatic  growths  which  may  then  be 
single,  t.t/n  from  the  oesophagus.  It  is 
mostly  spheroidal-celled  carcinoma  which 
infects  bone  by  metastatic  growths,  especially  from  the  breast,  less 
often  from  the  thyroid  gland,  and  rarer  still  from  the  prostate. 
Columnar- eel  led  carcinoma  of  the  rectum  or  intestine  may  occasion- 
ally give  rise  to  a  secondary  metastatic  growth.  Sarcoma  is  also 
secondary,  whether  it  arises  in  the  soft  part*  or  in  bone  itself, 
Melanotic  sarcoma  starting  in  the  skin  or  orfaM  may  develop  metas- 
iii  the  sjiinr  nr  pelvis.  The  bones  especially  affected  by 
metastases  from  cancer  of  the  breast,  are  the  vertebra;,  fcintir, 
humerus,  ribs,  pelvis,  sternum.  The  skull  is  especially  affected  by 
thy nud  metastases.  At  first  the  cancer  odia  mny  tend  to  new 
periosteal  bone  formation,  probably  by  setting  up  some  venous 
obfttrkiettOO  (tee  p.  292),  but  the  later  result  is  softening  of  bone 
or  cancerous  osteomalacia,  bending,  and  fractures.     A  short  bone  like 
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tbe  sternum  may  show  no  external  tumour,  yet  be  soft  ami  easily 
rut  with  tt  knife.  Then  its  interior  will  on  microscopic  examination 
show  the  structure  of  the  primary  growth,  e.gtf  of  the  breast. 

Treatment* — When  epithelioma  has  spread  to  boue  a  wide  removal 
is  necessary,  seeing  that  on  reaching  the  medullary  cavity  the  growth 
quickly  extend*  along  it.  This  may  call  for  removal  of  all  the  bone, 
amputation  of  the  leg,  excision  uf  the  lower  jaw.  If  only  the  surf ace 
is  involved  a  free  gouging  away  until  healthy  boue  is  reaehed  may 
suffice.  Rarely  in  other  crises  is  any  surgical  measure  indicated, 
the  patient  being  treated  medically  in  bed.  Metastases  in  the  liver, 
lungs,  etc,  being  absent,  the  removal  of  a  single  metastasis  in  a  bone 
in  iv  prolong  life;  indeed,  this  has  been  done  without  the  primary 
tumour,  e+g+x  OMQphageft]  cancer,  being  discovered* 

Cysts  in  bone*— Some  of  those  described  as  such  would  be  now 
tii  gnissd  as  due  to  quiet  central  osteomyelitis.  The  blood  cysts  are 
probably  in  all  eases  degenerating  sarcomata.  Dermoid  cysts  are 
occasionally  found  in  the  line  of  sutures  of  the  skull 

Cysts  of  the  jaw  are  considered  under  Ditto**  of  the  Jaws, 

Hydatid  cy*t*  affect  the  diaphyseal  of  the  long  bones,  converting 
the  shaft  into  a  spindle  shaped  thin-walled  tube,  which  undergoes 
spontaneous  fracture.  The  periosteum  is  not  involved.  The 
fractures  do  not  unite.  The  epiphysial  ends  are  excavated,  and  the 
hydatids  may  hurst  into  joints,  but  do  not  seem  to  occur  primarily 
there.  Tbe  hydatid  cysts  have  no  adventitious  sac,  but  occur  in 
grape- like  masses  (Fig,  60,  y).  Suppuration  may  com  plicate  the 
disease  by  which  the  hydatids  are  killed  and  then  discharged  from 
the  abscess,  but  the  patient  sutlers  from  septic  absorption  and  may 
die  from  pyemia. 

The  skull,  vertebra?,  pelvis,  humerus,  femur  and  bones  of  the  leg 
and  forearm  are  most  commonly  affected.  It  is  difficult  to  under- 
stand bow,  but  hydatids  have  developed  after  injury  to  a  bone,  after 
an  ordinary  traumatic  frartim  which  united  well,  after  a  well-marked 
blow  on  the  boue,  and  in  one  case  after  a  charge  of  shot  had  entered 
the  arm. 

Treatment— An  early  free  incision  is  made,  the  cavity  cleared 
out  and  stuffed  with  gause,  Amputation  should  be  reserved  for 
extensive  suppuration, 

Aneurysms  of  bone. — It  is  doubtful  whether  aneurysm  in  bone 
occurs.  The  degeneration  of  myeloid  sarcomas,  of  thyroid  metastases, 
possibly  of  endotheliomas,  are  generally  hidd  to  account  for  the  cases 
which  have  been  so  described. 

Sarcoma  of  joints. — Primary  mreoftui  of  joints  is  a  very  rare 
disease*  which  has  been  met  with  in  the  knee,  also  in  the  ankle, 
under  two  forms.  (<i)  A  localised  lobulated  mass  growing  from 
tbe  synovial  membrane  not  causing  haemorrhage,  and  recognised  by 
palpation  as  a  soft  synovial  outgrowth.  Microscopically,  the- 
characters  are  perhaps  those  of  endothelioma.      It  can  be  removed 
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by  local  excision,  and  has  not  recurred.  (6)  A  diffuse  sarcomatous 
degeneration  in  the  synovial  membrane,  also  not  accompanied  by 
haemorrhage,  and  indistinguishable  id  its  early  stages  from  tubercle. 
Possibly  it  may  be  treated  by  artbrectomy,  but  any  sign  of  rapid 
growth  or  of  recurrence  must  be  immediately  counteracted  by 
amputation. 

Stcamlarif  sair&ma  of  a  joint  is  generally  the  extension  into  the 
joint  of  a  myeloid  sarcoma.     When  the  joint  beGQtoes  distottddd  by 
debris  of  the  tumour  and  blood,  and  sarcomatous  masses  f ungate  into 
limitation  is  indicated. 

DISEASES    OF  MUSCLES  AND  TENDONS, 

Atrophy  of  muscle,  —  Atrophy  from  los*  of  nrrm  control. 
Whether  fit  mi  compression  or  division  of  a  nerve,  a  muscle  wastes 
by  its  fibres  becoming  smaller  in  diameter,  with  an  increase  of 
intermuscular  fibrous  tissue.  Very  late  the  longitudinal  striatums 
are  lost,  and  the  fibres  ultimately  disappear,  leaving  soar  tissue 
with  or  Without  brownish  pigment.  The  muscle  Ins  lost  its  tonus, 
is  atonic,  flabby  ;  it  wastes  in  bulk  from  a  shrinkage  of  its 
individual  fibres,  and  if  sensory  nerves  are  still  connected  with  it 
the  interstitial  myositis  may  make  the  muscles  tender.  There  is  a 
loss  of  irritability  to  the  interrupted  current  ;  at  first  an  increase, 
then  slowly  a  decrease,  of  irritability  to  the  constant  current,  but 
the  muscle  mar  still  respond  after  a  year  or  two.  Also  the  reaction 
of  degeneration  appears,  Surgical  treatment  is  chiefly  concerned 
with  the  uniting  of  the  nerve, 

Afuinttrtr  attvphp  in  joint  rfiwfi&e, — Inflammation,  acute  or 
riutooie,  tending  to  limit  the  use  of  the  joint,  is  attended  by  rapid 
muscular  wasting,  a  shrinkage  in  the  diameter  of  the  muscular 
fibres,  atid  also  an  iDterBtrtm]  inflammation.  There  is  an  increase  of 
taddon  reflex  and  of  irritability  to  touch  (myotatic  irritability, 
fibrillar  twite hings).  The  muscles  chiefly  affected  are  those  which 
extend  the  diseased  joints,  the  quadriceps  as  extending  the  knee; 
tin'  calf  muscles,  the  ankle  ;  the  glutei,  the  hip ;  the  extensors  of  the 
inn,  the  wrist ;  the  biceps,  the  elbow;  the  deltoid,  the  shoulder; 
the  interossei,  the  finger-joints.  Wasting  is  observed  within  a  week 
or  ten  days;  in  an  acute  case  it  progresses  for  two  or  three  weeks, 
and  then  becomes  stationary* 

The  treatment  is  that  of  the  joint  concerned,  followed  by  massage 
and  passive  and  active  exercises.  Splints  may  be  required  to  prevent 
overstretching  of  the  extensors  and  contracture  of  the  flexors. 

For  other  muscular  atrophies  see  a  work  on  Medicine. 

Hypertrophy  of  muscle, — Hypertrophy  of  voluntary  muscles 
of  a  true  character  is  seen  in  athletes,  also  in  some  slight  and  early 
discs  of  acromegaly,  also  in  the  arm  or  leg  when  the  opposite  limb  is 
useless.     Hypertrophy  of  unstriped  muscular  tissue   partly  mixed 
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with  fibrous  tissue  oceans  in  the  intestinal  wall  and  the  coat  of  fcbe 
bladder  in  order  to  overcome  obstruction.  The  muscles  of  the  calf 
are  much  enlarged  by  fat  formation  in  the  connective  t  is  Mir  of  tin- 
perimysium  in  pseudo-hyrxsrtrophic  paralysis.  (See  a  work  on 
Medicine.) 

Inflammation    of   muscle    or    myositis. — Myositis    may    he 

traumata-  in  origin,  ft  sprain  Off  purtiid  rupture  with  cxtravasat  ion 
of   blood  (sec   Injuria  »f  ?a«Wr),  ami    in.iv  -  s i ■  i    :.■ 

Wryneck). 

Suppurative  f/it/ositi*  may  follow  an  injury  or  rupture,  or  lie 
pysmic,  A  swelling,  BOOT)  forming  an  abscess,  takes  the  shape  of 
the  whole  muscle,  *v/.t  the  pectoral^  or  iiuiv  he  limited  by  tendinous 
intersections,  as  in  the  case  of  the  rectus  abdominis.  A  n ■■■■ 
incision  parallel  to  the  axis  of  the  fibres  is  necessary.  Pressure 
from  a  splint  may  emise  an  open  sore,  followed  by  myositis  and 
contracture, 

Bktum&tic  mfOtMi  is  generally  traced  to  a   chill,   causing  the 
ted    muscle    to   lie   tender    and    stiE      Superficial   and    exposed 
muscles  are   most   likely  to  aufter,      IWatmmt.  —  Rest,  salicylate  of 
soda  internally,  and  belladonna  extract  locally. 

Tn*>i  rrtffrat*  jiit/<>$itis. — The  muscles  may  become  affected  by 
«  \h  tisinn  from  tuberculous  bones  and  joints  :  &,£,j  the  psoas  muscle, 
in  the  ease  of  spinal  can< ts, 

Syphilitic  ffti/otitt*  appears  either  as  a  syphilitic  induration 
leading  to  contracture,  or  as  a  gumma  tending  to  soften,  both  in 
congenital  and  acquired  syphilis.  The  localised  swelling  in  the 
st erno- mastoid  of  infants,  which  leads  to  wryneck,  though  in  iBOtt 
cases  due  to  rupture,  may  be  the  result  of  syphilis. 

Muscular  spasms  and  cramp. — There  is  not  only  loss 
of  voluntary  movement  and  excess  of  involuntary  and  irregular 
action,  but  as  long  as  the  sensory  nerves  sue  in  tart  pain,  which  nuiv 
be  excessive. 

Writer**  cramp  or  srrivwer*  pnhy  is  the  best  known  of  a 
number  of  conditions  connected  with  the  overuse  of  muscles  in 
virions  occupations,  Treatment. — Rest  of  the  over-used  muscle 
and  general  improvement  in  health. 

Rrftrs  *peum  may  be  set  up  by  some  source  of  irritation,  such 
as  a  bullet,  a  carious  tooth,  enlarged  glands.  When  affecting  the 
facial  muscles  and  causing  great  pain  it  is  known  as  histrionics]' 
rnstriped  muscle  is  affected,  especially  when  peristaltic]  movements 
are  obstructed,  as  in  intestinal,  biliary,  or  renal  colic,  Removal  of 
the  cause  is  the  necessary  treatment, 

Ache*%  $tiijfncs$f  lots  of  /townm%  rigidity  of  mwtde*  occur  in  auiemic 
patients,  in  legs  congested  by  varicose  veins,  in  patients  suffering 
from  some  arterial  obstruction,  also  from  cold  and  exhaustion  as  in 
bathing,  which  latter  renders  the  person  at  once  helpless,  so  that  he 
may  drown  even  in  shallow  water  unless  rescued. 
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Contracture  of  muscles.- — A  single  muscle,  or  a  group  of 
muscles  having  the  same  function,  or  all  the  muscles  of  a  limb,  may 
undergo  contracture,  cither  as  the  result  of  an  inflammation  in  the 
muscle  itself  or  following  upon  paralysis.  The  result  in  either  case 
is  that  the    muscle   fibres  are  replaced  to  a  variable  extent  by  scar 

.  wlii eh  shortens  the  muscle,  draws  on  its  tendon,  and  also 
involves  surrounding  aponeuroses  in  the  process,  and  ends  in  di 
mities  of  joints  or  of  the  whole  limb.  The  muscle  or  muscles  affected 
have  lost  their  active  movement,  appear  shrunken  and  hard,  and  may 
sliow  thi!  reaction  of  degeneration,  whilst  the  tendon  forms  a  tight 
bund,  resisting  a  restoration  of  the  deformity. 

Ttratment. — In  early  stigea  the  deformity  may  be  prevented  by 
fixing  the  limb  in  splints  and  applying  extension  to  resist  the  shorten- 

&Uo  by  tnaaawge  and  gentle  passive  movements  nr  stretching  in 
the  direction  opposite  to  the  contracture.      When   the  contracture 
Uecorne  definite,  division  of  the  tendon,  or  its  lengthening  is 
required. 

Flaccid  paralysed  muscle* — As  a  result  of  the  action  of  the  group 
of  muscle*  opposed  to  the  paralysed  group,  contracture  does  not 
take  place,  but  the  flaccid  paralysed  muscle  is  unduly  stretched. 
Treatment, — The  tendon  of  the  paralysed  muscle  may  be  shortened, 
or  tendons  of  still  active  muscle  may  be  transf erred  by  implantation 
into  the  paralysed  one. 

Vol k  man  as  contracture  the  result  of  uvhrtmia  and  interttitial 
m posit i#. —  Venous  congestion  of  a  limb,  whether  as  the  result  of 
excessively  tight  bandaging,  the  swelling  of  the  limb  under  a  plaster- 
of  Park  bandage,  the  use  of  Esmarchs  bandage  favouring  embolism 
"i  ilii'umhosifi  of  large  vessels,  as  the  axillary  or  femoral  artery,  or 
as  the  result  of  severe  cold,  may  set  up  acute  interstitial  myositis, 
followed  by  contracture  and  rigidity  of  the  muscles.  The  onset  is 
rapid,  within  twelve  hours  in  severe  cases,  and  is  attended  with  loss 
of  voluntary  movement  and  venous  congestion  of  the  fingers  or  toes. 
r;iLn  is  rarely  felt  at  first,  hence  there  may  be  delay  in  noticing 
the  condition,  but  when  the  bandages  are  removed  the  forearm 
is  found  hard  and  very  tender.  The  fingers  become  flexed,  the  wrist 
and  metaearpo-phalungeal  joints  extended,  the  interphalangeal  joints 
of  the  fingers  and  the  terminal  joint  of  the  thumb  also  flexed  into  the 
palm,  but  when  the  wrist  is  flexed  the  fingers  can  Ite  extended.  In  a 
very  bad  case  the  wrist  is  flexed,  the  hand  pronated,  the  forearm  semi- 

L  The  flexors  of  the  forearm  and  hand  waste,  but  there  is 
generally  no  reaction  of  degeneration  nor  nerve  lesion  unless  a  nerve 
be  involved  in  fibrous  tissue.  The  lesion  is  simply  due  to  iwhtwnia 
or  deficient  circulation,  which  stops  short  of  causing  gangrene.  An 
examination  of  the  muscles  shows  them  to  be  shrunken,  firm,  dry, 
and  wasted,  with  a  great  increase  of  interstitial  fibrous  tissue.  This 
disease  must  not  be  confused  with  contracture  due  to  pressure  only. 
FreahMUL — -Massage  and  electricity  are  attended  by  good  results 
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if  started  early  and  eont inued.  Lengthening  of  the  shortened  flexor 
tendons  has  been  partially  successful.  Removal  of  a  section  of  bone 
from  the  forearm  so  as  to  relax  the  flexors  is  not  so  certain,  since  it 
has  been  fallowed  by  fibrous  union  or  uon-imifjti  of  the  divided  bones. 

Tenotomy  is  the  operation  for  dividing  a  coutractured  tendon 
in  allow  of  the  reduction  of  a  deformity.  This  reduction  causes  the 
cut  ends  of  the  tendon  to  separate  to  a  variable  extent.  The  gap 
» bus  formed  is  h'rst  filled  by  blood-clot,  then  follows  a  proliferation 
of  connective  tissue  and  endothelial  cells  from  the  tendon  sheath, 
which  remove  and  replace  the  blood-clot  and  surround  the  ends  of 
the  tendon  for  some  distance  beyond  the  divided  ends,  as  callus  does 
the  ends  of  bone.  These  cells  become  spindle-shaped  and  arrange 
themselves  in  rows  parallel  to  the  axis  of  the  tendon.  During  the 
BBOOIld  week  this  new  cellular  tissue  becomes  vaseulariscd,  whilst 
between  tUr  rows  of  cells  appear  parallel  connective- tissue  fibrils, 
which  come  to  resemble  tendon,  especially  when  the  tendon  ends  are 
but  little  separated,  and  thru  free  movement  of  the  tendon  in  its 
sheath  results.  The  wider  the  gap,  the  more  is  the  splice  of  con- 
nective tissue  intimately  connected  with  the  tendon  sheath  ;  it  then 
remains  mniv  like  xenr-t  issue  and  fixed  to  the  surrounding  structures, 
1 1  there  is  little  movement  of  the  tendon  within  the  sheath. 
Tenotomy  is  performed  by  the  subcutaneous  or  by  the  open  method. 

Sttheutamoti*  tmotomi/  consists  in  making  a  puncture  with  a 
nnrrow  knife  or  tenotome,  and  then,  with  the  tendon  taut,  dividing  it 
either  from  within  outwards  by  first  passing  the  knife  beneath  the 
tendon,  or  from,  without  inwards  by  first  passing  the  knife  between 
^km  and  tendon.  As  the  knife  is  withdrawn  a  small  pad  of 
aseptic  gauze  is  placed  on  the  puncture  and  fiaed  by  strapping  or 
collodion.  The  subcutaneous  method  was  important  in  former  days 
from  the  lessened  liability  to  septic  infection  through  the  puueluml 
wound.  The  objections  that  have  been  raised,  namely,  the  incomplete 
division  of  the  tendon  or  of  its  contracted  sheath,  the  Injury  to 
oeighboarmg  fecsele  or  nerves,  and  the  extravasation  of  blood  which 
may  necur  and  which  has  to  be  absorbed  during  the  process  of 
healing  are  chimerical. 

Opm  Umotomyj  now  employed  by  some  to  avoid  the  above,  as  we 
think,  imaginary  dangers,  consists  in  cutting  down  upon  the  tendon, 
Dg  it  by  a  hook,  dividing  it  and  any  other  constricting  bands 
until  the  defomity  can  be  reduced,  then  arresting  haemorrhage  and 
suturing  the  wound.  Kxeept  for  division  of  the  hamstrings  we  do  not, 
as  a  rule,  employ  it. 

Lengthening   or    advancement   of  a   tendon, — Instead    of 

Mir  a  tendon  transversely  across  and  allowing  its  ends  to  separate, 

a  Z-ah.iprd   incision  may  l»e  mode,  and  the  obliquely -divided  ends 

made   to  slide   Ofi   one  another   without  complete   separation  until 

sufficient  tloogatiofl  is  obtained  ;  they  are  then  united  by  suture. 

Shortening  of  a  tendon  may  be  done,  partly  to  restore  power 
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to  a  muscle  weakened  by  undue  stretching,  partly  to  resist  the 
action  of  the  opposite  group  of  muscles,  A  Z -shaped  incision  is 
made,  the  oblique  ends  now  sliding  over  one  another  until  the 
tendon  is  sufficiently  shortened,  when  they  are  fixed  by  suture.  But 
the  method  is  not  always  a  success,  since  the  weak  or  paralysed 
muscle  may  stretch  again. 

Tend  on -grafting. — To  fill  in  a  wide  gap  owing  to  the  destruction 
of  a  portion  of  a  tendon  or  the  wide  retraction  of  its  end,  a  tendon 
from  an  animal  or  a  slip  from  a  neighbouring  tendon  may  be  grafted 
in  with  good  results,  especially  in  the  ease  of  a  finger* 

Tendon  transference  or  transplantation  has  fur  its  object  the 
ration,  in  part,  of  the  functions  of  a  paralysed  muscle,  or  at 
least  the  prevention  of  a  deformity  by  ottering  resistance  to  the 
action  of  opposing  muscles,  A  paralysed  muscle  may  be  reinforced 
by  uniting  it  with  an  active  muscle  of  the  same  group,  <r.#.,  the 
tibialis  anticug  with  the  extensor  Ion gus  hall ucis  or  with  the  extensor 
communis  digitorum.  Or  a  muscle's  action  may  be  reversed,  thus  the 
pronator  radii  teres  may  be  detached  and  passed  behind  under  the 
radius  so  as  to  become  a  supinator;  or  the  action  of  a  muscle  may  be 
vuriinl,  thus,  the  tendn  achillii  having  been  split,  part  may  be  muted 
to  the  paralysed  peronei  tendons  for  the  relief  of  talipes  varus,  or 
the  reverse  for  talipes  calcaneus.  The  sartorius  has  been  made  to 
rem  force  the  quadriceps,  the  trapezius  to  supplement  the  deltoid 

In  carrying  out  such  measures,  strict  aseptic  precautions  are  no 
sary.  For  reinforcing,  not  only  must  the  muscle  be  active  as  tested 
electrically,  but  the  junction  with  the  paralysed  tendon  must  he  at 
as  small  an  angle  as  possible;  the  reinforcing  tendon  is  slipped 
through  a  buttonhole  opening  made  in  the  tendon  to  be  reinforced 
and  is  fixed  there  by  sutures. 

The  results  so  far  have  been  generally  that  the  patients  have  nut 
regained  much  actual  voluntary  movement,  but  deformities  have 
arrested  and  instruments  largely  dispensed  with. 

Ossification   of   mnscle   may    occur   as   the  result  of  partial 

rupture  or  strain,  as  the  rider's  b<mtt  or  ossification  of  the  adductors, 

lionally  met  with  in  persons  who  ride  a  great  deal  ;  the  drill  bone, 

or  ossification  of  the  deltoid,  in  soldiers  as  the  result  of  shouldering 

arms ;  and  the  ossification  of  the  rectus  femoris  or  pectoralis  major. 

Myositis  ossificans  is  a  progressive  congenital  affection,  usually 
first  manifested  in  boyhood,  and  seldom  seen  in  females.  Masses  of 
bona  'it'vuiop  in  the  muscles,  chiefly  those  of  the  back,  producing 
deformity,  eventually  impeding  respiration  and  so  causing  death  in 
about  ten  years.  It  is  often  associated  with  irregular  epiphysial 
Si  ation,  and  with  the  absence  or  ill-development  of  the  proximal 
phalanx  of  the  thumb  and  great  toe.  It  is  believed  that  the  con- 
nective tissue  of  the  muscle  undergoes  ossification  whilst  the  true 
muscle  fibres  atrophy,  but  the  pathology  of  the  disease  is  quite 
obscure,  and  no  treatment  is  of  avail. 

W.  n  n 
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Tumours. ^Primary  tumours  are  very  rare,  but  nearly  all  the 
varieties  of  connective- tissue  tumours  have  been  met  with,  Spindle- 
or  round-celled  sarcomata  occur;  the  former,  from  the  sheath 
of  muscle  or  tendon,  may  be  of  alow  growth,  but  tend  to  recur  tit 
$t$U  (recurrent  fibroid  tumour);  the  latter,  growing  within  the  sheath 
and  replacing  the  belly  of  the  muscle,  are  gene rally  malignant,  A 
cavernous  angioma  may  also  replace  the  belly  of  a  muscle  such  as 
the  gracilis,  setni-teudiuosus,  senii-membranosua,  deltoid.  Secondary 
invasion  of  muscle  is  common,  a  periosteal  sarcoma  spreading  out 
into  muscles,  a  carcinoma  of  the  breast  invading  the  pectoral. 

Treatment — If  the  tumour  is  still  confined  to  the  muscle,  the 
whole,  from  its  origin  to  ltd  insertion,  must  be  excised  ;  the  rectus 
alxiominis,  the  gracilis  femoris  are  instances  of  muscles  which  have 
been  thus  treated.  If  the  growth  has  spread  beyond,  wide  excision 
or  amputation  high  above  the  disease  is  needed, 

DISEASES    OF    TBNDON    SHEATUS. 

Simple  to  no -synovitis,  or  serous  inflammation  within  the 
sheath  of  a  tendon,  is  most  frequently  met  with  in  the  subacute 
form  in  sprains  and  from  over-use,  especially  in  the  latter  case 
in  the  tendons  about  the  wrist,  from  hard  rowing  and  the  like.  An 
elongated  swelling  fonus  in  the  course  of  the  affected  sheath,  with 
pain  on  pressure  and  on  movement,  when  there  is  a  characteristic 
creaking  sensation  or  friction-rub  to  be  felt  and  heard.  Llhs  often  it 
is  rheumatic  or  gouty  in  origin.  In  the  severe  form  redness  and 
inflammatory  induration  of  the  skin  occur.  Treatment. — Rest 
on  a  pillow,  with  the  application  of  lead  lotion  or  glycerine  tttd 
Ulladonna  extract;  in  less  acute  cases,  bandaging  on  a  splint  for 
a  short  time  ;  in  chronic  cases,  counter-irritation  by  iodine,  and 
rest  As  the  inflammation  subsides,  gentle  movements  are  neces- 
sary to  avoid  idbesiona,  and  the  hand  must  not  be  kept  too  long 
at  rest,  or  forced  movement  under  an  anaesthetic  will  be  needed, 

Tuberculous  teno- synovitis  is  primary,  tubercles  developing 
in  tin-  lining  synovial  membrane  as  in  a  joint.  It  sometimes  Follow* 
OD  ;ui  injury*  p*  is  secondary  by  extension  from  joints  or  hOQflft, 

Hygroma,  or  ganglion,  is  a  simple  or  compound  cyst  formed 
in  connection  with  the  sheath  of  a  tendon,  and  is  the  result  of 
tcno-synovitis,  either  traumatic  or  tuberculous. 

A  mmpU  ffemgt&M  is  formed  by  the  fusiform  dilatation  of  the 
synovial  sheath,  by  a  transformation  of  synovial  fringes,  or  by  a 
poach-like  protrusion  of  the  synovial  lining  between  the  fibres  of  the 
tendon  sheath,  the  neck  of  the  pouch  remaining  open  or  becoming 
Obliterated  QangJSa  are  most  common  in  the  tendon  sheaths  about 
the  wrist  mid  ankle,  forming  smooth,  globular,  translucent,  tense  or 
semi-fluctuating  swellings,  moving  a  little  transversely,  whilst  the 
tendon  moves  I  »cncath  or  beside  them.    They  vary  to  tile  from  a  pea  to 
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;i  pigeon's  egg,  are  seldom  attended  by  pain  unless  in  contact  with  a 
ik  i  vc- trunk,  hut  give  rise  to  a  feeling  of  weakness  in  the  wrist  or 
fingers,  of  which  the  patient  makes  special  complaint.  When  exposed, 
the  cyst  appears  greyish,  semi -translucent,  and  from  the  interior  cornea 
a  tloar  inspissated  synovial  fluid  like  white  of  egg,  or  the  contents  may 
have  undergone  alteration,  as  in  the  ease  of  the  compound  ganglion. 
The  no  If  found  in  tin  lately  connected  with  the  sheath  of  a  tendon, 
and  the  latter  is  exposed  as  tfaf  ganglion  is  dissected  away.  A  simple 
ganglion  is  closely  simulated  by  protrusions  of  synovial  membrane 
from  oarpftl  or  tarsal  joints,  which  are  distinguished  by  their  deep 
and  fixed  attachment  unconnected  with  a  tendon  sheath  and  the 
uiilant  swelling  of  other  parts  of  the  synovial  membrane. 

7 '>ttittfll nf-  -it  may  often  1>e  ruptured  by  pressure  of  the 
thumbs  or  a  sharp  blow,  or  may  be  punctured  by  a  tenotome,  the 
skin  being  drawn  aside  to  make  a  valvular  opening  and  the  contents 
BOttoesed  OUt  Afterwards  firm  pressure  is  applied*  Some  are  thus 
cured,  many  relapse  ;  a  simple  tuberculous  ganglion  may  in  this 
way  be  made  compound.  Generally  the  best  treatment,  and  always 
if  there  is  any  sign  of  tubercle,  is  to  dissect  out  the  ganglion 
completely,  sew  up,  and  begin  movement  as  soon  as  possible. 

A  oompowtd  ganfflum  is  formed  by  the  dilatation  of  the  sheath  of 
several  tendons,  and  is  usually  a  tuberculous  process  by  extension 
of  a  simple  teno-synovitis  or  ganglion.  It  is  most  common  in  the 
sheath  of  the  flexor  tendons  above  and  below  the  annular  ligament, 
Forming  a  compound  palmar  ganglion,  and  more  rarely  is  seen  about 
the  ankle  or  in  the  foot.  The  synovial  membrane,  as  in  joints, 
becomes  thickened,  pulpy,  like  a  villous  membrane  ;  loose  bodies, 
shaped  like  melon  seeds,  rice  grains  or  poppy  seeds,  arc  found  in  the 
fluid,  which  may  he  clear  like  white  of  egg,  or  turbid,  or  caseous  or 
dh ■■  okte- coloured  from  extra vasa ted  blood.  The  tubercle  bacillus 
has  al*o  been  found* 

Sigm, — A  compound  ganglion  forms  in  the  hand,  as  a  doughy 
swelling  in  the  pal  in  and  above  the  wrist,  the  swelling  being  con- 
stricted by  the  annular  ligament ;  it  may  extend  along  the  tendon 
sheath  of  the  thumb  and  little  finger.  Fluctuation  is  obtained  by 
prc.ssiiiji  Alternately  above  and  below  the  ligament,  It  is  most 
likely  to  be  confused  with  a  diffuse  lipoma  in  the  same  situation, 
but  the  latter  is  very  rare.  A  similar  condition  may  be  seen  in 
front  or  to  the  inner  side  of  the  ankle.  The  joint  movements  are  free, 
unless  the  compound  ganglion  is  secondary  to  tuberculous  arthritis, 

2'reatmenL — It  is  most  important  that  the  disease  should  be 
treated  by  operation  before  caseation  and  suppuration  take  place,  or 
the  hand  will  be  rendered  useless  and  amputation  may  be  necessary; 
A  longitudinal  incision  is  m;ide,  and  the  whole  of  the  contents  and 
diseased  sheath  cur  i,  and  washed  away.      The  incision  must 

be  long  enough  to  follow  up  all  extensions,  but  it  may  be  possible  to 
; i void  dividing  the  chief  transverse  fibres  of   the  annular  ligament 
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Iodoform  may  be  dusted  in,  or  not  ;  then  the  womul  is  completely 
sutured,  and  as  soon  as  it  has  heated  passive  movements  and 
massage  are  ootxuttenoed.  Recovery,  with  good  or  almost  complete 
uient,  may  be  obtained  when  the  hand  is  not  infected  by  septic 
germs. 

Suppurative  te  no -synovitis. — 7%ecal  ahacm. — As  an  acute 
inflammation,  this  is  the  result  of  septic  infection,  either  directly 
through  a  wound,  or  secondarily  by  extension  from  an  ulcer  or  abs<  <  >>. 
It  ia  most  common  aa  a  form  of  whitlow  in  the.  Anger,  pgronpdwct 
tendinom  ;  in  the  foot  it  may  be  set  up  by  a  splinter,  needle,  etc. 
An  acute  effusion  distends  the  sheath  with  pus,  and  unless 
this  ia  quickly  let  out,  the  synovial  folds  carrying  the  blnud- 
vessel*  to  the  tendon  are  destroyed  and  the  tendon  sloughs*  At  the 
•  kherti  ia  a  grave  danger  of  extension,  either  along  the 
tendon  sheaths  around  the  wrist  or  ankle,  or  to  the  small  joint*  of 
the  hand  or  foot*  and  through  the  periosteum  to  the  bones,  which 
necrose.  The  patient  meanwhile  suffers  from  septic  absorption,  and 
aepticiemia  and  pyaemia  may  ensue  (see  Dimwcf  of  Hand). 

Irttttmtttt. — A  free  incision  is  made  into  the  tendon  sheath  aa 
soon  as  possible,  avoiding  division  of  annular  and  other  ligaments 
which  retain  the  tendons;  then  the  use  of  boric-acid  IVnnentalions 
or  baths,  after  wiping  out  with  a  strong  antiseptic.  If  the  disease 
spreads,  amputation  may  be  called  for* 

Sufamit  mpjntrative  tauhsynovitia  is  usually  tuberculous  in  origin 
(see  CvtnpGitnd  ganglion). 

DISEASES    OF    FABOIJK    AMP    LIGAMENTS* 

IfrttuutiwL — As  a  result  of  strain  and  inflammation,  there  may 
be  weakening  of  the  ligaments  of  joints.  The  general  treat  incut 
consists  in  rest  in  order  to  give  the  ligaments  opportunity  to  contract, 
md  in  some  circumstances  hastening  this  by  the  careful  application 
of  the  actual  cautery. 

rtrotfum*— Pw  palmar  fascia  undergoes  a  peculiar  primary 
change  (see  Dvi*uytrrnx  efmtractitm).  The  plantar  fascia  suffers 
fn>m  secondary  contracture  in  connection  with  deformities  of  the 
f  oot ;  and  so  also  GOtttr&fttaire  lakes  place  of  the  ligaments  of  a  joint 
when  it  is  kept  in  a  deformed  position  ;  the  teneor  faaciie  femoris 
shortens  in  the  course  of  knock-knee,  1VaAtmmt+— -JhfliiaP  through 
an  open  incision,  or,  in  simple  cases  where  no  injury  is  likely  to 
arise,  by  subcutaneous  tenotomy  (sec  Dt#m*e*  qf  EHrnnii< 

DISEASE*    OF    nURHJi 

B  urate,  wherever  situated,  and  whether  existing  naturally  Of 
formed  adventitiously,  are  liable  to  become  acutely  or  chronically 
inflamed. 
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Acute  bursitis  may  occur  spontaneously,  but  is  generally  excited 
by  injury,  or  undue  pressure  as  from  constant  kneeling.  The 
inflammation  oomftfl  on  rather  suddenly,  the  part  appearing  red, 
hot,  and  swollen.  It  is  apt  to  terminate  in  suppuration,  which  if 
timely  incisions  are  not  made  may  become  diffuse  ami  phlegmonous. 
^rating  lotions,  an  ice-bag  or  a  few  leeches  may,  if  applied  early, 
check  the  inflammation  ;  but  a  free  incision  must  la?  made  as  soon 
as  there  are  signs  of  suppuration 

Chronic  bursitis  is  very  apt  to  occur  in  bursa?  that  are  sub- 
jeoted  to  continued  pressure  or  irritation,  and  may  lead  to  several 
distinct  conditions.  Thus,  L  Bursas  may  become  simply  enlarged 
and  distended  with  serous  effusions  (simple  chronic  bursitis).  In 
this  state  they  form  globular,  fluctuating,  often  translucent,  tense 
or  flaccid  swellings  ;  their  walls  are  but  slightly  thickened  ;  ami 
there  is  little  or  uo  heat  or  redness  of  the  skin.  2.  They  may 
become  enlarged,  slightly  thickened,  and  distended  with  a  aeronfl 
i»r  blood-stained  fluid  containing  small  masses  of  tibrin  resembling 
meloi  This  variety  is    believed   t<»  be  tuberculous  (cfifttftte 

fubertufotii  burtitit)*  These  melon-seed  bodies  may  be  formed  from 
extravasated  blood,  fibrinous  deposits,  or  detached  portions  of 
thickened  synovial  fringes,  and  their  presence  may  sometimes  he 
delected  by  the  crackling  sensation  they  give  when  the  bursa  is 
handled.  Sometimes  in  place  of,  or  together  with,  melon-fitted 
bodies,  fibrous  ton  is  are  found  stretching  across  the  cavity  of  the 
bursa.  3.  They  may  become  enlarged  and  their  walls  greatly 
thickened  by  inflammatory  infiltration  and  the  deposit  of  fibrin  in 
their  interior  (chronic  fibroid  bursitis).  A  small  central  cavity  may 
mf  or  they  may  be  solid  throughout  They  then  appear  as 
firm,  non-elastic,  solid-feeling  tumours,  and  when  situated  over  the 
roaity  of  the  ischium,  or  in  front  of  the  patella,  may  cause  much 
inconvenience,  4.  Their  walls  may  become  the  seat  of  gumniata 
(typkiliiit  bursitis).  Hard  masses  in  the  walls  of  the  bursa  are  felt, 
which  later  as  the  skin  becomes  involved  present  the  characteristic 
features  of  breaking-down  gummata,  and  later  of  tertiary  ulcers. 
5.  Their  walls  may  be  infiltrated  with  urate  of  soda  (gouty  bursitis), 
They  then  present  the  signs  of  gouty  deposits  in  other  situations, 
and   later  of  gouty  ulcers, 

Traiftthr^— When  simply  enlarged,  painting  with  the  liniment 
<>f  iodine,  or  strapping,  will  sometimes  disperse  them.  If  this  fails, 
they  may  be  punctured,  the  fluid  evacuated,  and  firm  pressure 
applied.  The  bursa?  when  containing  melon-seed  bodies,  and 
suppurating  or  tuberculous,  may  be  laid  open,  thoroughly  scraped, 
piugg ed  vv  i t h  iodoform  ga u ze  ;  but  generally,  and  al  ways  w  h  e i i 
)y  thickened  or  solid,  they  must  be  dissected  out  In  the 
syphilitic  and  gouty  the  remedies  for  these  affections  are  required. 

Varieties  of  bursitis  and  of  bursal  enlargement  (Figt  146). — 
/n  front  ofth*  knee ;  (1)  The  prepatellar  bursa.  The  bursa  lies  over  the 
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lower  half  of  the  patella  and  the  upper  part  of  the  ligament,  and  when 
enlarged  is  called  the  house- maid's  knee,  being  generally  due  to  kneel- 
It  forms  a  swelling  in  front  of  the  patella  and  of  the  knee-joint, 
and  the  general  account  above  especially  applies  to  it.  It  may  increase 
to  the  size  of  a  large  oraoga  In  all  except  very  recent  cases,  excision 
is  the  best  treatment,  and  tins  may  be  done  by  a  median  incision  r»r 
by  raising  a  semilunar  flap  in  any  direction*  In  dissecting  it  out, 
the  edge  of  the  knife  must  be  kept  against  the  tumour  to  avoid  the 
capsule  of  the  knee-joint.  When  thick- walled,  there  ifl  no  difficulty  ; 
when  thin- waited,  a  finger  in  the  cavity  of  the  bursa  will  serve  as  a 


Fin.  140. —  liunw!  and  cjilo  about  the  knee.     1,  Suhcrunsus  buna  communicating 
with  joint.     2*   Prepatellar   liuru.     3,   Bursa  beneath   l  he  ligamentum    p«J 
4,   Bursa  over  the  hi  be  rile  of  the  tihia.     &  %norial  cavity  of  knee-joint  dintvinlt^l 
behind  the  condyles.     6.   The  pa  in  o  enlarging  and  spreading  downward^   i  ■  ■  t  - .  H,,- 
Calf  (Morrant  Itoker  «  evat),     7.  Serai-mcaihranoflu*  hnrsa. 

guide.  If  allowed  to  suppurate,  pus  bursts  into  the  subcutaneous 
tissue  to  either  side  of  the  knee  and  spreads  up  the  thigh.  Only 
when  the  posterior  wall  ulcerates  through  and  the  patella  necroses, 
does  the  suppuration  tend  to  spread  to  the  knee-joim. 

(8)  The  bursa  over  the  tubercle  of  the  tibia  enlarges,  and 
becomes  thick-walled  up  to  the  size  of  a  walnut,  and  then  excision  is 
gene  rail  j  required 

(3)  The  bursa  beneath  the  Hgameutum  patelhe  enlarges  and  bulges 
on  either  side.     Counter-irritation  generally  suffices  to  reduce  it. 
I|  (4)  The  subcrureus  bursa  is  usually  a  portion  of  the  knee-joint, 
but  may  be  shut  off  from  the  joint  by  adhesions,  when  it  may  be 
aspirated  or  incised  from  the  outer  side, 
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Behind  the  knee  :  (1)  The  semi-inembrauoaus  bursa  as  it  enlarges 
forma  an  elastic  ovoid  swelling  in  the  popliteal  apace,  not  pill- 
Bating,  tense  when  the  knee  is  straightened,  flaccid  or  hardly  to  he 
felt  when  flexed.  It  is  commonest  in  young  women  and  men,  and 
is  not  connected  in  its  early  stages  with  the  joint,  which  ii  healthy. 
It  must  be  distinguished  from  a  cyst  formed  by  bulging  of  the 
synovial  membrane  of  the  joint  (Mvrrant  Baker's  cysts),  in  which 
there  is  generally  some  chronic  arthritis.  The  sernbmenibranOBUs 
bursa  iu  its  later  stages  frequently  communicates  with  the  joint, 
and  both  it  and  a  joint -cyst  burrow  downwards  among  the  muscles 
of  the  calf  forming  intermuscular  cysts.  Suppuration  ultimately 
supervenes*  Treatment — Both  the  bursa  and  joint-cyst  should  be 
carefully  dissected  out,  and  not  punctured  or  allowed  to  burrow 
among  the  muscles  and  suppurate.  If  the  communication  with  the 
knee  is  but  narrow,  a  ligature  or  suture  may  be  used  to  close  it. 

The  oUcranon  bursa  is  frequently  the  seat  of  inflammation,  due 
to  injury  simple  or  septic  ;  also  to  long  resting  on  the  elbow  when 
it  becomes  thickened,  hence  the  term  miners  bursa,  Prom  septic 
bursitis  pm  spreads  aubeutaneously  round  the  joint  and  downwards 
into  the  forearm,  the  olecranon  becomes  necrosed,  and  the  elbow-joint 
involved*  Treatment, — Cold  lotions  for  simple,  an  incision  and 
ping  for  septic  inflammation,  and  excision  when  the  walls  are 
thickened. 

The  ieektai  6«r*a>— Its  enlargement*  often  bilateral,  was  common 
in  weavers,  who  slid  on  their  seat  when  throwing  the  shuttle;  it 
may  also  be  seen  in  coachmen  and  boatmen*  It  forms  a  deep- 
seated  swelling  in  the  buttock  attached  to  the  tuberosity.  If  sup- 
puration follows,  the  whole  buttock  may  become  indurated  and  the 
ischial  tuberosity  necrosed.      TrmtmenL — Early  excision. 

Th.j  harm  aver  the  great  trochanter  may  be  inflamed  by  resting  on 
t  and  by  the  rubbing  of  a  splint.      Treatment. — Excision. 

The  pifiat  //urwi,  in  front  of  the  hip- joint,  is  enlarged  occasion- 
ally  when  the  hip  is  affected  with  osteo-arthritis.  It  forms  a  firm 
swelling  behind  and  to  the  outer  side  of  the  vessels,  relaxing  when 
the  hip  is  flexed,  the  hip  not  presenting  any  signs  of  acute 
disease.  Treatment.  —  Rhetor,  failing  this,  a  careful  incision  outside 
the  vessels  and  the  tilling  of  the  cavity  with  game  whilst  the  hip 
is  fixed  in  extension. 

The  deltoid  buna  enlarges  generally  under  similar  circumstances 
in  connect  ion  with  oateo-arthritis,  and  may  be  treated  in  like  manner. 

The  bursa  bentatk  the  tendo  Achillix  may  enlarge  from  long 
m;iiehing,  «ld  yield  to  rest  and  counter-irritation.  Adventitious 
ImrsiL  form  over  points  of  bone,  as  the  rider's  bursa  over  the  inner 
condyle;  under  tortis  on  the  metatarso-pbalaiigeal  prominences, as 
bunion*  ;  and  on  the  outer  side  of  the  foot  in  talipes  varus.  For 
these  excision  is  required  when  rest  and  counter- irritation  have 
failed   to  cuv, 
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DISEASES   OF    THE   ARTERIES. 

Arteritis  or  inflammation    of   the    arteries   may  be  acute  or 
cArof 

Acute  arteritis  was  formerly  thought  to  be  of  frequent  occur- 
rence as  an  idiopathic  affection,  but  as  such  it  is  now  known  not 
to  exist-  Acute  traumatic  arteritis  however,  is  very  common, 
occurring  as  it  does  in  the  simple  or  plastic  form  in  the  process  of 
healing  of  an  artery  after  injury  or  ligature  (see  Healing  of  Art' 
or  from  the  presence  of  a  non -infective  thrombus.  As  an  infec- 
suppurative  affection  it  is  occasionally  met  with  as  the  result 
of  the  application  of  a  septic  ligature,  the  extension  of  infec- 
tive inflammation  to  an  artery  from  the  surrounding  tissues,  or  as 
the  result  of  the  presence  of  an  infective  embolus  brought  by  the 
blood-stream  from  a  like  inflammation  of  a  distant  part,  as  the 
heart  in  ulcerative  endocarditis.  It  may  lead  to  the  softening  and 
giving  way  of  the  arterial  walls,  and,  unless  a  clot  forms  above  and 
below,  to  secondary  hemorrhage ;  whilst  when  due  to  an  embolus 
it  may  by  weakening  or  causing  rupture  of  the  wall  give  rise  to  a 
diffuse  aneurysm.  It  is  believed  to  be  the  chief  cause  of  spontaneous 
aneurysm  in  children. 

Chronic  arteritis,  familiarly  known  as  utkerouia%  mainly  affects 
the  deeper  layers  of  the  intima,  not,  as  a  rule,  the  other  coats.  It 
is  the  commonest  disease  of  the  arteries,  and  to  some  extent  is 
generally  present  iu  persons  over  forty.  It  is  most  frequent  in  the 
aorta  and  large  vessels,  that  is,  in  those  containing  the  greatest 
amount  of  yellow  elastic  tissue,  and  is  more  often  met  with  in  the 
arteries  of  the  lower  than  in  those  of  the  upper  limb.  Patches  of 
atheroma  are  particularly  common  at  spots  where  a  large  vessel 
bifurcates  or  gives  off  a  largo  branch,  since  in  such  situations  the 
i  liar  tension  is  increased. 

Oaum, — -Mechanical  strain  or  vascular  tension  is  looked  upon  as 
the  most  frequent  exciting  cause.  Thus  atheroma  is  attributed 
L,  occupations  necessitating  severe  and  prolonged  exertion; 
2,  the  abuse  of  alcohol,  which  produces  an  increased  and  forcible 
action  of  the  heart ;  3,  chronic  Bright's  disease,  in  which  the  blood 
proatare,  in  consequence  of  capillary  fibrosis  or  spasm  of  the 
arterioles,  k  increased;  4,  plethora,  in  which  the  arterial  tension 
is  also  raised  ;  5,  syphilis,  which  is  attended  by  fibroid  change  in 
the  small  vessels  and  consequent  increased  vascular  tension;  and 
6,  gout,  in  that  it  may  produce  Bright's  disease.  In  addition,  how- 
trer,  to  the  increased  vascular  tension,  to  which  the  above-mentioned 
conditions  may  give  rise,  gout,  syphilis,  and  alcohol  may  also  lead 
to  primary  degenerative  changes  m  the  coats  of  the  arteries  in 
common  with  the  degenerations  they  induce  in  the  tissues  generally 
throughout  the  l*ody,  and  hence,  together  with  advancing  age, 
ami    the  male  sei,  men  being  more  exposed  to  mechanical  strains 
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than  women,  may  be  looked  upon  as  jyreilitpa&ing  as  well  as  exciting 
causes. 

I 'nthologtf. — Arteritis  begins  a§  a  small-round -cell  infiltration  of 
the  deeper  layers  of  the  intima — those  next  the  muscular  coat. 
This  gives  rise  to  characteristic  greyish-white,  slightly-elevated, 
tough,  *e mi-gelatinous  patches  on  the  inner  surface  of  the  vessel. 
The  pitches,  which  frequently  begin  around  the  entrance  of  small 
lateral  branches,  increase  by  their  edges,  and  by  coalescing  with  other 
I  tea,  produce  extensive  tracts  of  the  disease  (Fig.  147  )*  The  inflam- 
matory infiltration  in  consequence  of  the  absence  of  new  vessels, 
may  and  ergo — 1,  fatty;  2,  calcareous;   or  3,  fibroid  degeneration. 


Fm.  147. — Atheromatous  degeneration  in  an  artery.    Photograph  of  n  section-    To  th* 
k'fl  m  the  urtcrinl  wall   itifilti  liJiimatory  cells,   to   the    right  in  thft 

atheromatous  degeneration  breaking  down  into  an  ulcer. 

1.  The  patches  formerly  grey  become  yellowish-white,  breaking 
down  into  a  cheesy  mass  or  completely  liquefying  into  a  purifortu 
fluid  consisting  of  fatty  debris,  cholesterine-crystals,  and  minute 
oil-drop*.  The  layers  of  the  intima  next  the  blood  are  at  first 
continued  unbroken  over  the  fatty  patch,  which  is  then  called  an 
Q&eromatow  ahMcc**.  These  layers,  however,  may  subsequently 
gfve  way,  leaving  the  softened  and  fatty  mass  in  contact  with  the 
blood  (the  atheromatous  ulcer).  Portions  of  the  fatty  material  may 
HO«  l>e  washed  away  by  the  blood  Mtream  and  become  lodged  in 
BDDM  of  the  smaller  arteries  Mid  capillaries,  where  they  may  not 
boweYer,  do  any  harm,  as  the  emboli  are  non-infective.  At  times, 
however,  a  l.n_  may  become  plugged,  when   gangrene  may 

.     An  the  atheromatous  material  is  washed  away  by  the  blood, 
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fibroid  thickening  of  the  external  coat  and  sheath  of  the  artery  takes 
place  opposite  the  base  of  the  nicer,  so  preventing  perforation 
of  the  artery  ;  but  as  the  new  tissue  is  very  inelastic  it  is  liable 
to  yield  to  the  pressure  of  the  blood  and  an  aneurysm  occur* 
2.  Instead  of  the  patch  undergoing  fatty  softening,  limo  salts  may 
be  deposited  in  it.  This  secondary  calcification  must  be  distin- 
guished from  the  primary  calcification  to  be  shortly  mentioned. 
The  intima  may  be  continued  over  the  calcareous  patch,  or  it  may 
break  away,  leaving  it  exposed  to  the  blood- current,  thus  consti- 
tuting a  nidus  for  the  deposition  of  fibrin  and  the  formation  of  a 
thrombus,  portions  of  which  again  in  their  turn  may  be  washed 
away  by  the  blood  and  form  emboli.  3.  The  small-cell  infiltration 
in  the  inflamed  patch  instead  of  undergoing  either  of  the  former 
ohangei  may  advance  to  the  production  of  fibrous  tissue,  and  dense 
titoftitt  thickening  result. 

The  effect*  of  chranic  arteritiB. — 1,  The  artery  may  become 
dilated,  elongated,  and  tortuous ;  2,  it  may  yield  at  the  atheromatous 
patch,  producing  an  aneurysm ;  and  3,  it  may  rupture  under 
violence.  In  addition  to  the  above  effects  depending  upon  the  loss 
of  elasticity  of  the  vessel,  thrombose  and  embolism  may  occur  fcfl 
&2ttiady  Staled,  Mid  give  rise  to  gangrene,  aneurysm,  or  rupture. 

ttx** — Except  in  the  superficial  vessels,  where  atheroma  is 
productive  of  rigidity  and  a  tortuous  condition  of  the  artery f  it  gives 
no  special  evidence  of  its  presence. 

Syphilitic  arteritis  is  the  term  applied  to  a  fibroid  change 
OOOUning  chiefly  in  the  smaller  arteries  during  the  hit er  stages  of 
syphilis.  It  is  most  common  in  the  arteries  of  the  brain.  The 
change  consists  in  an  extensive  infiltration  of  small  round  cells, 
which  later  become  developed  into  an  imperfect  fibrous  tissue.  The 
inner  eoat  is  chiefly  affected,  and  beoomea  greatly  thickened,  ho  that 
the  lumen  of  the  vessel  is  almost  or  entirely  obliterated  The  outer 
mi  i-,  likewise  implicated,  but  to  a  less  extent,  while  the  muscular 
ml  i-ither  escapes,  or  is  merely  encroached  upon  by  the  cells 
infiltrating  the  inner  coat.  The  disease  is  very  chronic,  and  may  ter~ 
minute  in  thrombosis,  or  may  lead  to  the  formation  of  an  aneurysm, 

Endarteritis  or  obliterative  arteritis,  so  culled,  is  a  rare 
hnnietrrised  by  great  pain  spreading  up  the  course  of  the 
artery,  loss  of  pulse  in  the  vessel,  and  ofteo  gangrene  of  the  part 
■applied  by  it  Its  pathology  is  now  known  to  consist  in  a  thickening 
of  the  endothelium  and  sub  endothelial  layers  of  the  intima,  but  the 
cause.  Although  often  attributed  to  *yphilist  is  unknown  (Fig.  148). 
In  -rveral  cases  observed  for  long  periods  the  disease  has  undergone 
arrest. 

Primary  degeneration  of  arteries. — We  have  already  seen  that 
fully,    calcareous,    and    fibroid    degeneration    may    follow     chronic 
endarteritis.     These    changes    may,    however,    occur    as 
affect  ion*,  and  may  ue*t  be  considered. 
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Primary  f<ittt/  fk;frnmuU€fn  begine  in  the  superficial  layers  of  the 
int-ima,  immediately  under  the  endothelium.  It  takes  the  form  of 
yellowish-white  patches,  very  slightly  projecting  into  the  vessel. 
The  patches  can  be  readily  itripped  off  from  the  deeper  layers, 
which  when  thus  exposed  are  found  healthy  ;  whereas,  in  atheroma, 
it  is  the  deeper  layers  which  are  the  seat  of  the  disease.  The 
disease  is  attended  with  no  signs,  and  is  of  little  practical  interest. 


Fig*  148. — Endarteritis  obliterans  Photograph  of  a  section  nf  Kfct  tihnl  utny. 
The  endothelial  and  sub-end  at  h dial  layers  are  thickened,  and  the  inflammation  han 
Kpreiu),  especially  at  one  point,  through  the  elastic  lamina*  From  a  non-nyphilitir 
joung  man  affected  in  three  of  tils  limta,  one  leg  becoming  gangrenous 

Primary  calcification  is  of  more  importance.  It  should  be 
distinguished  from  calcification  occurring  as  a  secondary  change 
in  arteritis.  Primary  calcification  begins  in  the  circular  muscular 
fibres  of  the  middle  coat,  and  is  more  common  in  the  smaller  than 
in  the  larger  arteries,  and  in  those  of  the  lower  than  in  those  of  the 
upper  extremity.  It  is  a  disease  of  advancing  uge,  and  is  a  frequent 
cause  of  senile  gangrene  in  that  the  arteries  are  converted  into  rigid 
tubes  and  the  circulation  through  them  is  in  consequence  greatly 
impeded,  Thromlxwis,  moreover,  is  very  liable  to  occur,  but 
aneurysm  is  exceedingly  uncommon)  since  the  arteries  are  rigid  and 
do   not   yield    to  the    blood   current   as    do    arteries  weakened  by 
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atheroma.  In  primary  calcification  the  lime  salts  are  deposited  in 
the  circular  muscle  fibres  in  the  form  of  rings  (Fig*  149)  instead  of  in 
irregular  patches  as  in  secondary  calcification  following  atheroma. 

Embolism, — An  emJjolus  is  a  plug  formed  fey  some  solid  body 

in   a  vessel!  having  been  brought  there  by  the  blood  stream  in  the 

cileries,  veins,  or  lymphatics,  generally  hi  the  usual  600186  of  the 

Btruuiii,    but   possibly   retrograde    under   certain    circumstances.      A 

simple  embolus  is  composed   of   fibrin  detached  from  the  card  Lie 

valves,  or  from  some  other  rough  surface  in  the  large  arteries,  and  is 

due  to  the  disturbance  of  a  thrombus,  as  the  result  of  pressure  or 

external  injury.     It  tends  to   lodge  at  the  bifurcation  of  an  artery 

into   its  branches,  where  its  effects  depend  upon  whether  the  cir- 

cuhttiou  to  the  part  supplied  by  the  blocked  vessel  is  quite  cut  off 

by  the  plug  filling  the  artery,  and  whether 

the  anastomotic   blood    supply  can  aflbrd  a 

sufficient  circulation  to  the  part  below.     The 

circulation   being  cut  off,  the  results  may  be 

loss  of  function,    paralysis,   dyspnoea,   failure 

<>r    nutrition,    gangrene*    cerebral    softening 

or    coagulation    necrosis.      A   septic  embolus 

G&triea  with  it  pyogenic  organisms,  and  may 

r  lodge   in  a  large  artery,  but  as  often  breaks 

/A   .  up  into  small  particles  which  M  U  -d  in 

H  ,'tji>  ^lc  capillaries.      In  some  cases   the  plugging 

M   H  of  the  capillaries  seems  Id  be  nearly  wholly 

by  organisms  with  practically  no  fibrin.     The 
■    IA  results  are  septic    in  tht  mutation  sad  abscess, 

i     L,  »ith  a   tendency  to    haemorrhage   from    the 

Ft*.  Iia-PriranryoiH-    &vm%  way  of  the  vessel  walls, 
titration  of  Artorius.  (St,  Metastatic  cmMi  are  formed   by  particles 

forthdomew'n  Iloapital     composed  of  the  cells  detached   from   malig- 
mint  tumours,  which  being  carried  away  may 
lodge  in  lymphatic*  or  glands,  or  reaching  the  main  blood  stream  ta 
carried  [<•  some  distant  part  or  organ  where  the  cells  begin  to  grow 
and  form,  a  secondary  tumour,  the  counterpart  of  the  primary  one. 

Fat  em&atim  is  a  rare  complication  of  fracture,  and  air  embolism  of 
injuries  in  the  neck  (sec  Fractures  and  Air  in  JVf/w). 


am;i  -|;ysm./ 

An  aneurysm  is  a  tumour  containing  blood  and  commirui eating 
with  the  interior  of  an  artery.  Aneurysms  may  be  divided  into  two 
mam  classes,  the  fpofUttfftm^  which  are  the  remit  of  disease  of  the 
arterial  walls,  and  the  tmtututtic,  which  are  due  to  a  direct  injury  of 
the  artery  and  citravusatinn  of  blood  into  the  tissues,  Here  the 
spontaneous  will  especially  receive  attention.  The  traumatic  are 
described  under  Injuritt  of  Artnirs  (p.  276), 
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Spontaneous  aneurysm.  —  Cause.  —  Aneurysms  are  most 
com i noii  at  that  age  when  the  coats  of  the  arteries  are  liable  to  be 
weakened  by  disease  whilst  the  muscular  system  is  still  vigorous, 
and  are  chiefly  met  with  among  those  whose  occupations  subject 
thorn  to  sudden  or  irregular  strains.  Hence  the  frequency  with 
which  they  occur  in  soldiers,  sailors,  and  the  labouring  classes,  and 
in  men  rather  than  in  women.  All  surgical  aneurysms  are  ran  ID 
women,  only  in  the  case  of  the  carotid  does  the  frequency  in  the 
female  approach  that  of  the  male.  The  chief  prediaptmng  causes 
are — 1,  atheroma,  whereby  the  coats  of  the  artery  are  softened 
and  unable  to  resist  an  increased  expansile  pressure  of  the  blood ; 
and  2t  i.tnholUm,  which  may  lead  to  inflammatory  changes,  and 
consequent  weakening  of  the  arterial  walls  immediately  above  the 
embolus.  Thus  the  conditions-  which  induce  atheroma  and  embolism 
may  also  be  considered  as  prediapOfiing  C&US6B  of  aneurysm.  W 
these,  however,  syphilis,  the  abuse  of  alcohol,  continued  vascular 
strain,  and  ulcerative  endocarditis  may  be  especially  mentioned. 
Syphilis  is  by  far  the  most  common  cause  of  aneurysm  in  women. 
The  exciting  causes  are  such  as  produce  the  rupture  or  yielding  of 
the  diseased  coats,  either  (a)  by  direct  mechanical  violence,  or  (6)  by 
iner eased  blood  pressure  in  the  vessel  owing  to  violent  and  sudden 
action  of  the  heart  and  obstruction  by  muscular  contraction  of  the 
capillary  flow.  Hence  blows  or  strains,  mental  emotion,  and  violent 
and  sudden  exertion  of  all  kinds  may  be  mentioned  as  exciting 
causes. 

Process  qf  formation — An  aneurysm  may  be  formed  in  several 
ways  : — L  By  the  simple  dilatation  of  a  diseased  portion  of  an 
artery  due  to  the  yielding  of  the  softened  coats  to  the  expansile 
force  of  the  blood  current.  2.  By  the  giving  way  of  the  internal 
and  middle  coats  at  the  diseased  spot,  and  the  yielding  of  the 
extern*]  QKM  to  the  force  of  the  blood.  This  m  the  commonest 
way  in  which  au  aneurysm  is  formed.  The  elastic  fibres  of  the 
internal  coat  as  the  result  of  the  atheroma  soften  and  break 
down,  the  middle  coat  gives  way,  and  the  external  coat,  unable  to 
resist  the  blood  pressure,  is  bulged  out,  forming  the  sac  of  the 
aneurysm.  3.  By  the  giving  way  of  all  the  coats  at  the  diseased 
spot  and  escape  of  the  blood  iuto  the  tissues  which  become  con- 
densed around  it  to  form  a  sac.  4.  By  the  giving  way  of  the 
external  and  middle  coats,  and  the  protrusion  of  the  internal  coat 
flgh  them  (very  rare) ;  and  5.  By  the  giving  way  of  the  internal 
md  part  of  the  middle  coats,  and  extravasation  of  the  Mood  between 
the  layers  of  the  middle  coat. 

Structure  of  an  aneurysm* — An  aneurysm  consists  of  a  sac  and  its 
ioiiUnt^  The  sac  may  consist— (1)  of  all  the  coats  of  the  artery, 
R$  I50t  a  aud  B;  (J,)  of  the  external  coat  only,  Fig.  150,  c; 
($)  of  condensed  tissues  external  to  the  artery,  Fig.  150,  F;  (4)  of 
the  internal  coat  only  (very  rare),  Fig.  150,  o;  (5)  of  the  eepftr&ted 
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layers  of  the  middle  coat,  between  which  the  blood  has  been 
forced,  with  the  external  and  internal  eoatfl  OH  either  side  fdiiMCimff 
tnhftn/xm),  Fig.  150,  e.  The  practical  point,  however,  bo  be  home 
in  mind,  fa  that  it  is  only  while  the  aneurysm  is  amah,  and  then  by 
dissection  alone,  that  these  distinctions  can  he  made  ;  and  that  as 
the  aneurysm  increases  in  siae  the  tissues  around  become  condensed 
and  blended  with  the  sac,  which  may  finally  be  formed  almost  or 
entirely  of  these  tissues  and  of  new  fibrous  tissue  produced  by  the 
chronic  inflammatory  process  set  up  in  them.  Th*  content*  pf  th& 
srwv — When  an  aneurysm  is  first  formed,  the  sac  only  contains  fluid 
blood  \  fibrin,  however,  is  gradually  deposited  from  the  blood  in 
concentric  layers  upon  the  internal  surface  of  the  sac,  so  that  alter 
it  has  existed  some  time,  the  contents  are  partly  solid  lauiinutrd 
fibrin,  and  partly  coagulated  at  id  fluid  blond.  Next  the  wall  of  the 
sae  the  fibrin  is  laminated,  firm  and  compressed,  and  of  a  yellowish- 
white  colour;  but  towards  tlie  mouth  of  the  sae  it  becomes  softer 
and  moisU/r,  and  of  a  reddish  colour;  whilst  that  in  contact  with 
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Fig,  150. — Diagram  illustrating  the  structure  of  an  aneurysm. 

the  fluid  blood  merely  resembles  ordinary  blood  cnaguliim.  In  an 
aneurysm  that  has  been  cured,  the  whole  sac  will  generally  be  found 
thus  tilled  with  laminated  fibrin  (active  cfat)  of  a  pale  buff-colour 
from  removal  of  the  blood  pigment,  and  has  been  aptly  likened  to  the 
appearance  presented  by  the  section  of  an  onion  (Fig,  151).  Where 
tlir  core  has  taken  place  in.  a  few  hours,  it  is  probable  that  the 
greater  part  of  the  material  filling  the  sac  is  merely  blood  OOaguluiD 
(pa***w  clot),  dark  blue  from  deoxygt'tiated  hemoglobin,  as  in  ftuofe 
instances  the  time  would  probably  be  too  short  for  fibrin  to  be 
-ited. 

Classification. — Spontaneous  aneurysms  may  be  divided  into  the 
fusiform,  the  sacculated,  and  the  dissecting 

I.  A  ut*if>>rm  tmtmymn  m  a  dilatation  of  the  whole  circum- 
ference of  a  portion  of  an  artery.  The  sae  consists  of  all  three 
coats,  and  i*  continuous  with  the  lumen  of  the  artery  at  8Mb  end 
(Fi-  150t  a).  The  dilated  portion  of  the  artery  is  also  elongated, 
as  is  well  seen  in  aneurysms  of  the  arch  of  the  aorta,  where,  in 
consequence  of  such  elongation,  the  three  primary  branches  are 
much  further  apart  than  normal  (Fig,  151).  Fusiform  aneurysms 
arc  most  common   in    arteries    that    contain    much    yellow    elastic 
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tissue,  us  the  aorta  and  its  primary  branches  and  the  contiguous 
portions  of  the  iliac  and  femoral  arteries.  They  often  attain  a  large 
size,  and  after  they  have  existed  some  time  frequently  become 
sacculated  from  the  unequal  yielding  of  their  walls.  The  walls 
themselves  though  sometimes  thinned,  are  more  often  thicken*  i. 
and  are  highly  atheromatous.  Laminated  fibrin  is  seldom  found  in 
them,  as  the  circulation  does  not  as  u  rule  become  sufficiently 
retarded  to  allow  of  its  deposition. 

3,  A  sacculated  aneurysm  is  one  in  which  dilatation  occurs  in  part 
of  the  circumference  of  the  artery  only  (Fig,  150,  B,  c,  and  n).  it 
ruay  consist  of  all  three  coats;  but  much  more  often  the  internal 
and  middle  coats  give  way,  and  it  is   formed  of  only  the  external 


15L — Laminntcd  appearance  of  the  clot  filling  a  oonJHMidated  aneurysm  of  tha 
arch  of  the  aorta.     (SL  Bartholomew's}  Hospital  Museum,) 

coat,  or  after  it  has  existed  some  time,  chiefly  of  fibrous  tisane 
funned  by  the  inflammatory  condensation  of  the  tlMUti  around, 
rding  as  all  three  coats  arc  or  arc  not  present,  the  aneurysm 
ma  Formerly  spoken  of  as  Unte  at  false*  As,  however,  it  is  only  the 
smallest  aneurysms  t hut  can  consist  of  all  three  coats,  the  true 
aneurysm  could  hardly  be  said  ever  to  occur,  and  all  sacculated 
aneurysms  were  then  called  false — the  absurdity  of  which  is  self- 
evident .  A*  these  aneurysms  increase  in  size,  the  sac  comes  to 
consist  almost  entirely  of  the  tissues  iround,  Whilst  they  are  Stall 
enclosed  by  one  of  the  ooftta  of  the  artery,  they  are  sometimes 
called  rirtmrnterifadj  and  after  all  the  coats  have  given  way,  mm- 
fuzed  (Fig*  150,  f).  As  the  term  diffused,  however,  is 
snnietuncs  applied  to  a  leaking  or  ruptured  aneurysm,  it  had  better 
be   discontinued.      Nearly  all  sacculated  aneurysms  when  they  have 
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loss  of  pulsation  nod  bruit,  rapid  increase  in  the  size  of  the  swelling, 
o?dcm&,  eokiueHK!  ami  cessation  of  the  pulse  in  the  parte  below, 
followed  by  increasing  syncope  from  loss  of  blood,  or  if  death  does 
not  soon  occur,  by  gangrene.  4.  Itupture  externally  is  very  rare ; 
the  signs  are  evident. 

Diagnosis — An  aneurysm  may  have  to  be  diagnosed  from  simple 
dilatation  of  an  artery  *  an  abscess  or  tumour  OW  an  artery,  a 
pulsatile  tumour  of  bone,  and  enlargement  of  the  thyroid  gland. 
In  a  simple  ditatation%  there  is  an  absence  of  bruit*  In  an  abta 
tttjitttt/r  ooar  it  to  orUrfi  the  pulsation  is  not  expansile,  there  is  no 
bruit  unless  the  vessel  ii  oompTGflDed, and  the  swelling  is  not  emptied 
or  made  less  tense  on  compressing  the  artery  above,  A  Ptomomr  can 
often  be  lifted  from  the  vessel,  lii  the  ease  of  an  abscess  there  will 
probably  be  a  history  or  signs  of  previous  inflammation.  In  a 
titmviU!  raiting  an  ortay  iwr  itf  the  pulsation  is  only  felt  in  the 
course  of  the  artery,  ami  there  is  no  expansile  pulsation  in  the 
swelling.  In  a  pulsatile  tumour  of  bout)  the  pulsation  is  not  equally 
•xpauslle  all  over;  and  although  pulsation  is  stopped  on  compressing 
the  artery  above,  the  swelling  does  not  become  smaller  like  an 
aneurysm,  or  refill  <>n  removal  "f  the  pressure  in  two  or  three 
beats  of  the  heart  The  tumour  may  not  be  quite  in  the  line  of 
the  artery,  Portions  of  expanded  bone  may  also  he  felt  in  parts  of 
the  tumour,  and  there  may  be  glandular  enlargement  and  other 
sigus  of  malignancy.  From  an  tnlanjrd  thyroid  flamd^  a  carotid 
neurysm  may  be  distinguished  b)  the  gland  moving  with  the  ha\  nx 

deglutition.  In  very  rare  instances  there  may  be  no  pulsation  in 
an  aneurysm.  We  have  met  with  such  a  ease  ourselves,  The 
diagnosis  from  I  erratic  or  a  solid  tumour  is  then  very  difficult  if  not 
impossible  without  an  exploratory  incision, 

Treatment. — In  no  disease,  perhaps,  has  an  accurate  knowledge 
of  its  pathology  done  more  to  ensure  success  in  treatment  than  in 
aneurysm.  The  older  surgeons,  believing  that  the  clot  possessed 
vicious  properties,  directed  their  efforts  to  the  emptying  of  the  sac  ; 
and  it  was  not  until  the  fact  became  fully  recognised  that  the 
natural  method  of  obliterating  an  aneurysm  was  by  the  sac  tilling 
with  organisable  clot,  that  the  lamentable  results  attending  the 
treat  ment  of  aneurysm  in  olden  times  gave  place  to  the  successes 
of  modem  surgery.  Thus  by  aiding  or  promoting  the  formation  of 
laminated  clot  by  means  of  rest,  low  diet,  recumbency,  and  medicines, 
the  surgeon  t.«jideavoura  to  lessen  the  force  of  the  blood-current 
through  the  sac  ;  whilst  by  compression  or  ligature  of  the  artery 
between  the  aneurysm  and  the  heart  his  aim  is  to  cut  off  the  direct 
flow  of  blood  through  the  artery  leading  to  the  aneurysm,  so  that  only 
a  slow  stream  enters  the  sac  by  the  distal  end  and  anastomosing 
channels.  Hy  the  use  of  the  distal  ligature,  the  method  of  sport* 
neous  cure  that  is  sometimes  brought  about  by  the  plugging  of  the 
artery  beyond  the  aneurysm  is  followed.      Kxcision  may  be  Mid  in  I 
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sense  to  adopt  the  occasional  method  of  spontaneous  cure  seen  in  the 
sloughing  away  of  the  whole  aneurysm  without  the  dangers  from 
int  ercu  rre  o  t  h  a*morr h  age.  The  treatn  1  ei  1 1  o  f  an  eu  r  v  am,  th  ere  fore,  may 
be  divided  into  the  medical  or  general,  and  the  surgical  or  local 

}fr.{,rttf  treatment, — -Both  internal  and  external  aneurysms  have 
been  cured  by  medical  treatment  alone.  Indeed,  in  some  forms  of 
internal  aneurysm,  it  is  the  only  means  at  our  command,  hi 
external  aneurysms,  however,  local  treatment  in  addition  is  nearly 
always  expedient  or  necessary.  Absolute  rest,  both  bodily  and 
mental,  should  be  enjoined  ;  the  patient  must  lie  in  bed,  and 
must  not  move  for  any  purpose* 

The  dieting  of  such  patients  with  the  object  of  favouring  coagu- 
lation is  a  matter  about  which  opinions  greatly  vary.  Extreme 
rest notions,  in  djetj  such  as  that  advised  hv  Mr.  Tufnell^  are  not 
i iow  in  much  favour^,  A  pa t i e 1 1 1  w  h  o  i  s  abou t  to  be  treat ed  s u rgi eally 
should  certainly  not  be  lowered  by  it  The  ordinary  medical  regimen 
should  be  prolonged  rest,  a  fish  or  wimilflr  1  io-lit  t\w±  with  as  little 
fluid  as  can  conveniently  be  taken,  and  a  regular  action  of  the  bowel* 
TufnelTs  diet  is  a  heroic  measure,  which,  if  really  carried  out,  is  a 
severe  trial  to  the  patient  It  consists  of  bread  and  butter, 
4  oas.  ;  meat,  3  om  ;  potatoes,  3  ozs*  ;  fluid,  8  ozs.,  in  the  twenty- 
four  hours.  Frequent  bleedings  and  strong  purgation  are  useless.  The 
judicious  use  of  iodide  of  potassium  is  indicated  in  syphilitic  cases,  and 
it  may  relieve  excess  of  pulse-tension,  but  the  patient  must  not  U 
weakened  hv  large  doses  if  an  Operation  is  in  prospect  indeed  some 
in. i -iiiic  patients  require  iron  and  a  stimn luting  diet,  Gelittin 
injeetums  subcutaueously  have  been  attended  with  hut  little  no 
ISO  tn  200  ecm.  iff  sterilised  artificial  serum  containing  1  j5  to  3  firm, 
latin  is  injected  subeutaneonsly  into  the  back  with  rareful 
asepsis,  n.ud  innv  be  repeated  at  the  end  of  a  week.  Only  slight 
febrile  reaction  should  follow.  But  the  treatment  has  been  responsible 
for  tetanus,  the  gelatine  having  been  doubtless  derived  from  an 
infected   horse. 

Sun/i'raf  tittitmrnL — In  suitable  eases  of  external  aneurysm 
pressure,  when  it  can  be  applied  between  the  aneurysm  and  the 
heart,  may  first  be  tried,  aided  in  some  situations  by  the  method  of 
flexion,  But  these  falling,  or  appearing  unsuitable,  the  artery  should 
by  nod,  if  practicable,  on  the  proximal  side,  nr  tin  whole.-imcuryaiu 
may  be,  under  certain  circumstances,  excised.  Where  pressure  or 
ligature  cannot  be  used  on  the  proximal  side,  as,  for  instance,  in 
aneurysms  at  the  root  of  the  neck,  it  becomes  a  question  whether 
we  ah  v  distal  prcj&ure  or  ligature,  scratching  t,ho  wall  wiiL 

needles  ( Mnrrwrtt's  methtxt\  the  introduction  of  wire,  electrolysis, 
or  wit  back  on  medical  means  alone.  In  some  varieties  of  traumatic 
aneurysm,  and  in  MEfce  Other  aneurysms  as  id u teal,  it  may  even  be 
Lieut  to  resort  t<>  the  oM  method  of  opening  the  sac,  bujmmg 
out  the  clot,  and  securing  both    ends  of   the   bleeding  vessel  by 
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1  igature.  Each  of  these  met h ods  req  u  ires  d  rsc ussion.  Before  reso rtiog 
to  surgical  methods,  however,  the  circulation  through  the  aneurysm 
should  have  been  previously  quieted  ms  nuich  as  possible  by  rest, 
recumbency,  restriction  of  the  diet,  and  regulation  of  the  bowels. 
Wire  re  the  nneurvsm  is  on  an  artery  of  the  lower  extremity,  any 
embarrassment  of  the  venous  circulation  and  consequent  {Edema  that 
may  be  present  should  be  lessened  or  removed  by  elevating  and  lightly 
baodflgtDg  the  limb. 

Pressure, — This  method  of  treating  aneurysm  was  known  to  the 
older  surgeons,  but  in  consequence  of  their  efforts  being  directed 
either  to  the  emptying  of  the  sac  by  direct  pressure  upon  it,  or  to 
the  obliteration  of  the  artery  leading  to  it  by  adhesive  inflammation, 
it  was  attended  with  such  unfavourable  results  that  it  fell  into 
disuse.  To  the  Dublin  surgeons,  who  recognised  the  fact  that  it 
w«'i*  i  mt  necessary  to  obliterate  the  artery  in  order  to  cause  con- 
solidation of  the  aneurysm,  is  due  in  chief  part,  the  credit  of 
reviving  !.iv;it incut  by  pressure.  The  object  of  pressure  as  now 
employed  is  to  produce  consolidation  of  the  aneurysm  by  the 
formation  nf  either  a  laminated  or  an  ordinary  eoagulum  The 
methods  of  bringing  this  ■bout  may  be  considered  under  1,  direct 
pressure  on  the  aneurysm;  and  3,  indirect  pressure,  either  on  the 
artery  above,  on  the  artery  below,  or  on  both  simultaneously. 

1.  Dirtet  prtmire  is  now  seldom  used,  except  in  as  far  as  flexion 
may  be  considered  as  in  part  a  method  of  direct  pressure,  although 
several  successful  cases  Have  of  late  been  reported.  It  will  not 
receive  further  notice. 

?,  Indirrri  p*&ma%  whether  applied  to  the  artery  above,  the  artery 
below,  ov  bo  both  at  the  same  time,  may  be  considered  under  the 
heads  of  (it)  Digital  pressure.  ('/)  Instrumental  pressure,  (c)  Pressure 
by  Rhui arch's  bandage.      (<l)  Pressure  by  flexion  of  the  limb. 

(a)  Ihtftt'if  prwmyn,  win- re  it  eau  be  applied  to  the  artery  on  the 
proximal  side  at  some  distance  from  the  sac,  is  a  safe  method  of 
treating  an  aneurysm  ;  and  it  is  the  one  which  may  first  be  tried, 
if  skilled  assistants  can  be  obtained.  There  Jire  some  sure.' 
however,  who,  now  that  the  healing  of  the  wound  for  the  ligature 
of  an  artery  oao  practically  lie  aasnred  by  the  first  intention,  prefer 
ligature  to  pressure  as  the  more  certain  method.  The  advantages 
claimed  for  digital  pressure  are — 1,  that  it  causes  less  pain  tlmu 
Giber  faraM  «»f  pressure;  2,  that  the  artery  can  be  compressed  with 
little  or  no  interference  with  the  venom  circulation  ;  3r  that  it  is 
less  liable  to  injure  the  tissues  ;  and  4,  that  in  common  with  other 
methods  of  pressure,  it  docs  not  expose  the  patient  to  the  dangers 
of  an  open  wound.  IVessure  treatment  requires  a  relay  of  intelligent 
assist  rig  in  pairs  and  alternately  compressing  the  artery  far 

about  ten  minutes  at  a  time.  Whilst  one  presses  the  artery,  the 
other  should  have  his  hand  on  the  aneurysm,  to  ascertain  if  pulsatinn 
is  beiug    properly  controlled.     The   fingers   of   the   one   assistant 
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should  not  bi  removed  till  the  other  has  taken  bis  place,  as  the 
artery  must  on  no  account  feoape  I  impression  for  a  single  moment. 
The  preKHure  of  the  lingers  may  lie  aided  by  a  shot  hag,  and  the 
Spot  at  vvliifh  peaomna  Zi  applied  msj  be  slightly  varied  from  time 
to  time.      Opinions  ts  to  whether  the  circulation   should    be 

completely,  <>r  only  partially,  stopped  through  the  artory,  and 
whether  the  pa-s.sn re  should  be  continued  1>oth  day  and  night,  or 
only  during  the  day,  Aneurysms  have  been  cured  by  digital 
pressure  in  a  few  hours,  but  some  days  are  usually  necessary  ;  and 
fcO  obtain  success,  much  care  and  attention  to  detail  is  required. 

(b)  [nstrvmertfal  yrWHM  may  he  applied  so  as  only  partially  to 
control  the  circulation  through  the  artery,  and  thus  induce  the 
gradual  obliteration  of  the  aneurysm  by  the  deposit  of  laminated 
fibrin  in  the  sac  {xiote  prattwff)  ;  or  it  may  be  applied  so  as  to 
completely  control  the  flow  of  blood  through  the  vessel  t  and  induce 


Fit*.  156.     DeCirteN       Fa;.  157.— Water's  ah-  Fia.  ir*a, —  9kc/a 

loitrin^uct,  dominil  toerolqwi  tourniruiflt. 

rapid  coagulation  in  the  sac  {rap it!  ptwuurr).  The  latter  method 
can  only  be  done  under  au  an  res  the  tie,  but  has  been  attended  with 
some  brilliant  results,  especially  in  cases  of  abdominal  aneurysm. 
As  a  rule  for  external  aneurysms,  however,  the  milder  measures  will 
sullice,  and  it  is  a  question  if  these  fail  whether  it  is  not  better 
treatment  to  ligature  the  artery  than  subject  the  patient  to  further 
attempts  at  cure  by  rapid  pressure.  Both  kinds  of  pressure  may  be 
Applied  by  one  or  other  of  the  many  forms  of  compressors  and 
tourniquets  which  have  been  invented  for  the  purpose  {Figs.  156, 
lf>7,  and  168).  It  is  better,  when  possible,  to  apply  the  pressure 
to  one  artery,  though  slightly  varying  its  position,  than  to  change 
from  one  artery  to  another,  as  from  the  superficial  to  the  common 
femoral,  since  by  bo  dmng  different  sets  of  anastomosing  arteries  are 
enlarged,  and  the  collateral  circulation  may  become  too  free. 

<  tfntmtriUr  f,.r  prewwe. —  -1,   Where  the  aneurysm  is  of  very 

large    hi/c.    DC   is    rapidly    increasing,      9*   Where    the    sac  is    thin, 

mis  but  little  fibrin,  and  appears  likely  soon  to  burst.     3.  Where 
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there  is  much  cedema  from  venous  obstruct  ion.  i.  Where  the 
patient  is  of  an  irritable  disposition  is  in  tolerant  of  pain,  or  has 
been  addicted  to  the  abuse  of  alcohol.  It  is  considered  by  some 
that  even  if  pressure  fails  good  may  have  been  done  by  causing  a 
deposit  of  fibrin  in  the  sac,  and  by  enlarging  the  collateral  vessels. 
By  others  these  advantages  are  thought  to  be  outweighed  by  the 
irritation  and  disappointment  to  the  patient  of  failure,  and  the 
bruising  and  injury  of  the  tissues  at  the  situation  where  the  artery 
will  have  to  be  tied.  Moreover  the  enlargement  of  the  collateral 
vessels  may  endanger  the  subsequent  success  of  the  ligature  by 
leading  to  recurrent  puliation  in  the  sac. 

(c)  Pm&ure  hy  Exifvtrch'x  kamdoffi  (fttifP*  m#t?iwt)  aims  at 
simultaneously  compressing  the  artery  above  and  below  the 
aneurysm,  and  thus  causing  the  blood  contained  in  Imth  the 
aneurysm  and  the  artery  to  coagulate.  The  elastic  bandage,  in 
the  case  of  popliteal  aneurysm  in  which  this  method  of  compression 
has  most  often  been  used,  should  be  evenly  applied  from  the  foot 
as  far  as  the  aneurysm  ;  a  turn  should  lie  then  made  over  the 
tumour,  so  as  only  lightly*  if  at  all,  to  compress  the  sac,  and  the 
bandaging  then  continued  firmly  half-way  up  the  thigh.  The 
bandage  should  be  kept  on  for  an  hour  to  an  hour  and  a  half. 
The  elastic  cord  should  not  lie  used  at  alb  On  removing  the 
bandage  digital  pressure  should  be  kept  up  on  the  main  artery  from 
thirty-six  to  forty -eight  hours,  so  as  to  control  the  circulation  and 
prevent  the  clot,  while  still  soft,  from  being  washed  out  of  the 
artery  and  sac.  The  patient,  must  be  placed  under  an  aiuesthetic 
during  the  use  of  the  bandage,  as  it  causes  great  pain.  Many  cases 
have  been  cured  by  this  method;  but  on  the  other  hand  there  have 
been  many  failures,  and  it  is  far  from  being  unattended  with  danger, 
Thus,  gangrene  of  the  limb  and  rupture  of  the  sac  have  ensued,  and 
aneurysms  of  internal  arteries  have  been  produced  apparently  by 
the  prolonged  increase  of  blood  -pressure  in  the  rest  of  the  arterial 
system, 

(d)  Prmw*  if  fawm  (I/art's  mrfht»i)  consists  in  flexing  the 
limb  80  jus  to  compress  the  artery  by  the  aneurysm  in  imitation  of 
tiit  form  of  spontaneous  cure  which  is  brought  about  by  the  pressure 
of  the  aneurysm  itself  on  the  artery  above  and  l>elow.  It  is 
obviously  applicable  to  aneurysms  in  but  very  few  situation*,  and 
has  been  most  successful  in  those  of  the  popliteal  artery.  It  may 
be  n*ed  either  alone,  or  in  conj unction  with  digital  or  other  pressure, 
or  with  medical  treatment.  This  treatment  causes  much  pain,  and 
can  seldom  be  endured. 

Ligature,  li  ire,  in  a  \rry  old   method  of  treatment,  but 

to  An. -I  nod  .lohn  Hunter  is  due  the  credit  of  having  placed  it  on 
&  scientific  basis.  The  older  Hurgeona  laid  open  the  sac  and  turned 
out  the  clots,  and  eodetYoand  to  staunch  the  haemorrhage  by 
ligaturing  the  artery  above  and  below  the  aneurysm*     Antyllus,  it 
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is  true,  applied  his  ligaturea  before  opening  the  sac  j  but  it  was  not 
until  centuries  afterwards  that  An  el  recognised  the  fact  that  it  was 
unnecessary  to  open  the  sac  at  all,  and  tied  the  artery  immediately 
above  the  aneurysm.  Many  years  later  Hunter  perceived  that  the 
more  or  less  complete  stoppage  of  the  circulation  obtained  by  Amis 
method  ill  not  necessary*  and  that  the  ligature  of  the  artery  close 
to  the  sac  was  attended  with  the  risk  of  secondary  haemorrhage  and 
intiatnmation  of  the  sac.  He  therefore  applied  his  ligature  at  a 
distance  from  the  aneurysm,  where  he  believed  moreover  that  the 
artery  was  likely  to  be  in  a  healthier  condition.  For  aneurysms  so 
situated  that  a  ligature  cannot  he  placed  on  the  cardiac  aide,  Brasdor 
proposed  tying  the  trunk  of  the  artery  ou  the  distal  side  of  the 
aneurysm ;  whilst  Wardrop  suggested  tying  one  or  two  of  the 
terminal  branches  of  the  artery  on  the  distal  side  of  the  aneurysm 
where  neither  Brasdor s  operation  nor  the  proximal  ligature  was 
applicable.  Hence  ligature  for  aneurysm  may  be  applied  (Fig.  159), 
!♦  Ob  the  ritoxiMAL  side  of  the 
aneurysm  either  at  a  distance 
{//mtftr's  mrthwl)  or  immediately 
llbQTe  it  (AneVs  method).  2.  On 
Ml  DOTAL  hide  of  the  aneurysm, 
either  to  the  main  trunk  (Bras- 
*h,i\  m*thf»l)y  nr  to  one  or  more 
of  the  main  branches  <  \\'*trdr*.*f*'& 
m*thmf).  3.  ImMKLUAIKM  AitovH 
anii  below  the  aneurysm,  either 
opening   the    sac   {th?  'dtf    opera- 

.  or  without  opening  the  sac 
(Antt/Uu#M  Method). 

L   The   proximal    ligature. 
A,  Hunter*s  method. — Thi* operation,  when  applied *U\  was  until 
reoentlj    the  one  almost  nmxmmtLy   adopted     The   chief  merits 
claimed    for  it  are — I.  That  the  artery  at  the  spot  selected  for  liga- 
ture is  not  only  more  Likely  to  he  healthy,  but  is  also  more  easil 
tli;in  the  artery  in  close  proximity  to  the  sac,  in  which  latter  situation, 

COTer,  its  anatomical  relations  are  liable  to  be  disturbed  by  tin' 
aneurysm.  %  That  the  sae  is  not  interfered  with,  and  hence  is  less 
likely  to   become  inflamed  and  suppurate;  mid   X  That  as  m 

iobea  will  probably  be  given  off  between  the  ligature  and  the 
aneurysm,  the  circulation  through  the  sue,  thougfa  h'vsened,  will  not 
lie  completely  arrested,  and  the  clot  is  therefore  more  likely  to  have  ■ 

nated,  and  hence  i  permanent  character.     The  dtsad^aiitagee 

attending   it   are — -1,  That   large   collateral   branches   may  earn   tbe 

I  into   the  artery  between   the    ligature  and  the  aneurysm,  and 

invut    pulsation  in  the  sac  and   further  enlargement. 

9.     That   tfangrene   is  liable  to  occur  in  consequence  of   the    M 1 

having    tu    puss    through    two  sets  of  collateral    vessels    before    it 


Kio.  159. — Different  positioni  of  ligature 
for  arururymii,  a.  Antjllua*  method  ; 
a  Ariel's  ;  c.  Hunter's;  p.  BfSfllftr'i  ; 
ftii'l  n.  W&rtlrop  h. 
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reaches    the   parts  beyond  the  sac.       These   risks   seem    to   some 
►us    t<»    outbalance    the    advantage  claimed    for    the    method, 
Mid    An  el's    operation    m    by  them   substituted    for    it   (see    Arwl** 
operation^  p.  ^96). 

Efititxttt  thr  }>rtf >imnl  h'fffjttnr.  —  After  the  successful  application 
Ligature  by  the  Huntcrian  method,  the  pulsation  in  the  aneu- 
inmirdmt'  ly  ee&ftea,  and  for  a  time  the  circulation  through  the 
limb  b  diminished;  hence  the  temperature  heroines  lower  and  the 
surface  pale.  Soon,  however,  the  collateral  circulation  becomes 
established ,  and  a  faint  pulsation  may  be 
(ah  again  in  the  aneurysm;  hut  this  recur- 
rent pulsation  usually  grows  less  from 
day  to  day,  and  shortly  ceases,  and  the 
aneurysm  slowly  shrinks  and  is  finally 
al^sorh'i],  of  remains  as  a  small,  hard, 
fibroin  mass.  The  artery  leading  to  the 
aneurysm  may  remain  pervious,  but  it 
more  frequently  becomes  obliterated  as 
far  as  the  first  collateral  branch  above 
and  below  the  eac.  The  artery  on  either 
side  of  the  ligature  also  becomes  obli- 
terated as  fa  r  as  tl  i  e  fi  rat  col  1  ater a  1  br ;  kl  1 1 ■  ■  1 » 
This  condition  of  an  aneurysm  and  artery 
after  [igaim  is  seen  in  the  accompany- 
ing diagram  (Pijtr^  1  60).  The  blood  pasae* 
the  ligature  by  the  collateral  channels; 
re  -enters  the  artery  below  ;  passes  the 
obstruction  where  the  artery  is  rinsed  at 
the  seat  of  the  aneurysm,  also  by  eol- 
lateral  channel*  ;  and  then  again  enters 
the  main   artery. 

Trrnttttnit   aftt-r   ligature.  —  The   limb 
should    he   completely   swathed     in    the 
cotton-wool  and  flannel  bandages  (which, 
before  the  operation,  should  have  already 
been  carried  Up  a*  far  as  the  seat  of  the 
Hgafore),  and    kepi    at    perfect   rest.      In  the  cage  of  popliteal  aneu- 
rysm, the  linih  should  be  >  lightly  raised  on   a  pillow,  and  placed  on 
its  outer  side,  with  the  knee  a  little  flexed,  care  being  taken  that  no 
ire  js  made  OO   the  heel,  malleoli,  or  other   points  of  l>oucf  for 
■f  local  ftlnu^himf.      If  the  weather  i*  at  all  cold,  hot  l>ottlcs 
should   be  applied,  near,  but  not   in   contact  with,  the   limb.     The 
patient    r.uisr    he    kept    in    bed    till    the    aneurysm    is    thoroughly 
lidated.  rmd  the  Operation  wtmnil  has  healed. 
The  dangers  of  ligatures. — These  are  (a)  connected  with  the 
pound:  suppuration  followed  bj  secondary  haemorrhage,  phlebitis; 
(4)  connected  with  the  sac:   recurrent  pulsation,  dilatation  of  Ui 


F10.  160.— Dfignin  to  -h ■■■••. 
tht  condition  of  fa  artery 
And  aiiPuiVHiij  after  the 
!liiut«ri&u  ligjiturc.  Anil  the 
ettftliliutiment  of  the  col- 
lateral rirvuliitioi).  The 
nrniw»  imliijito  the  dbtft- 
tUin  of  the  blooil  onmti, 
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without  pulsation  with  suppuration  and  sloughing  ;   (c)  connected 
with  the  limb  :  gangrene  extending  up  as  far  as  the  sac. 

(1)  SWtmdmt;  htamofV&Qg*  is  liable  to  occur  at  any  period  before 
the  wound  is  soundly  healed  if  strict  asepsis  is  not  maintained. 
The  causes,  symptoms,  and  treatment  are  discussed  under 
Htmmorrkage  (see  p.  219). 

(2)  Rtrurrmt  putaaMof^  when  slight,  is  a  good  sign,  as  it  shows 
that  the  collateral  circulation  is  becoming  established*  and  con- 
sequently that  the  danger  of  gangrene  is  lessened,  if  not  passed. 
If,  however,  instead  of  ceasing,  as  it  usually  does  in  a  few  days,  it 
becomes  more  pronounced,  the  limb  should  be  raised  and  carefully 
bandaged  from  tin-  font  upward*,  and  pressure  applied  to  the  artery 
leading  to  the  sae.  If  this  does  not  suffice,  and  the  pulsation 
returns  as  strongly  as  ever,  and  the  aneurysm  again  begins  to 
increase   in  size,    it  is  clear    that    the    ligature  has  failed,  ami  it 

Mies  a  grave  question  what  Further  treatment  should  be 
undertaken.  Should  it  appear  Hint  a  large  branch  is  feeding  the 
aneurysm,  tins  should  undoubtedly  be  seemed  j  otherwise  the 
i .-Inure  will  probably  lie  between — t,  pressure  upon  the  artery  and 
aneurysm  ;  8,  the  use  of  Esmareh's  bandage  ;  3,  flexion  in  the  case 
of  a  pjpliteal  aneurysm  ;  or,  if  these  fail,  4,  tying  the  vessel  either 
kbore  the  aneurysm  or  above  the  former  ligature;  5,  cutting 
duun  upon  tin-  aao,  and  securing  Vm (til  ends  of  the  artery; 
<;.  exejaton  ;  <n\  7,  amputation.  Much  will  turn  on  each  individual 
case,  and  the  discussion  as  to  a  choice  of  method  is  too  long  to  be 
entered  upon  here.     Generally  it  is  beat  t<>  excise  the  aneurysm. 

(3)  Septic phUbitu  may  occur  from  injury  to  the  vein  in  passing  the 
aneurysm  noddle,  Should  the  vein  be  prieked,  sn  accident  which 
may  be  known  by  venous  blood  welling  up  by  the  side  of  the 
ligature,  the   artery  should    OH    00   account    be    tied   at    (his    spot,  as 

the  ligature,  should  the  wound  become  septic,  would  act  as  a 
seton  in  the  vein,  and  death  possibly  ensue  from  phlebitis  or 
pyemia,  The  ligature,  if  already  passed,  should  be  withdrawn, 
■lire  applied  be  the  vein,  and  the  artery  tied  higher  up.  Where 
thi*  treatment  baa  been  adopted)  W£  have  never  seen  any  ill  result* 
follow  the  injury. 

(4)  Inflammation  ami  suppttwtifm  of  the  *cjc  may  lie  met  with 
after  pn  ssiire,  as  well  as  after  Mature  ;  and  although  it  may  occur 
after  the  Hunterian  operation,  is  more  frequent  in  cases  where  the 
ligature  has  been  applied  close  to  the  uo,  or  where  rapid  pressure 
li»-  been  used.  It  appears  to  be  due  to — lt  the  spread  of  inftamma- 
tioo  to  the  sac  from  the  wound,  which  has  become  septic;  3,  the 
formation  in  the  sac  of  a  soft  coagulum  ;  or  3,  excessive  manipula- 
tion before  the  Operation.  Ir  is  ushered  in  with  redness,  heat, 
pain,  and  swelling  of  the  sac  (which  has  not   undergone  the  usual 

-inking),  and  oedema  of  the  surrounding  parts.     Later 
tin   skin  grrafl  way,  and  a  mixture  of  pus  and  broken-down  eoagula 
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escapes.  It  may  be  accompanied  by  hramorrhage ;  but  mm 
commonly  the  vessel  has  become  sealed,  and  no  bleeding  OOtitUlL 
The  abscess  should  be  opened  as  soon  as  pus  has  formed,  a  grooved 
needle  being  previously  inserted  if  there  in  doubt  on  this  point. 
Should  hemorrhage  occur,  the*  clots  must  be  turned  out,  and  the 
artery  secured  above  and  below,  or  the  sac  may  l>e  excised,  or 
amputation  performed* 

Oawpmene  is  more  common  in  the  leg  than  in  the  arm ; 
indeed,  in  the  latter  situation  it  is  very  rare.  It  may  be  due  to — 
1,  failure  of  establishment  of  the  collateral  circuhition,  when  it 
usually  supervenes  within  a  few  days  ;  or,  2,  venous  obstruction, 
the  result  of  plugging  of  the  vein  in  consequence  either  of  injury 
at  the  time  of  operation,  or  of  pressure  on  the  vein  by  a  swollen 
suppurating  sac.  When  due  to  the  latter  conditions,  it  may  be 
delayed  for  some  weeks.  When  extensive  and  spreading  rapidly, 
:onputatiou  at  the  seat  of  ligature  must  be  performed  at  once. 
The  surgeon,  however,  aboold  not  be  in  too  much  haste  to  amputate 
when  the  gangrene  is  dry,  as  it  may  involve  only  a  toe  or  two,  or 
part  of  the  foot,  and  spread  no  further  When,  therefore,  it  is 
Limited  in  extent,  and  spreading  slowly,  a  line  of  demarcation  should 
Ijc  waited  for  before  amputation  is  performed.  When  the  sac  is 
very  larg<%  and  the  gaagmie  appears  to  be  due  to  pressure  on  the 
vein,  the  sac  may  at  times  be  opened  with  advantage,  the  i 

1  out,  and  any  bleeding  vessels  secured,  or  the  whole  anrurysm 
may  be  excised, 

B.  AneFs  operation  was  seldom  done  tm til  recent  years, 
except  where  the  Huuterian  method  was  inapplicable,  as  bff 
aneurysm  in  the  groin,  aneurysm  of  the  upper  part  of  the  common 
.-ootid,  etc.  The  disadvantages  said  to  attend  it  arc — 1,  that  the 
artery  is  likely  to  he  diseased,  and  hence  there  is  greater  risk  of 
secondary  haemorrhage  :  %  that  its  anatomical  relations  are  apt  to 
be  disturbed  by  the  contiguity  of  the  sac  ;  3,  that  the  s;u-  itself  is 
liable  to  be  injured  during  the  operation,  and  to  become  inflamed 
SAd  suppurate;  and  4,  that  the  dot  which  forms  in  the  sac  is  of  the 
soft  non  -laminated  variety  in  consequence  of  there  being  no  circula- 
tion in  the  sac.  Siuee  the  Introduction  of  antiseptic  surgery 
method  has  liceu  revived  at  St.  BatholomewTs  for  the  treatment 
of  popliteal  aneurysm,  and  the  popliteal  artery  is  there  now 
frequently  tied.  It  has  been  found  to  diminish  the  risk  <»f 
rene,  and  holds  out  a  greater  certainty  of  cure.  Uaugrcnr  is 
less  likely  to  occur  when  only  the  popliteal  is  obstructed  olofi 
the  aneurysm  than  when  both  the  popliteal  Slid  femoral  are  blocked* 
Recurrent  pulsation  and  failure  after  the  ligature  of  the  femoral 
are  due  to  too  free  a  supply  of  blood  flowing  into  the  a] 
below  the  ligature  (Kig,  160);  when  the  popliteal  is  tied  this  is 
prevented.  Moreover  the  popliteal  has  been  found  tpiite  as 
healthy  as  the  femoral ;  it  is  easily  tied   at  its  upper  part  without 
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disturbing  the  nc  j  and   there  appear  to   bi  ■uffifjiopti  nrmnll  TOCPCJM 

given  off  from  the  artery  between  the  ligature  and  the  mn  m  \>in 
to  ensure  by  their  anastomosis  with  other  small  vessels  given  nit 
above  the  ligature  some  circulation  in  the  sac  and  the  formation  of 
mi  nrtiw  slot  Lastly,  inflammation  ami  suppuration  of  the  sac,  if 
the  wound  runs  an  aseptic  course,  need  not  be  feared. 

_  The  distal  ligature  should  only  be  used  where  the  Hunhrian 
Of  Aucls  method  ran  not  be  applied.  Brtwdor's  mttkod,  whkh 
consists  iu  securing  the  main  trunk  on  the  distal  tide  ol  tiki 
aneurysm,  may  be  employed  iu  aneurysm  of  the  carotid  at  the  root 
of  the  neck.  It  copies  that  method  of  spontaneous  cure  iu  which  a 
clot  blocks  the  artery  beyond  the  aneurysm.  After  the  ligature 
the  clot  th;it  forms  in  the  artery  may  extend  to  the  aneurysm, 
which  thus  becomes  filled  by  ji  consilium  j  or  the  blood  pressure  in 
the  sac  may  become  BO  diminished  that  laminated  fibrin  is  deposited* 
i "  ■  j fortunately,  however,  in  practice  the  blood  pressure  in  the 
aneurysm   appears    in    some    cases    to    be    increased    rather    than 

diminished.      WartJoyt*  wie-ifi**?  isists  iu  securing  two  or   more 

of  the  main  branches  of  the  artery  on  the  distal  side  of  the 
aneurysm.  It  aims  at  cutting  off  part  of  the  blood  stream  thron-h 
uicurvsni,  and  so,  by  reducing  the  blood  pressure,  promoting 
the  deposition  of  laminated  coaguliun.  It  has  been  applied  to  the 
Mitw  hivian  and  carotid  arteries  for  aneurysm  of  the  innominate  : 
bul  the  success  attending  it  has  not  been  great.  The  chief  risks 
are  further  enlargement  and  subsequent  bursting  of  the  sac,  or 
inflammation  and  suppuration  of  the  sac. 

3,  The  double  ligature. — Ligature  al>ove  and  below  the  sac, 
either,  1,  by  the  old  method  of  first  laying  the  sac  open  and  then 
securing  the  bleeding  ends  of  the  artery,  or,  2,  by  the  method  of 
Ahtvllus>  of  first  securing  the  artery  and  then  laying  the  sac  opent 
is  only  employed  iu  exceptional  eases.  Thus  the  oH  w&kod  ifl 
sometimes  resorted  to  iu  traumatic  aneurysm  of  the  axillary  artery 
in  preference  to  tying  the  subclavian,  and  also  in  gluteal  aneurysm 
where  tying  the  common  or  internal  iliac  is  attended  with  much 
risk.  The  great  danger  is  the  patient  dymg  under  the  operation  of 
lnenjurrhuge.  During  the  operation,  therefore,  in  the  « ase  of  the 
axillary  artery,  pressure  should  be  made  on  the  subclavian,  or, 
to  ensure  its  better  control,  through  an  incision  above  the  clavicle ; 
or  a  temporary  loop  may  be  put  round  the  subclavian,  which  is 
then  drawn   u  -i  his  linger  by  an  assistant.      In  the  case  of 

the  gluteal,  the  internal  iliac  should  be  first  tied  by  the  transperi- 
toneal method  The  true  method  tjf  Antyltm  may,  la  rare  instances, 
l>e  required,  as  in  some  forms  of  aneurysm  at  the  bend  of  the  elbow. 

Excision  of  the  whole  aneurysm. — Of  late  years  many 
successful  COBee  of  the  complete  excision  of  spontaneous  aneurysm 
have  been  recorded.  One  of  us  (Walsham)  thus  recently  removed 
a  large  carotid  aneurysm  at  St.  Bartholomew**     The  sac  should  be 
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exposed,  the  artery  sought  cm  llic   proximal  side,  tied  in  two  plaooa 
and  divided*     The  sac  should  bo  next  carefully  dissected  out,  the 
artery  on  the  distal  side  tied,  and  the  whole  aneurysm  rem' 
The  advantages  of  total  extirpation  are — 1,  the  aneurysm  being 
ii'l  ofj  the  trare  is  radical,  whereas  after  other  methods  recurrence 
mag  take  place  even  after  mouths  or  years \  J,  the  danger  of  soft 
clot    being   washed  out  of  the  sue  into  the  circulation  is  removed  ; 
3,  all  vessels  that  are  likely  to  give  rise  to  secondary  beemotl 
can   be  ligatured ;    4,   the    cicatricial    coo  tract  ion    of    the    sac    and 
pient  risk  of  the  involvement  of  nerve  trunks  or  the  impair 
meat  *»f  mobility  in  joints  is  avoided.     The  disadvantages  of  the 
operation  art? — 1,  the  difficulty  of  its  execution;    2,  the  danger  of 
w  minding  important  parts  to  which  the  sac  has  formed  adhesions, 
as  the  attendant  vein  or  nerve  trunk-  ;    and    3r  the   risk  of  rupture 
of   the  RAO  ind  severe   hemorrhage  during   the    long    and    tedious 
diswectinu   that  may   he  required.      The  argument  that    the   artery 
near  the  sac   is  unhealthy  has   no  weight,  sun ,>■    it    h:i  Smwn 

of  late  thai  atheroma  is  not  oftc-ner  found  there  than  at  a  distance, 
:ui d  BUWrkfidlj  atheromatous  arteries  can  be  occluded  by  sterile 
Ligatures  without  fear  of  secondary  hamorrliage.  If  excision  is 
practised  the  operation  in  some  cases  may  be  done  at  two  sittings. 
The  arteries  arising  from  the  sac  may  be  first  tied,  also  the  main 
artery  on  the  distal  tikle  j  then,  after  a  week  0*  BO,  the  wound  is 
reo[a*ned  and  the  shrunken  sac  excised  after  tying  tin1  proximal  vessel 

The  introduction  of  silver  or  gold  wire  has  been  attended 
with  some  success  of  late,  A  small  trocar  and  cannula  is  introduced 
into  the  sac,  the  trocar  withdrawn,  and  many  yards  of  the  wire  are 
introduced  into  the  sac  through  the  cannula.  The  wire  causes 
coagulation  of  the  blood,  and  thus  leads  to  consolidation.  The 
uirc.  a ;/.,  hard-drawn  No.  'Ai)  gold  wire,  must  readily  form  coils 
after  pmnlltj  through  the  needle. 

Irritation  of  the  interior  of  the  sac  by  needles  (Jtadsjesaft 
method)* — This  method  aims  at  aoratching  the  interior  of  the  sac  of 
the  aneurysm  so  as  i<»  induce  slight  inflammation  and  the  formation 
of  laminated  fibrin.  The  skin  having  been  made  aseptic,  long, 
fine,  polished  steel  DudlM  are  passed  into  the  B&0,  and  the  wall 
systematically  scratched  all  round  the  aneurysm  ;  no  luemorrhage 
follows.  It  is  applicable-  to  aneurysms  where  pressure  or  proximal 
ligature  cannot  be  employed.  Consolidation  occurs  very  slowly.  No 
nana  has  followed,  and  in  some  cases  much  good. 

Eloctrolysis. — The  use  of  this  method  requires  full  technical 
knowledge,  otherwise  it  should  not  be  attempted. 

Manipulation,  injections  of  perchloride  of  iron,  tannin,  and 
the  like,  which  have  all  for  their  object  the  coagulation  of  the 
blood  in  the  sac,  idy  dangerous   procedures,  and    have  not 

hitherto  been  attended  with  success.  The  sac  may  suppurate  or 
clot  become  detached  and  cause  pulmonary  or  septic  embolism. 
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A rU i  tn-ry  ROW  ftururt/atrnj  see  pi  276,     t  }ivtoid  am,  i*rt/!>tit  or  tut*  tt\ 

t'tj  umatitomowBg  see  p,  276.  ^, 

SPECIAL    ANEUKVr 

Internal  aneurysms,  falling  ius  they  do  under  the  care  of  the 
physician  rather  than  of  the  surgeon,  will  he  referred  to  only  in  as 
far  as  an  aneurysm  of  the  arch  of  the  aorta,  of  the  innominate, 
of  the  first  portion  of  the  subclavian,  and  of  the  portion  of  the 
left  common  carotid  within  the  alius t  may  present  as  a  pulsating 
tumour  sit  tin.1  root  of  the  neck,  und  ftfl  such  may  call  for  surgical 
treatment. 

Aneurysm  at  the  root  of  the  neck,— The  different  i^il  diagnosis 
of  aneurysm  in  this  sit nation  is  always  difficult,  at  times  impost  hit*. 
Indeed  tin1  aueuryaifl  may  involve  more  thau  one  artery,  perhaps 
all  three  of  the  main  branches  of  the  aortic  arch,  sod  even  the  arch 
itself  as  well.  The  sign  common  to  all  forms,  whatever  the  artery 
implicated,  is  a  pulsating  tumour  at  the  root  of  the  neck,  in  winch 
a  loud  hruit  can  generally  be  heard.  When  the  aneurysm  involve* 
(Ik-  tortO)  it  generally  presents  just  above  the  suprasternal  notch, 
■nd  there  ure  symptoms  within  the  chest  of  the  aorta  being  a  Heated. 
When  the  ttinnmittatr  is  implicated,  the  aneurysm  projects  between 
the  two  heads  of  origin  of  the  stcnio-umstoid  muscle;  and  the  pulse 
in  the  temporal  atid  radial  arteries  is  smaller  on  the  right  than  on 
the  left  side,  is  delayed,  and  is  aneurysmal  in  character  (see  p.  386). 
When  the  aneurysm  involves  the  com  rid*  it  prc*enis  beneath 

the  inner  head  of  the  stem o- mastoid,  and  tends  to  bulge  upwards 
in  the  neck  by  the  side  of  the  trachea  ;  the  bruit  \>  transmitted  up 
the  carotid,  and  the  pube  in  the  temporal  is  smaller  on  the  atieeted 
than  on  the  sound  hide,  mid  is  aneurysmal ;  hut  the  pulse  in  the 
radial  is  the  >ame  on  both  sides,  When  the  mtdtkwi&n  is  involved, 
the  tumour  is  external  to  the  s tern o- mastoid  ;  it  extends  in  the 
direction  of  the  subclavian  artery,  the  hruit  is  transmitted  towards 
the  axilla,  and  the  pulse  at  the  wrist  is  diminished  in  volume  ami  is 
delayed.  There  are  many  Other  signs  of  aneurysm  at  the  root  of  the 
! — pressure  on  the  subclavian,  jugular  or  innominate  win,  IB 
shou  h  by  fulness  in  the  obstructed  vein  ;  on  the  right  or  left  thosocic 
duct,  attended  by  wasting,  pleural  exudation  of  chyle,  etc;  on  the 
nerves  of  the  brachial  plexus,  the  sympathetic,  recurrent  laryngeal, 
especially  the  left,  or  phrenic  GftUSing  paralysis;  on  the  oesophagus 
causing  dysphagia ;  and  on  the  trachea  producing  dyspniea  (see 
tort  her  in  a  work  on  Medicine). 

Treatment, — The  treatment  is  primarily  tnedieal,  and  only  when 

this  proves  unavailing  should  other  means  he  considered.      When  a 

i dated    aneurysm    is    bulging    into    the    root   of    the    neck    or 

forwards  between   the  rib  cartilages,  the  inside  of  the  sac  may  be 

seratched   with  Macewen  s  needles,  or  wire  inserted;  or,  supposing 


400 


his  RASE   OF  SPECIAL  TISSUES, 


the  carotid  and  subclavian  arteries  still  to  be  patent,  these  may 
ligatured  oti  the  distal  side ;  but  if  pulsation  m  already  small  or  nut 
to  be  felt  in  them,  there  jx   ijp   nljject    ip  attempting   the- d 

li^uiuiv. 

Subclavian  aneurysm. — An  aneurysm  may  be  situated  upon  i  he 
\    in  )l<jir*f  pOfi  or  include  the  bifurcation  of  the  inuamlno' 

thai  it  u  tmpoegible  t<>  apply  a  ligature  to  the  artery  on  the  proximal 
of  tlic  aneuryam,   Kor  this  aneurysm  a  ligature  has  been  ap] 

to  the  innominate,  and  at  the  wauie  time  to  tin*  common  carotid, 
with  mnooiffl  hi  several  cases.  The  carotid  mutt  be  simultaneously 
'  \  prevent  the  recurrent  How  from  disturbing  the  closure  of  the 
artery  on  the  distal  lid*  of  the  ligature. 

An  aneurysm  situated  on  the  second  part  of  the  subclavian,  even 
when  involving  the  outer  end  of  the  first  part,  has  been  recently 
cured  by  ligature.  A  proximal  ligature  may  be  applied  in  the  first 
&06,  Mid  if  pulsation  recurs  the  distal  end  of  the  artery  and  the 
•lea  leading  off  from  the  sac,  the  vertebral,  internal  mammary, 
inferior  thyroid,  supra-scapular  and  tranavcrsalis  colli,  springing 
together  fmm  the  thyroid  axis,  or  separately,  may  be  ligatured  at  a 
■apond  operation,  and  if  practicable  the  sac  excised,  Or  if  the 
proximal  end  cannot  lie  reached  on  account  of  the  size  of  the 
aneurysm,  an  attempt  may  be  made  by  ligaturing  the  distal  artery 
and  the  other  veasek  springing  from  the  sac  to  reduce  the  size  of  the 
aneurysm,  aud  so  facilitate  reaching  the  proximal  artery  previously 
overlapped  by  the  tumour* 

An  aneurysm  of  the  third  part  of  the  siibclavain,  if  moderately 
small,  should  be  excised,  if  necessary  dividing  or  removing  a  portion 
of  the  clavicle  as  a  preliminary.  If  already  extensive,  the  artery  on 
the  proximal  side  may  first  be  ligatured,  then  the  distal  end  and  the 
communicating  vessels;  next  the  sac  is  opened,  clot  turned  out,  and 
the  wall  excised  iu  part  so  as  to  free  the  patient  if  jx»ssible  from 
are  on  the  nerve*, 

Other  measures,  such  as  inserting  gold  wire,  distal  ligature  alone, 
or  the  terrible  expedient  of  amputating  at  the  shoulder- joint,  fail  in 
two  directions,  cither  the  aneurysm  is  nut  arrested  in  its  develop- 
ment, or  pressure  on  the  brachial  plexus  continues  to  cause  pain. 

Carotid  aneurysm, — Aneurysm  of  the  carotid  at  the  root  of 
the  nee k  is  generally  an  extension  of  an  inuoniiuate  one,  Aneurysm 
of  the  common  trunk  higher  in  the  neck  presents  the  on! i nary  signs 
of  aneurysm,  and  in  this  situation  has  to  be  diagnosed  from — 
I ,  >im pie  dilatation  of  the  artery  at  its  bifurcation  ;  *2,  enlarge*! 
glands;  3,  abscess  or  tumour  over  the  artery  ;  4,  pi dsa ting  goitre. 
In  simple  dilatation  there  is  no  bruit;  in  enlarged  glands  and 
tumours  there  is  also  no  hunt,  ;uni  tlic  pulsation  is  not  expansile, 
and  ceases  when  they  are  lifted  up  from  the  vessel  j  in  abscess,  in 
addition  to  the  absence  of  the  above  signs,  there  is  the  history  or 
pnmee  of  mfhiniitation  i  in  [whaling  goitn  bht  tumour  mora,  ap 
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and  down  with  the  larynx  on  deglutition.  The  usual  treatment 
consists  i"  ligature  of  the  artery  Mow  the  aneurysm.  In  a  case 
recently,  under  tire  care  of  one  of  us  (Walshaui),  a  large  carotid 
aneurysm  was  dissected  out,  and  the  patient  made  a  good  recovery. 
Whenever  practicable  this  is  the  best  method  of  treatmeut. 

Aneurysm  of  the  external  carotid  artery  or  one  of  its  branches, 
whether  a  cirsoid  aneurysm  or  traumatic  in  origin,  should  always  he 
treated  by  excision* 

Aneurysm  of  the  internal  carotid, — An  ixtiracromial  wwurpm 
is  very  rari\  **,[/. t  from  sc-ptic  inflammation  under  the  skull.  The 
only  frequent  one  is  intracranial. 

Introcrumfat  or  oaxemow  anemyxm  is  also  called  orbital  or  Jul 
at,  but  this  latter  term  is  not  really  applicable,  for  in  only  one 
instance  has  a  circumscribed  orbital  aneurysm  been  verified  by 
ktopoy*  In  fatal  cases  the  following  conditions  have  been 
found  : — 1.  Thrombosis  of  the  cavernous  sinus*  2.  Aneurysmal  v.trix 
between  the  internal  carotid  and  the  cavernous  sinus,  -i.  Dilation  of 
the  carotid  artery.  4.  Aneurysm  on  the  ophthalmic  artery  witliin  the 
skull*  As  so  many  eases  are  cured,  there  is  no  means  of  verifying 
the  diagnosis  ;  hut,  broadly  speaking,  it  may  be  said  that  in  such 
cases  there  is  a  slight  leakage  into  the  cavernous  sinus  from  the 
internal  carotid  artery,  the  Ophthalmic  or  the  anterior  communicating, 

Th<  tgmptom*  are  : — Pulsation  over  the  whole  or  part  of 

the  orbit ;  protrusion  of  the  eyeball,  with  loss  or  impairment  of 
B igl it  ;  more  or  less  pain  ;  signs  of  pressure  on  the  third  nerve  ;  and 
a  loud  bruit  which  can  also  be  often  heard  by  the  patient  himself. 
tyea&mmt.—ThA  symptoms  have  been  known  to  subside  spon- 
taneously after  rest  in  bed  and  iodides.  Where  they  huve  not  done 
so  ligature  of  the  carotid  has  been  attended  with  the  best  results  ; 
but  the  opposite  carotid  us  well,  in  some  cases  consequent  upon  too 
free  a  collateral  circulation  having  become  established  through  the 
circle  of  Willis,  has  had  to  be  tied  some  weeks  subsequently.  Where 
the  pulsation  has  MlaWBd  a  punctured  wound  of  the  orbit  it  has 
i sad  t < »  extirpate  the  gl ol >e  and  se mire  th e  I il eed i  n  g  v essel  in 
the  orbit.  Out  this  sacrifices  i  he  eye  and  is  dangerous.  Ligature 
of  the  common  carotid  is  the  best  treatment,  especially  when 
compression   checks   the   pulsation    aud   the   bruit 

Axillary  aneurysm  is  not  uncommon  as  the  result  of  sprains, 
or  of   attempt*  t<<  rehire  longstanding  dislocations  of  the  shoulder 

Th.  diagrum$t  as  a  rule,  preeeuta  m»  difficulty  except  the  aneurysm 
ha->  become  diffused,  when   it  may  be  mi  r  abscess,      Trrat- 

When  the  aneurysm  is  spontaneous,  small,  and  well 
circumscribed,  excision  or  ligature  of  the  third  part  of  the  sub- 
clavian should  be  practised,  l\  When  more  or  less  diffused,  us 
when  the  result  of  an  injury  to  the  artery  in  the  reduction  of  a 
dislocation,  the  third  part  of  the  subclavian  should  first  be  tied, 
then  the  aneurysm  should  he  cut  down  upon,  the  clots  turned  out, 
W,  D  D 
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the  vessel  secured  on  the  distal  side  and  the  cavity  stuffed  with 
antiseptic  gauae.  This  method  is  less  dangerous  than  that  practised 
by  Symet  who  made  a  Free  incision  over  the  aneurysm,  rapidly 
turned  o«*  the  clots,  and  seized  with  forceps  the  bleeding  point 
in  the  artery. 

Brachial  aneurysms  at  the  bend  of  the  elbow  were  formerly 
common  when  rcnfjifjfitirjtl  was  in  vogue,  and  were  then  generally 
arte rio~ venous  in  character  (p.  276),      They  should  he  excised* 

Abdominal  aneurysm  is  generally  treated  medically.  The  only 
WUOCeeefu]  surgical  measure  has  been  the  insertion  of  gold  or  silver 
wire  after  exposing  the  sac  by  an  incision  through  the  abdominal 
cavity,  or  Mace  wen 'a  noedtoa  may  be  lifted. 

Gluteal  aneurysm  is  the  term  applied  to  aneurysm  of  tin 
gluteal  nrlrry  itself,  the  sciatic,  or  the  pudic  where  it  winds  over 
the  spine  of  the  ischium*  Aneurysms  in  this  situation  may  he  the 
result  of  a  wound  or  other  injury,  or  may  occur  spontaneously. 
They  are  frequently  attended  with  pain,  from  pressure  on  the 
sciatic  nerve,  and  there  may  be  some  interfere  .-nee  with  the  move- 
ments of  the  hip- joint.  The  pulsation  and  bruit  will  generally 
serve  to  distinguish  them,  but  there  may  be  im  pulsation,  as  whore 
the  aneurysm  has  burst,  or  blood   has  been  eHTused   into   the   tissues 

ij  i  he  result  of  a  wittxnd  ol  die  artery  ;  a  tumour  of  ' :.  more 

also  pulsate.  Odder  such  cmuiustnmrs,  exploration  with  a 
grooved  needle  will  be  necessary,  TVmtmmt — The  internal  iliac 
urtrry  Bbould    be   t»d    l*y  the  tninsperitoin  I.      This    is    a 

much  safer  pron/du  re  than  cutting  down  on  the  aneurysm  and  securing 
the  ends  of  the  bleeding  vessel,  After  the  iliac  baa  been  secured  the 
sue  can  be  exposed  without  much  hemorrhage,  the  distal  vessel  tied, 
and  the  aneurysm  dmeeted  out  or  plugged* 

Inguinal  and  iliac  aneurysms. — foufuintil  anwrytmx  are  those 
which  involve  the  termination  of  the  externa]  ili;»<-.  They  may  extra  id 
either  Upwtzde  along  the  course  of  the  external  iliac  into  the  alxlomeu, 
or  downwards  in  the  course  of  the  femoral  into  the  thigh.  lUac 
OmtUfytmt  are  those  involving  the  upper  part  of  the  external  iliac  or 
nun  iliac,  and  are  situated  in  the  iliac  fossa.  Inguinal  and  iliac 
aneurysms  may  have  to  be  diagnosed  from  enlarged  inguinal  glands 
over  the  artery,  tumours,  especially  pulsating  tumours  of  the  pelvic 

-.  and  abscesses.      From  abeooBfl  end   tumour  they  may  l>< 
tinguished  by  the  signs  already  several   times  alluded  to.     Their 
diagnoau  from  pulsating  tumours  of  bone  is  often  very  difficult,  md 
tcrnal  ilia..-  has  before  now  been  tied  by  the  most  able  surge  ms 
under  the  impression   that  Midi  |  burnetii  was  an  aneurysm.      The 
■   points  have  already  l>eeti  given  under  PvUcUib    7  V 
aid  D  iagmma  of  An  wry  urn  (pp.  362,  388). 

/  rxttwrnL  —  L  When  the  aneurysm  is  of  moderate  dimensions, 
tad  BLTofrei  only  a  small  portion  <>i  thr  external  iliac,  this  vessel 
should   Ijc  tied   by  the  transperitoneal  method,  or,  if  preferred,  an 
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attempt   may   first    he   made   to   compress    it.      2.    Where   then-    i 
apparently  m!    room   to  apply  a  ligature  to  the  external  iliac,  the 
common  iliac   may  he  tied  by  the  trans  per  itonral  method  or  the 
aneurysm    may    he    SXOlsedj    avoiding,    if    possible,    injury    to    the 
iliiir  vein. 

Femoral  aneurysms  are  situated  in  Scarpa's  triangle  or  Hunter's 

i  They  are  easv  of  diagnosis  except  where  the  skin  is  inflamed 
and  brawny,  when  they  may  be  mistaken  for  an  abscess.  When 
situated  in  Hunter's  canal,  the  femoral  should  be  com  pressed  or 
tied  in  Scarpa's  triangle.  When  situated  in  Scarpa's  triangle,  the 
external  iliac  or  common  femoral  may  be  treated  in  the  name 
way.  In  either  situation  the  aneurysm,  if  circumscribed,  may  be 
dissected  out. 

Popliteal  aneurysm  is  the  commonest  surgical  aneurysm.     The 

teney  of  aneurysm  in  this  situation  is  attributed  to — I,  the 
hi  filiation  of  tlie  popliteal  artery  into  the  anterior  sod  posterior 
tibial,  whereby  the  circulation  through  it  may  be  slightly  obstructed, 
or  in  embolus  be  readily  impacted  ;  2,  the  artery  being  unsupported 
by  muscles  .mil  in  contact  with  the  bone;  .1,  the  .strain  on  the  artery 
in  the  movements  of  the  knee  joint ;  4,  tike  compression  that  maybe 
l  <>n  r[K  end  or  tin-  artery  by  the  strong  fibrous  arch  of  origin 

of  the  solens  muscle.      A  popliteal  aneurysm  is  often  bilateral,  and  is 
nearly  ill  □  in  men.      Whilst,  syphilis  is  often  ,  yet 

thi*  aneurysm  may  appear  in  young  men  without  any  such  condi- 
tion being  present  A  popliteal  aneurysm  is  noi  usually  difficult  to 
diagnoee,  but  should  it  become  diffused,  suppurate,  or  break  into  the 
knee-joint,  it  maybe  mistaken  for  a  malignant  tumour  of  the  Urnes, 
an  abscess,  or  an  affection  of  the  joint  The  history  of  the  case,  the 
oOngJdsmtion  of  the  diagnostic  signs  of  aneurysm  already  given,  and 
lie/  introduction  of  an  exploring  needle  into  the  knee  when  blond  has 
effttDOd  into  the  joint,  will  usually  clear  up  any  doubt  as  to  the 
nature  of  the  affect  ion. 

/,,,/,,,„/_  -Li ule  wood  be  added  here  to  what  has  already  been 
said  on  tke  general  treatment  of  aneurysm,  as  such  especially  applies 
to  aneurysm  in  this  situation.  Flexion,  digital  and  instrument*] 
'•  cession,  ami  Ksmarcli's  bandage  are  no  longer  considered 
advisable  on  account  of  their  tendency  to  dilate  the  anastomotic 
circulation,  and  so  neutralise  the  effect  of  ligation,  should  this 
bftOQme  necessary,  by  carrying  too  much  blood  round  to  the  sac.  Must 
surgeons,  therefore,  at  once  tie  the  popliteal  in  the  tipper  part  of  its 
conrst ,  a  I be  femoral  artrry  in  Hunter's  canal  or  in  Scarpa's  triangle. 
The  operation  of  tying  should  be  done  at  ones  under  fcfae  following 
circumstances  s—  1.  When  the  aneurysm  is  rapidly  increasing  in 
or  threatening  to  burst  2,  When  tlir  aneurysm  is 
irt flamed  but  has  not  suppurated.  &  Under  some  circumstances 
when  it  has  burst  into  the  knee  joint.  i.  When  the  limb  is  <■  dnua- 
tous,  showing  that  the  vein  is  being  seriously  compressed,    5,   When 

do  2 
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the  patient  is  of  an  irritable  disposition,  addicted  to  alcohol,  and 
impatient  of  control.  Extirpation  of  the  sac,  or  at  least  ligature 
above  and  below  and  the  turning  out  of  the  clot,  may  be  undertaken 
— ln  Wben  the  aneurysm  baa  burst  or  become  diffused  ;  and  2. 
When  other  methods  have  failed  to  cure  it.  Amputation,  on  the 
other  hand,  isf  as  a  rule,  called  for — 1,  If  gangrene  has  set  in.  2*  If 
suppuration  attended  with  profuse  hemorrhage  has  occurred  ;  and 
3.   If  the  knee-joint  is  disorganised, 

LIGATURE    OF   ARTERIES. 

The  t  if/at  tire  of  orient*  requires  a  knowledge  of  their  relational 
anatomy  and  of  the  position  and  appearance- of  the  various  structures 
which  serve  as  guides  to  them.  Such  a  knowledge  can  only  be  gained 
in  the  dissecting-room,  and  by  the  frequent  practice  of  operations  on 
the  dead  body.  Here  only  the  chief  rules  that  should  guide  us  in 
applying  a  ligature,  and  a  short  account  of  the  methods  of  tyin^  the 
more  important  arteries,  can  be  given.  It  need  hardly  be  said  that 
the  sfr/'  Uit  precautions  should  be  taken  to  ensure  unafieptu*  n$*erationm 
since  upon  this,  perhaps,  more  than  upon  anything  eke  mentioned  in 
the  following  rules,  will  success  depend, 

Qmtrcd  vmUafir  Hgnture. —  L  The  incision  should  generally  be 
made  parallel  to  the  ootiieeof  the  artery  and  the  skin  divided  evenly 
to  promote  union  by  first  intention.  2,  Each  successive  cut  through 
the  underlying  tissues  should  he  made  the  same  length  as  tluit 
through  the  skin,  ,*md  bruising  of  the  parts  avoided  as  much  as 
possible.  3.  The  sheaths  of  muscles  and  tendons  should  not,  if 
possible,  be  opened.  4.  The  sheath  of  the  vessel  having  been 
exposed  and  the  artery  felt  pulsating  with  the  index  finder,  the 
sheath  should  be  pinched  up  with  forceps  and  opened  by  cm 
with  the  blade  of  the  knife  uu  the  flat  5,  The  sheath  h 
opened,  it  must  be  separated  from  the  artery  in  the  whole  of  its 
i  in  u inference,  either  by  careful  dissection  with  the  knife  turned 
with  its  edge  from  the  artery,  or  by  a  blunt  -ended,  unthreaded 
aneurysm  needle,  or  the  director  insinuated  by  a  gentle  to  and  fro 
movement  between  the  sheath  and  the  artery.  If  this  part  of  the 
operation  is  nol  done  wry  delicately,  too  much  of  the  sheath  in  the 
long  axis  of  fchfl  artery  will  be  separated,  and  there  will  l*e  danger  of 
secondary  hiemorrha^e  from  rutting  off  of  the  blood  supply  which  the 
!  receives  from  the  sheath,  or  the  accompanying  vein  may  he 
punctured.     6.    II  united  the  sheath,  one  side  of  it  should 

be  aeked  with  the  forceps  and  the  needle  passed,  unthreaded,  between 
it  and  the  artery,  and  the  point,  by  a  gentle  to  and  fro  movement, 
eUTied  round  the  vessel  without  injuring  or  including  any  <>f  the 
contiguous  structures.      It   should,  .save   in   exceptional  cases  which 

will  be  mentioned,  be  passed  from   the  sid i  which  the  main  vein 

lie*.     It  is  better  also  to  separate  veme  com ites,  although   if  small 
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these  may  without  detriment  be  included  in  tuejigature,  7.  When 
the  point  of  the  needle  projects  on  the  opposite  side,  it  should  be 
cleared  from  any  loose  cellular  tissue  of  the  sheath  it  may  have 
carried  before  it  by  scratching  with  anatomy  forceps  or  the  finger- 
nail, or  cutting  on  the  needle  with  the  edge  of  the  scalpel  directed 
from  the  artery,  8.  The  artery  should  be  gently  pressed  between 
the  curve  of  the  needle  and  the  linger  to  ascertain  that  no  other 
>u  ih  tare  is  included,  and  that  pressure  controls  the  pulsation  in  the 
aneurysm.  9.  The  needle  should  now  be  threaded  with  the  ligature, 
which  is  carried  round  the  artery  as  the  needle  is  withdrawn  ;  the 
ligature  should  then  he  tied  in  a  knot  and  its  ends  cut  off'  short. 
10.  Should  much  of  the  sheath  have  been  unavoidably  separated 
from  the  artery,  hvu  ligatures  had  better  be  passed,  and  the  artery 
divided  between  them.  W«  jpicstitm  if  this  will  not  always  be  found 
the  safer  method  for  moderate  sized  vessels  in  easily  accessible  situa- 
tion*. For  large  arteries  like  the  muominate,  carotid,  subclavian  or 
iliacs  division  is  dangerous,  and  a  ligature  in  continuity  should 
be  used,  1 1 ,  Some  form  of  aseptic  ligature  should  be  employed,  as 
silk,  chromicised  catgut,  ox-aorta,  or  kangaroo-tail  tendon,  but  the 
best  material  can  hardly  be  said  to  have  been  determined,  although 
generally  kangaroo- tail  tendon  is  found  to  answer  admirably.  12.  U 
the  vein  is  wounded,  a  ligature  or  pressure  may  be  applied  and  the 
artery  tied  a  little  higher  up.  13,  The  wound  should  be  accurately 
united,  draiued  if  deep,  and  dressed  antiseptieally.  14*  For  the 
form  of  ligature  knot,  see  p.  213. 
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The  innominate  artery. — Its  ligature  has  been  one  of  the  most 
difficult  and  dangerous  of  operations,  owing  to  the  great  liability  to 
secondary  hremorrhage,  but  .several  eases  have  been  recently  successful 
It  ii  indicated  for  aneurysm  or  punctured  wound  of  the  right  sub- 
clavian and  carotid  arteries  so  close  to  or  actually  involving  the 
bifurcation  of  the  innominate  that  it  is  impossible  to  place  a 
ligature  on  these  vessels  on  the  proximal  side  of  the  aneurysm  or 
wound.     One  of  three  methods  may  be  used  to  expose  ihc  artery, 

(J)  The  head  being  extended  as  much  as  possible  by  placing  a 
pillow  behind  the  shoulders,  a  median  incision  is  made  from  the 
cricoid  cartilage  down  wards  over  the  manubrium,  the  median  raphe 
of  the  sterno-h voids  divided  in  the  same  line,  and  then  the  sterno- 
1 1  v  i  lid  and  sternc-thyroid  muscles  retracted  on  each  side.  The  carotid 
-ought  for  just  in  front  of  the  right  side  of  the  trachea,  its 
sheath  opened  as  far  down  as  possible  on  the  inner  aide,  and  a 
Ligature  placed  round  tin-  earotid  and  tied  tightly.  By  following  down 
the  carotid  so  laid  bare  and  drawing  it  up  a  little  by  the  ligature, 
tli'1  to  nominate  is  exposed  below  its  bifurcation,  its  sheath  opened  on 
its  anterior  aspect,  a  ligature  passed  round  it  and  tied.     This  median 
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incision  is  serviceable  in  that  no  muscle  or  booe  is  divided  which 
niav  subsequently  ooze  and  till  the  wound  with  decomposable  bk«  Mi- 
clot,  nor  is  any  important  vessel  wounded,  only  inferior  thyroid  veins, 
also  the  artaria  thyroidea  ima  if  one  ia  prevent,  but  these  can  be 
easily  controlled.  The  early  exposure  of  the  carotid  forma  a  safe 
guide  to  the  innominate  whilM  the  internal  jugular  vein  and  the 
vagus,  sympathetic  and  phrenic  nerves  lie  well  outside.  The 
innominate  is  exposed  having  Lin.1  internal  jugular  and  subclavian 
v-  ins  united  iu  the  right  innominate  to  the  outer  side,  and  the  left 
innominate  vein  crossing  below  the  point  for  applying  the  ligature. 
The  innominate  artery  is  there  uncovered  by  pleura,  the  right  fold 
of  which  lies  to  the  right,  whilst  the  ope  nit  ion  wound  generally 
keeps  as  far  a*  pCMoUi  from  the  aneurysm.  Of  froto  any  plug  or 
finger  temporarily  controlling  hemorrhage,  lint  it  ia  impossible  to 
get  the  ligature  round  if  the  bifurcation  of  the  innominate  is  low. 

(2)  After  making  the  foregoing  skin  incision  the  manubrium  is 
cut  through  down  the  middle  line  to  the  gladiolus,  especial  care 
being  taken  not  to  injuie*the  left  innominate  vein  behind*  Then 
the  right  half  of  the  manubrium  is  raised  and  cut  away  by  dividing 
the  ster no  clavicular  articulation  and  the  first  rib  cartilage.  This 
will  serve  to  expOBS  the  innominate  artery,  with  the  left  innominate 
vein  crossing  it  to  join  the  right  just  to  its  outer  aide,  these  veins 
and  the  ri-lit  fold  of  the  pleura  expanding  wit  h  expiration  and  being 
sucked  in  with  inspiration,  whilst  the  phrenic,  the  vagus  and 
pathetic  in  front  and  ground  the  tirst  part  of  the  .subclavian,  afao 
the  right  internal  mammary  artery,  should  lie  well  to  the  outer  side. 
Thus  there  is  room  to  apply  the  "stay-knot  "of  liallance  and  Hdutunds 
(Fig,  85), 

(8)  By  an  angular  incision  down  the  neck  to  the  sternum  ami 
then  along  the  clavicle,  the  skin  is  divided,  and  then  the  attachments  «.f 
the  sternodiyoid,  ateruo-thy  mid,  and  Bterno-inastoid  muscles  to  a  gr< 
or  less  extent.  Such  an  incision  has  been  proved  to  have  many 
objections;  by  the  refraction  of  these  divided  muscles  a  cavity  has 
formed  into  which  blood  oozed,  decomposed,  and  led  to  secondary 
hemorrhage.  Further,  the  incision  comes  down  upon  the  anem 
which  may  block  the  way  to  rinding  the  innominate  behind  the  uteri  10- 
clavicular  joint,  until  the  carotid  is  Bought  for  and  followed  down  as 
in  the  median  incision.  Also  in  the  way  to  the  artery  are  the 
internal  jugular  and  subclavian  veins  joining  to  form  the  right 
innominate  to  say  nothing  of  smaller  veins  and  the  right  thoracic  duct; 
also  the  phrenic,  vagus  and  sympathetic  nerves  are  disturbed  in 
front  and  around  the  tirst  part  of  the  subclavian,  and  are  difficult  to 
make  out  if  the  artery  is  aneurysmal.  Doubtless  their  irrrit  • 
has  had  much  to  do  with  the  ibook  the  patients  received. 

It  is  necessary  iu  all  eases  to  tie  the  common  carotid,  otherwise 
such  is  the  rcgurgitani  flow  through  that  artery  oro  the  distal  side  of 
the  ligature  that  secondary  hemorrhage  is  most  likely.     The  branches 
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of  the  first  part  of  the  right  subclavian,  the  vertebral,  internal 
unary,  and  inferior  thyroid,  may  be  so  dilated  as  to  pivwm 
shrinkage  of  the  sac.  If  so,  either  at  the  name,  or  perhaps  more  safely 
at  a  subsequent  operation  they  must  be  ligatured.  All  bleeding  is 
arrested,  divided  muscles  sutured,  and  the  wound  closed  without 
drainage*  Blood  and  exudation  have  collected  in  i  cavity  to  which 
pressure  could  not  be  applied,  and  have  become  infected  tin 

irainage  tube,  followed  by  fatal  secondary  hmmorrha-c.  The 
col Literal  circulation  is  carried  on  through  the  upper  intereostals 
into  subclavian  and  axillary  brunches;  from  the  iliac  through  tlic 


Fio,  Ui\, — [nouriftfia  in  certain  operations  on   the  neck  and   fe&     a    Li^tiun*  of 
►oml  wrtary;  b.   E.xi*ns'jre  of  itiftii-orbitaJ   ntivtr ;  a   foeWfi  operation  for 
rtjuipvul  (if  tongue  ;  u.    Ligature  of  eominou  carotid  artery  ;   E.    Li  gut  u  re  of  sub- 
damn  artery  (Sid  part). 

deep  epigastric  into  the  internal  mammary ;  from  the  carotid  and 
sntadavmii  on  the  left  .side  through  the  inferior  thyroid  and  vertebral 
into  the  corresponding  arteries  of  the  right  side  ;  and  through  the 
circle  of  Willis. 

The  common  carotid  artery  may  be  comprised  for  n  short 
while  by  grasping  the  neck  with  the  angera  whilst  pressing  back  the 
artery  against  the  spine  with  the  thumbs,  one  over  the  other  ;  or  the 
; nter y  may  be  pinched  between  the  fingers  in  front  and  the  thumb 
be  h  in  d  the  *  t  e  rno-  mas  to  id, 

Ligation  may  be   required    for — 1.   Wound  of   the   common    or 

internal  carotid  artery,  e.g.%  a  punctured  wound  near  the  angle  of 

itw  or  tonsil  ;  2,  ulceration  into  the   common  carotid  artery,  ej/.f 

<ptic  inflammation,  or  into  the  internal  carotid  artery  outside  or 
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in  its  course  through  the  carotid  canal;  3,  aneurysm  of  the  common 
Carotid  in  its  upper  part,  at  its  bifurcation;  4,  orbital,  intracranial  and 
cirsoid  aneurysm ;  and  5,  aneurysm  at  the  root  of  the  neck  (distal 
ligature).  The  artery  may  bf  tied  cither  above  or  below  the  omo- 
hyoid. When  practical  tie  it  should  be  tied  above,  as  it  is  here  more 
superficial,  and  the  risk  of  suppuration  extending  beneath  the  deep 
fascia  into  the  chest  is  avoided.  The  hif/h  operation^  or  ligature 
abov*  tht  omo-hyoid, — Having  turned  the  head  to  the  opposite  side, 
make  an  incision  three  inches  in  length  with  its  centre  opposite 
the  cricoid  curtilage,  along  the  anterior  edge  of  the  sterno-ma* 
muscle,  t.e.,  in  a  line  drawn  from  the  sternoclavicular  articulation 
to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  (Fig.  161,  o),  Divide  the  akin,  superficial  fascia,  platysma 
and  deep  fascia.  Draw  the  anterior  edge  of  the  sterno-mostoid 
gently  outwards,  and  the  artery  will  be  felt  pulsating  in  the  angle 
formed  by  the  omo-hyoid  with  the  sterno-mostoid.  Open  the 
sheath  on  its  inner  side,  and  pass  the  aneurysm  needle  from  with- 
out inwards  to  avoid  injuring  the  vein  which  slightly  overlaps  the 
artery  on  its  outer  side,  and  keep  its  point  close  to  the  vessel  lest  the 
pueuniogastric  nerve  behind  be  included  in  the  ligature.  The  small 
deseendens  cervieis  nerve  runs  superficial  to  the  sheath,  and  if 
seen,  should  be  avoided*  The  superior  thyroid,  lingual  and  facial 
veins  cross  the  artery  to  open  into  the  internal  jugular  vein.  Should 
they  impede  the  operation,  divide  them  between  clamp  forceps,  Tfu 
fotrtt/itrtttttittt  fit-  litfttturt:  ftrf.tnr  the  * m* *-h i/oirf . — Make  an  incision  in  the 
same  line  as  for  the  high  operation,  but  lower  in  the  neuk  (Fig,  1G3,  ij. 
Draw  the  sterno-mastoid  outwards  and  the  steruo-hyoid  and  thyroid 
inwards  and  the  artery  will  be  felt  beating  in  the  angle  formed  by 
the  omo-hyoid  with  the  a  to  mo-thyroid.  Pass  the  needle  as  before 
from  without  inwards*,  taking  especial  care  not  to  injure  the  internal 
jugular  vein  which  on  the  left  side  slightly  overlaps  the  artery.  The 
head  should  be  kept  fixed  after  ligature  by  sand -bags  or  some 
form  of  splint. 

The  ch>  <  after  ligature  are— 1.  Secondary  haemorrhage 

from  I  septic  ligature,  2,  Paralysis,  (*i)  Immediate  hemipareais  of 
the  opposite  side,  from  temporary  amemia  in  the  area  of  the 
middle  cerebral  artery,  or  definite  hemiplegia  if  thrombosis  takes 
place,  (A)  Hemiplegia  on  the  ligatured  side  coming  on  after  a  few 
days  from  septic  cerebral  softening  consequent  upon  the  detachment 
of  a  septic  clot  from  the  proximal  side  of  the  ligature,  which  has  then 
been  earned  up  the  opposite  carotid,  3.  Septic  pneumonia  from 
suppuration  in  the  wound  or  in  the  aneurysmal  sac.  4.  Irrita- 
tion of  the  pueumogaatric  may  cause  a  momentary  arrest  of  the 
heart,  or  respiration,  and  division  the  paralysis  of  the  vocal  cord 
of  that  side,  but  is  not  a  cause  of  pneumonia  unless  the  wouud  is 
■bo  septic.  T»  A  lig&tttre  of  both  eavotida  simultaneously  has  caused 
fatal  coma — at  least  two  weeks  should  intervene  ;  and  a  similar  i 
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might  follow  the  ligature  of  one  artery,  if  the  opposite  artery  be 
n\ read y  occl  ud ed . 

The  collateral  circulation  ( I )  from  the  subclavian  artery  of  that  side 
through  the  inferior  thyroid  and  vertebral  or  through  the  cervical 
branches  into  the  prhicepscervieisof  the  occipital ;  (2)  from  the  opposite 
internal  carotid  through  the 
circle  of  Willis  into  the  inter- 
11  a  I  carotid  of  the  ligatured 
side, and  then  by  back  ion  to 
the  bifurcation  and  into  the 
externa]  carotid ;    (3)  from 
the  opposite  external  carotid 
through    its   branches    into 
the  corresponding  b ranches 
on  the  ligatured  aide   (Fig* 
162). 

The  internal  carotid 
artery  hardly  ever  requires 
bo  bti  ligatured.  A  ligature 
of  the  common  carotid,  with 
or  without  ligature  of  the 
external  carotid,  is  general ly 
to  be  preferred,  except  in 
excising  a  carotid  aneurysm 
developing  at  the  bifura 
tion.  A  punctured  wound 
is  practically  always  of  the 
external  carotid  artery  or 
one  of  its  bmiiL-htH  ;  I 
wound  of  the  internal  carotid 
being  mostly  fatal  at  once. 
The  ligature  of  the  internal 
carotid  in  excising  a  deep- 
seated  malignant  tumour  is 
rarely  successful,  not  only 
from  the  dangers  mentioned 
under  ligature  of  the  Com- 
mon carotid,  but  also  from 
the  difficulty  or  impossibility 
of  securing  the  distal  end. 
Hemorrhage,  from  septic 
sloughing  and  ulceration,  into  the  internal  carotid  is  so  imme- 
diately  dangerous  to  life  and  ^>  impossible  to  make  the  field  of  an 
operation,  that  ligature  of  the  common  carotid  at  some  distance  from 
the  septic  inflammation  offora  the  only  chance.  Hemorrhage  from 
the  ear  following  otitis  is  exceptiOQ&Uy  uncontrollable,  presumably 
due  to  ulceration  into  the  caroticotympanic  twig  given  off  near  the 


FlO.  WX— Diagram  to  ahow  the  collati-ml  cir- 
ca totti  on  after  ligature  of  common  carotid, 
ii  ■  l.wiHii  and  axillary  arteries  a.  Common 
carotid ;  n,  Internal  carotid  ;  o.  External 
OiToOd  ;  u.  Vertebral  j  e.  Circle  of  Willi*; 
w.  Basilar  ;  a.  Subclavian  ;  «♦  Thyroid  axis ; 
I.  Inferior  thy  mid  :  J.  Bopiftar  tliyruid  ; 
k,  Hrrij-ittt]  ;  l,  Frincepb  cervida  ;  x.  Deep 
serfiflil;  ir.  Transversal*!*  colli ;  u.  Supra- 
.mm  I 'ii  In  i  ■;  i'.  Posterior  scapular:  q.  DorsaJxa 
.1  ;  ft.  Infni-ftcapular  ;  ».  Subscapular  ; 
t.    Laq|    fchmeic  ;    ir,    Sbort    th-< 

v>    Superior  intercostal  ;    x.   Internal  maru~ 
inary;  t  and  z.    Aortic  intercortata. 
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bend  of  the  artery  in  the  canal.  Such  eases  have  been  successfully 
arrested  by  ligature  of  the  common  carotid.  If,  however,  the  ml]  of 
tbe  artery  itself  is  involved,  nothing  probably  will  avail.  For  intra- 
r  ran  nil  aneurysm  ligature  of  the  common  carotid  is  so  much  the 
taster, 

The  i utem a  1  carotid  lies  deeper,  at  first  a  little  outside  the  external 
id,  having  the  internal  jugular  vein  external,  and  liehind  and 
outside  the   vagus  and  sympathetic  nerves,  tbe   superior  laryngeal 
nrrve   passing  along  between  tbe  artery   and   the   vein. 

The  external  carotid  artery, — A  ligature  ia  required  for 
(l)a  punctured  wound  in  the  submaxillary  region  ;  {2)  lucmorrhago 
f] um  the  nose  and  throat;  (3}  for  a  cirsoid  aneurysm;  (4)  in  the 
course  of  removing  tumours  from  the  submaxillary  region  ;  (&)  for 
haemorrhage  from  the  middle  meningeal  which  eanuot  be  controlled 
inside  the  temporal  bone. 

(1)  A  punctured  wound  iu  the  submaxillary  region  from  which 
arterial  blood  is  flowing  will  almost  certainly  involve  tbe  external 
tid  artery  or  one  of  its  branches,  and  not  the  internal  or  common 
carotid.  Hence  it  is  a  mistake  in  such  a  case  to  ligature  the  common 
carotid.  N<»t  only  i*  hemorrhage  likely  to  continue,  owing  to  the 
uia.-.i ■  miosis  between  the  external  carotids  of  the  two  sides,  but 
also  a  regurgitant  bffimorrbage  from  the  circle  of  Willi>  will  take  place 
down  the  internal  carotid  and  so  into  the  external,  whilst  at  the  same 
time  flic  patient  may  suffer  from  the  cutting  ott'  the  blood  supply 
to  one  side  of  tbe  brain,  when  he  has  already  been  rendered  generally 
amende  by  the  primary  hemorrhage,  The  rule  should  be  to  on! 
and  explore  the  wound  for  the  bleeding  point,  and  to  apply  ligatures 
on  either  side  of  it,  whether  it  be  the  external  carotid  itself  or  one 
of  its  branches,  the  hemorrhage  being  controlled  meanwhile  by 
temporary  pressure  on  the  common  carotid,  or  by  passing  a  ligature 
round  the  artery  and  drawing  it  forwards  against  the  assistant's 
finger*  removing  the  loop  as  soon  as  the  bleeding  point  has  been 
secured,  (2)  For  hieinorrhage  from  the  nose  or  throat,  except  in 
the  ease  of  the  tongue,  there  is  so  free  a  communication  between  the 
two  sides  that  the  ligation  must  generally  be  done  at  the  same  time 
on  both  sides,  if  it  is  really  required,  (3)  The  foregoing  remarks 
apply  to  the  case  of  cirsoid  aneurysm.  Therefore,  as  regards  both 
(2)  and  (3),  surgeons  generally  rely  on  tying  the  individual  branches 
involved.  (4)  In  removing  tumours  from  the  submaxillary  region, 
the  external  carotid  if  involved  is  excised  or  only  its  branches  are  tied. 

The  external  carotid  artery  may  be  ligatured  anywhere  in  its 
course  between  the  hinder  and  upper  angle  of  the  thyroid  car- 
tilage and  a  point  midway  between  the  angle  of  the  jaw  and  the 
mastoid  process.  An  incision  is  made  in  this  line,  veins  joining  to 
form  the  external  jugular  are  clamped,  the  anterior  border  of  the 
sterno-ma^tuid  retracted,  the  stylohyoid  and  the  posterior  belly  of  the 
digastric  are  retracted,  whilst  facial  and  lingual  veins  going  to  the 
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internal  jugular  are  divided  between  clamps,  and  the  submaxillary 
gland  hooked  upwards.  The  artery  should  generally  be  tied  in  two 
places  and  divided  between  the  ligatures  to  prevent  the  regurgitant 
hiemorrhagc,  and  any  branch  arising  near  should  also  be  secured . 

Branches  of  the  external  carotid — The  superior  thyroid* 
— This  artery  requires  to  be  tied  ( I )  when  wounded,  as  in  "cut 
throat'';  (2)  to  check  enlargement  of  a  vascular  goitre,  or  in  the 
course  of  removing  one;  (3)  in  excision  of  the  larynx.  An  incision 
is  made  along  the  anterior  border  of  the  s tern o- mastoid,  which  is 
retracted,  and  the  artery  sought  for  near  its  origin,  just  behind  the 
great  eornu  of  the  hyoid  bone,  or  where  it  enters  the  upper  and  back 


8&-  baitiORI  in  cert-kin  opmnfckro  on  the  neck,  a.  Subhyoid  |ilMryngil"mv. 
k  Thynitomy,  *\  Lu  yiigotOttJ.  d.  Tracheotomy  above,  an<l  i  below,  tin? 
i^thmuH  of  thyroid.  /  Li^iinre  ol  tftbotoitt  (8fd  \^n  .  <j*  Ligature  oUingua I. 
K.  Ligature  of  temporal  ;  cxnoaure  of  nuriculo  temporal  nerve*  t,  Ligature  ot 
common  carotid. 


part  of  tbe  lateral  thyroid  lobe,     The  superior  laryngeal  nerve  runs 
above  and  to  its  inner  side* 

The  lingual  artery  may  be  compressed  when  bleeding  into  I  he 
mouth  by  passing  the  finger  down  to  the  epiglottis,  then  hooking 
it  outwards  under  the  angle  of  the  jaw.  It  may  require  ligature 
for  hemorrhage  in  cancer  of  tbe  tongue,  and  aa  a  preliminary  to 
excision  of  the  tongue.  Make  an  incision  along  the  greater  cornu 
of  the  hyoid  bone  (Fig.  163,  g) ;  divide  the  skin,  superficial  fascia 
and  platysma ;  hook  up  the  submaxillary  gland,  and  a  few  touches 
of  the  director  will  expose  the  triangle  bounded  below  by  the  anterior 
and  posterior  belly  of  the  digastrieus  and  above  by  tbe  hypoglossal 
nerve,  Scratch  cautiously  through  the  muscular  fibres  of  the  hyo- 
glossus,  which  forma  the  riuor  of  this  triangle,  taking  care  not  to 
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injure  the  lingual  vein  winch  is  superficial  to  the  muscle  ;  the  Sic 
artery  will  be  seen  or  felt  lying  upon  the  middle  constrictor  of  the 
pharvnx.     The  vessel,   however,  is  sometimes  abnormal,  and    con- 
leqil&nUy   may   QOt    be   found    in  the  usual    situation.      It  is   then 
sought  by  extending  the  incision  backwards  towards  its  origin* 

The  lingual  artery  may  also  be  tied  just  as  it  comes  off  from  the 
external  carotid,  as  it  lies  on  the  middle  constrictor  between  the 
greater  eornu  of  the  byoid  bone  and  the  posterior  belly  of  the 
digaAtricua,  The  operation  is  more  difficult,  but  the  supply  of  blood 
to  the  back  of  the  tongue  through  the  dorsal  is  lingua  branches  is 
also  cut  off.  The  vessel  is  exposed  through  an  incision  along  the 
anterior  edge  of  the  atemo-mastoid,  similar  to  that  for  ligature  ol 
the  externa]  carotid. 

The  facial  artery  is  readily  compressed  or  tied  at  the  anterior 
edge  of  the  raasseter,  where  it  can  be  felt  beating.  It  lie**  anterior 
to  its  vein.  It  has  frequently  to  be  tied  in  its  course  through  the 
neck  in  the  removal  of  glands  from  that  region.  When  the  sub- 
maxillary triangle  is  incised  and  the  gland  hooked  up,  the  tortuous 
artery  is  stretched  out,  extending  from  the  posterior  belly  of  the 
digastric  and  stylo-hyoid  muscles  across  to  the  gland  behind  the 
posterior  border  of  the  mylo-hyoid  and  above  the  hypoglossal  nerve. 

The  temporal  artery  may  require  ligature  for  cirsoid  aneurysm 
or  a  wound  of  the  vessel,  It  can  be  readily  secured  at  the  spot 
where  it  is  felt  beating  i\s  it  crosses  the  zygoma  just  in  front  of  the 
external  auditory  meatus  (Fig,  161,  a,  163,  h). 

The  occipital  artery  may  re.  pure  to  be  tied  (1)  for  a  wound; 
(2)  iu  removing  a  tumour,  especially  a  cirsoid  aneurysm.  It  is  to 
be  found  as  it  becomes  superficial  midway  between  the  occipital 
protutu  lino  riini  ili,  1 1  Histoid  process,  Beforethisit  runs  so  deeply 
thai  the  external  earotid  should  be  tied  before  and  beyond  its  origin. 

The  middle  meningeal  is  injured  in  the  foramen  spinoaum  or 
iu  the  temporal  groove  by  fracture,  also  in  the  course  of  removing 
the  QttMnan  ganglion.  If  it  cannot  be  controlled  locally  or  by 
plugging  the  canal,  the  external  earotid  should  be  ligatured  below 
iu  the  neck  and  the  tempor< 

The  subclavian  artery   may   be  eomprmtd  against    the   first 

v  the  two  thumbs,  oue  over  the  othert  in  the  subclavian  fossa 

immediately   ahoy*-  the   clavicle,   or   a   key  may  be  wrapped   round 

with  lint  and  used  for  the  purpose.      The  safest  plan  Is  to  make  an 

iueision  and  pass  a  loop  of  a  ligature  round  the  artery. 

The  artery  may  be  tUd  in  the  tkkd  pari  qfiu  eour$e  for —  I,  axillary 
aneurysm;  U,  aneurysm  at  the  root  of  the  neck  (distal  ligature); 
.1,  ruptured  axillary  artery  ;  it  secondary  hemorrhage  after  amputa- 
tion at  the  shoulder-joint  ;  and  :">,  as  a  preliminary  to  the  latter  opera- 
tion. The  head  having  been  drawn  well  backT  the  face  turned  to  the 
Opposite  -ude  and  the  shoulder  depressed,  draw  down  the  skin  over 
the  clavicle,  make  an   incision  along  the  middle  third  of   that    bone 
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through  the  integuments  and  platysnia,  ao  as  to  avoid  injuring  the 
external  jugular  vein,  and  let  the  tissue  slip  up  again  (Fig.  161,  a; 
1 63,  f).  Next  divide  the  deep  fascia  on  a  director,  and  the  posterior 
of  the  stemo-niastoid  will  be  exposed.  Hold  aside,  or  divide  if 
necessary  between  clamp  forceps,  the  external  jugular  or  any  other 
vein  that  may  be  in  the  way,  but  do  not  injure  the  supra-scapular 
artery,  as  this  is  one  of  the  chief  vessels  by  which  the  collateral 
circulation  will  subsequently  be  carried  on.  Search  with  the  huger 
and  director  for  the  scalene  tubercle  in  the  triangle  bounded  by  the 
onio-hyoid  above,  the  clavicle  below,,  and  the  scalenus  auticus  on  the 
inner  side  :  the  artery  will  be  felt  pulsating  behind  the  tubercle.  It 
has  the  vein  in  front  of  it,  but  on  a  lower  plane,  and  the  brachial 
plexus  above  it.  The  lowest  cord  of  the  brachial  plexus  may  indeed 
lie  in  front  or  behind  the  artery.  Pass  the  aneurysm  needle  from 
above  downwards  and  before  tying  the  artery  gently  raise  it,  see  that 
it  pulsates,  that  it  can  be  Hattened  by  finger  pressure,  and  that  this 
stops  the  pulse  at  the  wrist.  By  this  means  the  artery  is  distin- 
guished from  the  firm  cylindrical  nerve  cord.  The  artery  is  tied  in 
the  $eetmd  part  by  making  the  incision  further  inwards,  dividing  the 
outer  clavicular  attachment  of  the  sterno-mastoid,  drawing  the 
phrenic  nerve  inwards,  dividing  some  of  the  fibres  of  the  scalenus 
auticus,  and  separating  the  artery  with  great  care  from  the  dome  of 
the  pleura,  which  is  grooved  by  the  artery  and  is  blown  up  into  the 
wound  during  expiration.  Ligature  of  the  Jirzi  part  of  the  sub- 
clavian has  been  done  both  on  the  right  and  left  sides  recently  with 
success,  and  presents  similar  difficulties  to  that  of  the  innominate, 
<  hi  the  right  side  the  artery  may  be  reached  without  removing  bone, 
on  the  left  gkk  the  inner  part  of  the  clavicle  requires  to  be  removed. 
(Further  see  Ltgatvr*  f*f  th?  innominate  artery,  p.    M'.Yi, 

The  prmcipai  aeddmU  that  may  occur  during  ligature  of  the 
subclavian  in  the  third  part  of  its  course  are — 1,  injury  of  the  sub- 
clavian vein,  and  profuse  vemm>  i^morrhage  ;  *2,  wound  of  the  sac 
d  the  aneurysm  in  the  second  part  ;  3,  inclusion  of  a  cord  of  the 
liial  plexus  ;  4,  puncture  of  the  pleura  ;  and  5,  injury  of  the 
phrenic  nerve,  The  ohitf  daw/am  after  Ugatrnm  are  pleurisy,  secon- 
dary  haemorrhage,  and   suppuration  of  the  sac.     The  eoiiai 

lotion  (Figi  162)  after  ligature  of  the  third  portion  is 
carried  on  by-  -  L  tin'  Mipnvscapular  and  posterior  scapular  an 
anastomosing  with  the  infra-scapular,  subscapular,  and  dorsalis 
acapuhe  arteries  ;  2,  the  internal  mammary,  superior  intercostal  and 
aortic  intercostal  arteries  anastomosing  with  the  long  and  short 
thoracic  arteries. 

Branches  of  the  subclavian, — The  inferior  thyroid  artery  may 
be  ligatured  with  the  object  of  reducing  the  size  of  a  vascular 
brunch* >cek\  which  it  enters  at  the  lower  and  deeper  part,  where 
great  care  must  be  taken  to  avoid  the  recurrent  laryngeal  nerve, 
which,   running  beside  the  trachea,  may  pass  either  behind  or  in 
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front   of   the  artery   or   between    its    branches.       Deeper  down 
artery  may  be  tied,  by  the  same  incision  aa  for  the  vertebral,  whore 
it  crosses  the  line  of  that  artery  between  the  carotid  tubercle  ami  bba 
sternoclavicular  articulation ;  the   sympathetic  nerve  often  crosses 
in  front  of  it,  ami  the  fatigUl  colli  muscle  lies  behind. 

The  vertebral  turtery  luts  required  ligflr 
ture  for  a  wound  or  traumatic  aneurysm. 
It  is  exposed  by  an  incision  along  the 
posterior  border  of  the  sternomastoid, 
which  is  drawn  forwards  with  the  vessels, 
or  the  incision  is  made  at  the  anterior 
border  and  the  muscle  drawn  outwards 
with  the  great  vessels  in  their  common 
sheath.  The  artery  is  sought  for  in 
the  groove  between  the  scalenus  anticus 
externally  and  the  longus  colli  irn 
nally  under  the  prevertebral  fascia,  and 
is  tied  with  its  vein  before  it  enters  the 
sixth  transverse  process  or  between  this 
and  the  fifth  one. 

The  axillary  artery  requires  to  be 
ligatured  in  continuity  for  a  wound  or 
rupture  (p.  401),  In  the  third  part  mf 
its  con  rue  it  can  be  readily  secured  by 
raising  the  arm  and  making  an  incision 
through  the  skin  and  deep  fascia  along 
the  inner  border  of  the  coracobrachialis 
and  biceps.  In  the  first  part  of  its 
course  it  may  be  reached  by  an  incision 
parallel  to  and  just  below  the  clavicle, 
the  pectoral  muscles  being  retracted 
downwards  or  the  fibres  partly  split, 
or  if  the  wound  is  in  the  second  part, 
the  pectoral  must  he  cut  across.  Owing 
to  the  depth  of  the  first  and  second 
part,  ligature  of  the  third  part  of  the 
subclavian  is  to  be  preferred  for  axillary 
aneurysm.  The  collateral  circulation 
(Figs.  162  and  164)  after  ligature  of  the 
first  portion  of  the  axillary  is  carried 
on  by  the  same  vessels  as  after  liga- 
ture of  the  third  part  of  the  subclavian.  After  ligature  of  the 
third  part  of  the  axillary  it  is  carried  on  chiefly  by  the  anastomosis 
of  small  branches  of  the  subscapular  and  circumflex  above  with 
similar  branches  of  the  ROftoriot  profunda  below. 

The  brachial  artery  may  be  crmprrMtf  by  the  finders    whilst 
tbi  thumb  grasp*   the   outer   side   of    fcbe   arm*      It   may  require 


i "  i ■ .    164       Dill to  -li-«w  the 

<v>l  lateral  cirtHilntioh  after  llgl- 
i  -ii -  !Ury    ljni<tii;il 

jitul  null >tl  ami  ulnar  nrtarita. 
\.  lin^liml  ;  U-  Ku'tiril  ;  C. 
I  linr  ;  ]<.  Sii|M-riar  profunda  ; 
ii,  Inferior  profunda  ;  v.  Anas- 
tomotica  magna  ;  o.  IUdial 
rapt ;  u.  Intcroaaeous 
rccarrtMit  ;  i.  Anterior  and 
k>  interior  nlnnr  recurrent; 
J,  Axillary  ;  L.  Common  iu- 
leroaaoons  ;  M.  Pcpnteri 
okmvoUh  ;  x  Anlnior  litem* 
■eon*  |  «H»r  Anterior  and  pok- 
ier tor  oarjttl  \  r.  Deep  palnmr 
iirili  |    q      Sup-  rficiul   |>tilmur 

i  eirautte  ; 
"-lUcahiiUr. 
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/(>;>t?  tire  for — 1,  wound  61  the  artery;   2,  aneurysm  at  the  bend  of 
the  elbow  ;  5,  boiuh)  of  the  palmar  awh. 

7V*  Am  &  braduat  <trtrn/  m  tki  *trtit,  do  nut  let  the  back  of  the 
arm  to  rest  Unit  the  trieeps  (see  Pig.  165)  is  pushed  forwards,  and 
the  artery  then  displaced,  or  the  triceps  may  be  thus  mistaken  for  the 
biceps,  the  ulnar  nerve  for  the  median,  and  a  lanre  inferior  profundi* 
artery  for  a  small  brachial,     Make  an  incision  (Fig.  1(5 ti,  c)  along  the 


mc/i 


aMsp 


Ki-.  165* — Section  throng!,  the  ami  below  the  mul rile  to  Know  tlie  relation*  of  the 
lirnihutl  artery,  (Alter  Brume  and  Bum eh  anri  Kowalxig.)  Mnac)«»:Aa  biceps  ; 
l«mchmli»  antteUA  ;  r>,  external  head  of  triceps  ;  U*  long  head  of  triceps  ; 
miicr  head  v(  triceps.  Vessels  J  i,a.  brachial  urterj  with  vena  comes  ;  t*p*a*  in- 
frriur  prof*od*  artery  ;  s>p.a.  t«pft>k«  Mflfaftda  artery  ;  a.h.s.p.a.  articular 
hniui'li  of  the  superior  ..rofniula  artery  ;  p.tt  husilu-.  \Au  ;  r.r.  cephalic  rein* 
Nerve?!  :  iu,n,  mcnl  i  an  nerve  ;  t.c.n.  internal  cutaneous  nerve  ,  v,tt.  uliuir  nerve  \ 
hi  *'.x.   Tiiiivi-dln  i'u(;n.fi»iii4. nerve  ;  mts,*t.   tsttevlo-ipixal  nerve. 


inner  edge  of  the  biceps  in  a  line  drawn  from  the  anterior  bid  of 
the  axilla  to  the  middle   of    t lie    bend    of   the  etbojp   tiuougfa  the 

in  teguments  arid  deep  f.tseia,   avoiding  the    basilie   vein   which   lies 

the  course  of  the  artery  beneath  the  *kin.      The  median  n 
crosses  the  artery  along   the   middle  of    its    course   from  without 
hi  wan  K  rmd  during  life  may  receive  a  communicated  pulsation  until 
iffeWn    aeide.      The    artery    is    carefully   separated    from    tin:  f&m 
rcm.it.  Ittding  it. 

Pq   tie   tht   arfer?   nt    fhf    /«W   <>f  tlo    tfffott,    make  the  intision 
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obliquely  from  within  outwards  (Fig.  166,  d),  avoiding  the  basilic  vein, 
and' divide  the  semilunar  fast-in  o!  the  biceps;  the  artery  will  be 
found  between  thll  tendon  of  the  biceps  on  the  outer  side  ami  the 
median  nerve  on  the  inner  aide.  A  high  bifurcation  of  the  brachial 
may  be  met  with.  The  collateral  circulation  when  the  arte] 
tied  above  the  origin  of  the  superior  profunda  is  the  name  as  ai'rn 
ligature  of  the  third  part  of  the  axillary.  When  tied  below  the 
superior  profunda,  it  is  chiefly  carried  on  by  the  anastomosis  of  this 
vessel  with  the  radial  and  interosseous  recurrent,  and  the  auaatomotUMi 

magna  :  when  tied  below  the  inferior  pro 
funda,  by  the  additional  ftDMtornnsis  •  •»' 
tins  vessel  with  the  |>ostcrior  ulnar  recur- 
rent (see  Fig,  lfi4). 

The  superior  profunda  may  l>e  injured 
nii'l  a  traumatic  aneurysm  form  in  its 
rmirse  in  the  mu sen  Jo-spiral  groove,  or 
■A  it  runs  between  the  supinator  lougus 
and  the  braehhdis  anticua. 

The  radial  and  ulnar  arteries  may 
lie    tied    for — 1,   a  wound  »>r  traumatic 
am  nrvsiu  of  either  resael;  or,  2,  wound 
of  the  palmar  arch;  but  it  is  a  question 
whether  ligature  of  the  brachial  is  tmi 
preferable  in  the  latter  ease  at  some  dis- 
tance   from    the    septic    wound.      Both 
arteries  are  more  easily  tied  at  the  vrtV, 
where  they  are  superficial  (l«igt  238), and 
can  be  felt  pulsating    The  radial  lies  be- 
tween the  supinator  lougus  and  the  flexor 
carpi  radial  is  ;    the  uiimr   between    tin- 
innermost  tendon  of  the  flexor  sublimis 
digitorum  and  the  Sector  carpi  ulnuris,  by 
ortuoli  latter  toadon  it  is  slightly  overlapped.  An  incision  about  an  inefa 
through  tbe  integument!  and  deep  fascia  parallel  to  the  course 
of  either  vessel,  is  all  that  is  necessary  to  expose  them  (Fig-  168,  o,  &). 
lu  the  case  of  the  ulnar,  however,  the  Boxer  carpi  ulnaris  may  have 
l&      The  ;nn 'iiiA^in  needle  should   bo   passed  from  the 
ulnar  to  the  radial  si<le  to  avoid  the  nerve  whieh  lies  t-0  tin-  ulnar  *ide+ 
In  the  oafo  of  t he  radial,  the  needle  may   be   passed    either    way  as 
the  radial  nerve  at  the  wrist  is  not  in  contact  with  the  artery.     No 
harm  will  ensue  if  the  vena?  comites   are  tied  with  their  respective 
la,       The  rwKal  wrttty   in    (fie  upper  third  lies  deeply  between 
ipinator  loogOl  and    pronator   radii    teres.      Make  an    incision 
(F%.   166,  t)  tn  ;i  1 1 iit_-   drawn   hem   the    middle   Of   the    bend   of   tbfl 
elUtw  to  half  an  inch  internal   to  the  styloid  process  of  the  radius. 
Separate  the  muscles  and   the  artery  will  be  exposed.     The  radial 
in   this  situation  is  gome  distance  to  the  outer  side  of  the 


Fin.  H5d.— line*  of  inciiiori  for 
ligature  of  arterie*  »f  tin:- 
upper  extremity, 
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artery*  Ligature  of  the  *(h%ar  in  the  uj >per  third  is  more  difficult. 
H  it  lies  beneath  the  superficial  flexor  muscles.  Make  an  incision 
(Fig,  h"s<>,  f)  four  inches  long  in  a  line  drawn  from  the  front  of  the 
internal  condyle  to  the  radial  side  of  the  pisiform  bones,  Seek  the 
interval  between  the  flexor  carpi  ulnaris  and  the  flexor  sublimis 
run  i.  Separate  these  muscles*  and  the  ulnar  nerve  will  be 
si  mil  The  nerve  approaches  the  artery  to  the  inner  Bide  about  the 
j miction  of  the  upper  mid  middle  third  of  the  forearm.  Seek 
external  to  the  nerve,  and  tin-  artery  will  be  found  between  tin1 
flexor  subliruis  and  flexor  profundus  digitomm.  The  collateral 
cirmiatiwi  after  ligature  of  the  radial  and  ulnar  arteries  is  by  the 
Ulterior  and  posterior  interosseous  arteries  to  the  carpal  branches 
(see  Fig,  164), 

To  mmprew  the  radial  and  ulnar,  the  finders  graft p  the  hack  of  the 
forearm,  whilst  the  thumbs  press  on  the  line  of  the  arteries  just 
above  the  wrist. 

Palmtn  —The  termination   of  the  radial  artery  may  be 

tied  in  the  triangle  on  the  dorsal  aspect  formed  by  the  extensors  of 
1  humb  ;  superficial  to  the  triangle  is  a  branch  of  the  radial  vein 
and  of  the  radial  nerve.  Exceptionally  the  radial  artery  rani 
superficially  over  the  supinator  longus  and  extensores  ossis  metacarpi 
and  primi  ratemodii,  before  dipping  into  the  triangle.  The  line  of 
the  miperfk&d  po&mar  arch  is  marked  by  a  line  slightly  convex 
downward  a  drawn  from  the  pisiform  bone  towards  the  palmar  bonier 
of  the  fully  outstretched    thumb,    whilst    the.   de*  <  W*4   is 

about  a  quarter  to  half  an  inch  above  this.  From  the  superficial  arch 
are  given  off  the  digital  branches  which  divide  for  the  supply  of  the 
bout  half  an  inch  Above  Um  clefts.  From  the  deep  an  h  are 
-iv.  ii  off  the  interosseous  branches  which  run  deeply  between  the 
metacarpal  bones,  also  the  princeps  pollids  to  the  thumb  and  radialis 
indicis  to  the  radial  side  of  the  index  finger.  Such  directions 
shoo  III  serve  as  a  guide  when  a  ligature  is  required  for  haemorrhage 
from  wounds  of  the  palm,  which  should  be  sufficiently  enlarged  for 
the  puqsose.  It  is  much  more  efficient  and  does  much  less  barm 
than  attempts  to  control  by  pressure. 

The  abdominal  aorta  may  be  compreuexl  to  check  post- 
partum hemorrhage  or  during  amputation  of  the  hip,  The  Sim] 
plan  to  keep  up  pressure  for  anytime  is  to  press  with  the  closed  fist 
using  the  weight  of  the  body,  and  to  do  this  whilst  standing  on  a  stool 
and  keeping  the  elbow  fully  extended.  Lister's  tourniquet  is  also 
employed  391)  bj  Bral  compressing  the  artery  with 

Agger*  ju>t  below  sod  to  the  left  of  the  umbilicus  until  all  pulsation 
is  lost  in  the  groins,  then  applying  the  pad  to  replace  the  fingers 
and  holding  it  firmly  whilst  the  tourniquet  is  being  screwed  up, 
which  should  he  done  only  just  sufficiently  to  atop  pulsation  below, 
i  injury  ha  lone  to  the  pancreas,  solar  plexus,  intestines, 

or  sac  of  an  aneurysm  by  this  means. 

w.  2  k 
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The  abdominal  aorta  below  the  origin  of  the  renals  can  be 
ligatured  in  some  animals,  as  Sir  Astley  Cooper  showed  in  the  dog* 
III  rabbits  with  a  this  abdominal  wall,  rigidity  and  paresis  of  the 
hind  limbs  result.  Sir  Astley  Cooper  Applied  ;i  ligature  on  the 
abdominal  aorta  of  a  man  for  a  leaking  iliac  aneurysm  ;  Other*  have 
followed  htm.  N<>  paraplegia  ensues.  The  attempts  have  been  nearly 
successful.  The  anastomosis  is  through  the  internal  mammary,  the 
intercostal  and  lumbar  arteries  above,  into  the  deep  epigastric  and 
circumflex  Lli&Q  arteries  below. 

The  common  iliac  has  been  ligatured  many  times  successfully. 
It  may  be  done  for  aneurysm  involving  the  externa!  or  int 
ili&ce  and  for  1  Hemorrhage  into  a  pelvic  abscess,  A  median  incision 
is  made  in  the  hypogastrium,  the  pelvis  raised,  the  intestines  pushed 
aside,  the  ureter  as  it  crosses  the  lower  end  of  the  artery  behind  the 
peritoneum  ia  iii;i< I*-  «Mii  ;oid  avoided.  The  peritoneum  is  divided, 
the  artery  exposed,  and  the  needle  passed  away  from  the  correspond- 
ing vein,  i in  the  right  side  from  without  inwards,  on  the  left  from 
uithiu  outwards,  It  may  be  difficult  to  reach  the  artery  and  to  avoid 
the  vein  on  account  of  eedeniatnus  subperitoneal  fat.  The  anasto- 
motic circulation  DOOM  from  the  opposite  side,  also  from  the 
interne]  mammary,  in teroos tails,  and  luuibars,  into  the  deep  epigastric 
and  circumflex  iliac. 

Th©  internal  iliac  has  been  ligatured  as  a  preliminary  to  operating 
upon  a  tmwmfaar  tumour  or  aneurysm  of  the  buttock  and  to  removing 
the  uterus.  The  operation  is  the  same  as  for  the  common  iliac, 
the  bifurcation  of  which  is  made  out  mid  then  the  internal  iliac  is 
tied  just  below  and  on  the  inner  side  of  the  brim  of  the  pelvis, 

Tao  external  iliac  may  require  ligature  for  (1)  aneurysm  in  the 
groin,  (2)  wound  of  the  vessel,  (3)  secondary  haemorrhage  from  the 
femoral  A  line  drawn  from  half  an  inch  below  and  a  little  to  the 
left  of  the  umbilicus  to  the  middle  of  Pou part's  ligament  marks  its 
course.  For  aneurysm  the  tran<f>rrit**ntnf  ligature  a*  described  for 
the  common  iliac  is  preferred  by  some  as  less  likely  to  injure 
the  sac  uf  the  aneurysm  or  the  circumflex  iliac  anastomosis,  the 
artery  being  secured  just  below  its  origin.  The  median  incision 
ia  better  than  A  heme  thy 'b  in  the  line  of  the  vessel  as  keeping  clear 
of  the  an- .mi  \  mii  and  not  injuring  the  deep  epigastric  anastomosis. 

Th<  rittmeat  operation  was  always  used  when  the  opening 

o|  the  peritoneal  cavity  was  dreaded,  It  i*  the  better  operation 
wrh&D  t h  ere  is  roon i  for  the  1  i  ga  t  u  re  w  i  thou  t  approac  h  in  g  too  n  ear 
the  sac  of  the  aneurysm.  Make  a  curved  iliac  incision,  beginning 
a  little  external  to  the  centre  of  Poupart's  ligament  upwards  and 
outwards  for  about  three  inches  towards  the  anterior  superior 
iptne  of  the  ilium.  Divide  the  skin,  superficial  and  deep  fascia, 
and  the  aponeurosis  of  the  external  oblique  ;  cut  more  carefully 
through  the  internal  oblique  and  trausversalis  muscles,  and  the 
fascia  trausversalis   will   be  exposed.      Divide   this  on  a  director 
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taking  care  not  to  injure  the  peritoneum.      Separate  the  peritoneum 

gently  from  the  pao&fl  muscle,  and  let  an  assistant  press  it  carefully 

upwards    and     inwards.       The 

artery  will  now  bo  felt  beating 

at  the  inner  jmrt  <>f  the  wound 

along   the  inner   border   of    the 

psoas.   Pass  the  aneurysm  needle 

from  within  outwards  to  avoid  in- 

juring  the  vein  which  lies  to  the 

inner  side  of  the  artery.     The 

small  crural  branch  of  the  gemto- 

u  runt  I  nerve  lies  on  the  artery, 

and  the  circumflex  iliac  vein  and 

vas  deferens  cross  it  just  before 

it  passes  under  I  Vu  part's  liga- 

ment.  The  rhirf  OOctideWt*  that 
may  occur  during  ligature  are  : 
—  I,  Injury  of  the  peri  Mi  nun  J 
uud  of  the  vein  ;  3,  wound 
of  the  spermatic  cord  ;  4,  wound 
of  the  epigastric  artery  ;  n,  punc- 
ture of  the  circumflex  iliac  vein  ; 
and  6,  rupture  of  the  aneurysmal 
sac.  The  chief  domgor*  after 
ligature  are: — 1,  (Jaugrene  of 
the  limb;  2,  peritonitis;  3, 
secondary  haemorrhage.  Should 
gftOC  >  1 1  dary  h  aimer  rh  age  00  cur, 
carefully  applied  pressure  must 
be  tried.  If  this  fails,  nothing 
is  left  but  to  ligature  the  com- 
mon and  internal  iliac  by  the 
transperitoneal  method  ;  and  if 
the  hsemorrhage  continues  from 
the  distal  end,  the  common 
femoral  and  deep  epigastric  as 
well*  The  coilaU  ral  circulation 
(Fig.  167)  is  carried  on  chiefly 
be  uuatomoiifl  between  the 
interna]  mammary  ami  deep 
istric ;  the  ilio-linubar  and 
circumflex  ilijic ;  the  gluteal 
und  external  circumflex  ;  the 
obturator  nnd  internal  circum- 
flex ;  the  sciatic  nnd  the  superior  perforating  and  internal  circumflex. 
The  common  femoral  artery  may  be  tigatome&for  (1)  aneurysm 
in  Scupi  s  triangle,  (2)  wound,  or  (3)  secondary  hemorrhage.      It 

e  k  2 


1  ii,.  1  ri7,  - —  Diagram  of  the  collateral  circu* 
l.Liini]  ifter  ligature of  the  common  iliac, 
external  iti»]  internal  llia^,  femoral, 
j)0|>ttteal,     ami     arteries    of     the    leg. 


Common  iliac;  b*  External  iliac; 
c.  IiUvmul  iliiiii  ;  r>«  Wt  lmiiluir ; 
L  llin*lurubnr  ;  if.  Epigastric  ;  u.  Cir* 
onvflox  iii'i- ■:  ii.  Obturator;  i.  (fluted ; 
j.  Lateral  »aerftl  ;  k.  *Scmlie  ;  l.  fe- 
lt r  mil  cirrurullix  ;  si,  Profnmd*  :  s.  fe- 
temalcircunifU'X  :  0.  Fp moral ;  i\  Comes 
inrhiutici  ;  i*qq,  Perforating;  it.  Aim- 
tomoticft  inngna  ;  «s.  Superior  artlenlv  ; 
tt.  Inferior  Articular  ;  t\  Ti  1  > i a  1  recur- 
rent. ;  v.  PofkHtttJ ;  w.  Anterior  tibia) ; 
x.   Posterior  UUIa)  ;  T.    1'troueal. 
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The  chief  doHQGTM  after  ligature  are — 1,  gangrene;  2,  secondary 
bemorrhage  ;  $9  phlebitis  and  p\  lenna  from  pricking  the  vein.  The 
ooltaUral  m  (Fig*  1ST)  is  carried  mi  by  the  anastomosis  ol 

(^i)  tlie  perforating  branches  of  l ho  profunda  with  the  articular 
branches  of  the  popliteal  ;  ffi)  the  descending  branch  of  the  external 
ciivumnVv  with  tin*  external  articular  branches  of  the  popliteal  and 
tibial  recurrent  ;    and  (c)  the  artery  of  the  gi  &tie  nerve  with 

the  internal  articular  branches  of  the  popliteal. 

The  popliteal  artery  may  be  ligatured  in  its   upper  pari   for 
popliteal  aneurv-ui.      I'laee   the   limb  mi  its  outer  side  arid  make  an 

incision  about  four  inches  in  length  op  wards  from  half  an  inch  abore 
the  adductor  tubercle  parallel  to  and  just  behind  the  tendon  of  the 
adductor  magnu*.     Divide  the  deep  fascia,  avoid  tin  Eong  saphenous 

vein  in  j>  1  nerve,  retract  the  sartor  ins  backward*  and  adductor  maxims 
tendon  forwards.  Draw  the  senii-inetnbranosns  backwards  and  in- 
wards, and  feel  for  the  pulsation  of  the  vessel  at  the  inner  margin  of 
tin  semimembranosus.  Hook  the  nerve  outwards  or  inwards,  and 
Open  the  sheath  well  to  its  inner  aide  to  avoid  the  vein.  Here  the 
artery,  as  shown  by  museum  specimens,  is  generally  healthy  a  little 

ah  f%  6  tin*  aneurysm. 

The  popliteal  artery  may  also  require  to  be  Ligatured  behind  the 
knee  for  (I)  wound,  (2)  aueuryBm  treated  by  the  direct  method. 
The  patient  being  turned  over  and  the  leg  extended,  an  i  mi-ion  is 
made  a  little  external  to  the  middle  line  of  the  popliteal  space  to 
avoid   the  abort   or  extern*!  saphenous  vein.      Then   the  internal 
popliteal  nerve  is  met  with  rather  to  the  inner  side  of  the  middle 
line  and  is  retracted      The  popliteal  vein  is  next  sought  for  in  the 
fat,  with  cure  imt  to  wound  it.      It  Liei  behind  the  arterj  and 
closely  adherent  to  it-      Having  been  separated  from  the  artery  and 
drawn  aside,  the  artery  ih  found  on  the  bone.     The  collateral 
hit  ion  is  through  the  ana  stun  jo  tic  branch  of  the  superficial   fern 
the    ;irlMiil;ii    branches  of   the   popliteal   arising   above   the    ligature, 
ami  the  terminations  of  the  profunda  artery,  into  the  tibial  braj 
;_    167)* 

The  posterior  tibial  artery  (see  Fig,  170). — In  the  upper  third* 
Place  the  limb  on  its  outer  side,  ami  make  an  incision  four  LZK&efl 
long  parallel,  and  half  an  inch  posterior,  to  the  inner  border  of  the 
tibia  (Fig.  Iti'J,  r).  Dmde  only  the  skin  and  superficial  fascia  in 
the  thst  incision  to  avoid  injuring  the  long  saphenous  vein.  Then 
divide  the  deep  fascia  and  draw  the  gastrocnemius,  if  seen,  back- 
wards; cut  through  the  bftria]  origin  of  the  soleus,  and  the  inter* 
ular  fascia  will  be  exposed*  Divide  this  carefully,  and  the 
artery  will  la:  found  lying  on  the  tibialis  posticus  with  the  post*  rfor 
tibial  nerve  to  its  inner  side.  Ligature  of  the  posterior  tibia]  in  its 
upper  third  can  baldly  be  required,  except  mr  a  wound  which 
tihoiiM  then  he  enlarged  longitudinally  until  sutrieient  room  is 
obtained.      At  the  tinkle. — Make  a    curved    incision   over  the  m 
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a  finger's  breadth  behind  and  below  the  internal  malleolus.      Divide 
tin    superficial  ami  deep  EaAeia  and  the  internal  annular   ! 
and   the  artery   will   be    found    between    t lie    tendons  of   the    flexor 
lo&gtlB  dtgitorutn    ami    flexor    lotkgUS    halllicifi  with  the  nerve  to  its 
outer  aide*     For  Collateral  emulation^  sea  Fig*  16T. 

A   continuation   of  this   incision   will   expose   tin.    mfamal    &n& 
,  noJ  plant*  ?(?»* 


ijn 


S.S.71 


e.sA* 


Fio.  1  Dttgh  tin-  mi.  1-1  lc  of  the  Wg  to  nhow  the  relation  of  the  Tesuelt. 

ftfiei  &J  march  and  Ko  waling,)    /  Femur  ;  /.  tihin  ;  *  /«.  intemsMOiii 

•i  hi  If iisi-lrs  !  tit,  tiliisilis  anti-cm;  r./.</.  catenHor  lougup  ^ligitorum  ; 
p.l,  pi.rfmeuH  fongpa ;  t.jt.  tibialis  jii.^Hlmw  ;  s.  soleu*  ;  tjt  <j.  gastrocnemius, 
fLt    pfawt&rfc.      ?aflaji  nt'iiu]    tibu]   artery   with   fnv  ">!| 

^it/,".    poAterior   tibial   irtoty  ;  anon]  artery;   /.  *.  r,    *,«.*,    iiit<»rrinl   utnl 

external  wpJlMOlU  vi'in  Nemi;  <t.t.n.  anterior  tibial  nerve;  fK.fl*  peroneal 
none;  jhtn.  posterior  tibial  nerve;  /,*  rc.  long  saphenous  nerve;  Mil,  abort 
Af&eBWl  inne 


The  anterior  tibial  artery  (see  Fig*  170.) — A  line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  midway  between  the  two 
malleoli  indicates  the  course  of  the  vessel.  In  tin:  u/y^r  third  make 
an  incision  about  live  inches  Iftttg  in  the  line  of  the  artery  (Fig.  169,  i 
through  the  skin  and  superficial  fascia,  find  look  for  the  innermost 
white  line,  which  indicates  the  cellular  interval  betweeu  the  tibialis 
antieus  and  the  extensor  longus  digitortun.  Divide  the  deep  fascia 
over  this  line  on  a  director ;  hold  the  muscles  apart  by  retractors, 
and  thr  artery  will  be  found  on  the  interosseous  membrane  with  the 
nerve  to  its  outer  side.     In  tkf  mid  the  artery  lies  betweeu 
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the  tibialis  antieus  and  extensor  proprius  hallucis,  and  the  nerve 
lies  on  the  artery*  In  tin  lower  third  the  artery  lies  between  the 
extensor  proprius  hallucis  and  the  extensor  long ns  digitoruni  with 
the  nerve  on  its  outer  side.  An  incision  in  the  line  of  the  artery 
(Fig.  1 C9,  r/)and  the  separation  of  the  muscles  is  all  that  is  necessary 
to  expOfte   Uk-  ratad    ill    either  of   tho^e  situations,       l-'or    Callatrrtd 

dradatvm^  tee  Vvi,  I  67. 

The  dor salis  pedis  artery  may  require  ligature  for  a  wound 
on  the  dorsum  of  the  foot,  Walsham  has  twice  seen  it  tied  for 
aneurysm  of  the  vessel  itself.  Make  an  incision  in  a  line  drawn 
from  midway  between  the  two  malleoli  to  the  interval  between  the 
great  and  second  toes  ;  divide  the  skin  and  the  superficial  and  deep 
fascia :  the  artery  will  be  found  between  the  extensor  proprius 
hallucis  and  the  innermost  tendon  of  the  extensor  longus  digitorum. 
As  the  artery  sinks  into  the  sole  it  is  crossed  by  the  innermost 
tendon  of  the  extensor  brevis  digitoruni.  The  anterior  tibial  nerve 
is  on  the  outer  side. 
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Thrombosis,  or  dotting  of  the  blood  in  a  vein,  is  very  common 
mid  was  formerly  thought  to  be  always  the  result  of  inflammation 
i' vein-wall.  HeneeT  whenever  a  vein  became  thrombosed^  the 
condition  was  spoken  of  as  phlebitis.  It  is  now  known,  however, 
that  a  thrombus  may  form  in  a  vein  without  any  inflammation  oJ 
its  walls,  and  that  the  presence  of  a  thrombus  is  in  some  cases  the 
and  not  the  result  of  inflammation.  The  cans**  of  thromhoui 
may  be  considered  under  the  following  heads  : — 1.  Change*  in  ffa 
tmn-waU.  such  as  may  result  from  injury,  rupturing  the  im^ij^ctmt, 
inflammation,  and  d_epcnerat i  v e  ]> rocesst^  and  such  a*  often  oxistju 
the  in  tier  coat  in  varjx.  -.  Chmi*jr%  in  tht-  MwhJ%  such  at*  occur  in 
septicaemia  and  pyjemia  and  other  affections  in  which  there  is  a 
destruction  of  the  white  corpuscles,  and  the  consequent  setting  free 
of  the  fibrin  ferment  contained  in  them,  connected  with  the  fun  in 
tion  of  dot,  or  similar  to  arteriosclerosis*  3.  Th*  yrrsrwr  "fmtcrj*- 
"fytiitUms.  1.  The  Mart  fat  ton  jjjl  armi  o/  th*  hlui><i-stinlttt%  tfl  in) 
when  a  ligature  is  applied  to  1  rein  ;  (6)  when  a  vein  is  coinprf 
by  a  tight  bandage,  tumour,  or  contraction  of  a  cicatrix  ;  (c)  when 
the  blood  Hows  feebly  through  a  vein  owing  to  weak  action  of  the 
heart  induced  by  jigc,  fevers,  loss  of  blood,  or  a  varicose  condition  of 
the  V em .       T> .    The prr/viic**  of  a  fhrritfn  fjytii/  not  cui>ei*rti  hy  *n<it*fh*httm , 

as  a  piece  of  ligature,  an  embolus,  an  already  formed  thrombus,  or 
the  protrusion  Of  a  new  growth  into  the  lumen  of  a  vein. 

Method  qf  &$mmom  qf  ike  tArombu*. — When  once  formed  the 
thrombus  mnv  extend  either  with^ur__ugainst  the  blood  stream. 
Asa  rule,  however,  iPtakea  tin-  former  direction,  extending  from 
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mailer  to  the  larger  vein*,  and  in  this  way  may  at  times  reach 
the  heart. 

AppeaN&om  of  a  recent  tkromhm, — When  the  blood  is  at  rest  at 
t.hp  limp  of  coagulation*  as  when  a  vein  is  liiialiirexh  t he  thrombus 
trjll  )>p  fpfl  Hnviiurimiit  as  both  the  coloured  and  colourless  corpuscles 
equally  become  entangled  in  the  fibrin.  It  will  fill  the  whole  lumen 
of  the  vein,  and  at  first  will  be  soft  and  gelatinous,  and  but  loosely 
attached  to  the  vein-wall.  When,  on  the  other  band,  the  clot  is 
formed  gradually  whilst  the  blood  is  in  motion. as  when  thfi  f^nf  lii 
deposited  ou  an  unhealthy  vein-wall,  fo  is  laminatedt_  and  firmly 
adherent  to  the  wall,  ai >d  will  be  either  pale  or  tiinred  wf1"-^  ri-r^1 
nrr-nrdintr  t.n  fhp  rate  at  which  it  is  formed.  A  post-mortem  clot 
may  be  distinguished  from  the  above  in  that  it  does  not  adhere 
to  the  wall  of  the  vesself  nor  as  a  rule  entirely  till  its  lumen.  It  is 
never  laminated,  although  it  may  consist  of  two  layers,  one  pale  and 
one  red. 

Gkgmgti  in  the  thrombus. — L  The  clot  may  become  converted, 
together  with  that  portion  of  the  Yein  in  which  it  is  contained,  into 
a  fibrous  cord.  Thus  it  first  loses  its  red  colour  from  tin.  disappear- 
ance of  the  red  corpuscles,  then  becomes  firmer,  more  adherent  to 
the  wall  of  the  vein,  nmd  finally  indistinguishable  from  it.  The 
minute  changes  which  occur  in  this  process  are  similar  to  those 
already  described  in  the  healing  of  an  artery  after  injury  (p,  210). 
2.  The  clot  may  undergo  calcification  and  become  converted  into  ,j 
so-called  vein-stone  or  phhht^ith^  which  may  either  be  found  free,  or 
attached  to  the-  walls  by  a  pedicle.  3*  The  clot  may  soften  and 
disintegrate,  forming  a  puUaceous  reddish  material  or  a  yellowish- 
red  purifonn  fluid,  the  latter  jrhauge  being  probably  due  to  the 
actum  of  septic  miero-or gams-ma.  I.  The  clot  may  shrink  to  one 
side  of  the  vein,  or  become  tunnelled  by  the  blood,  or  it  may  be 
slowly  carried  away  by  the  circulation  without  causing  any  mis- 
chief. The  tunnelling  or  canalisation  of  the  clot  is  brought  about 
by  the  gradual  enlargement  of  the  small  vessels  which  uormidly 
permeate  the  clot  during  ittLCon version  into  a  fibrous  cord. 

The  r  frets  of  throw  hosix  are — I.  Swell  in*!  <ut<f  'iJe/nn  of  the  parts 
from  which  tl,  vein  returned  tlW  venous  blood.      This  may 

completely  or  partially  disappear.  Or  it  may  remain  permanent  con- 
bLituitng  the  condition  known  as  solid  OMbmo,  according  to  whether 
the  lumen  of  the  vein  is  or  is  not  restored  OK  the  collateral  clianm its 
Mifticient  for  the  requirements  of  the  circulation.  A  good 
pie  oj  oedema  from  thromboaU  La  furuiehed  by  the  so-called 

wjti  t  c  le  ii .  ory  th  jt<  tm  **>ttt  *tfttg  JtJttt*y  so  common    after  ,  parti  iritioii_aji 
the  result  of  the  extension  SI  the  clot  from  the  uterine  veins  through 

[Uacfl  bo  tbe  femoral,     J.  ffogafwy  occasionally  octmn  after 
the   plugging  of  a  large   vein   w*m7retbe  collateral    circulation   is 
insumcient  to   relieve   the   engorgement  of  the  part-,   and    ie    ED 
« rily  of   the   moist   variety.      3.   PhlthUi^  Or  inflammation  of  the 
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vein -walls,  niay  ensue,  and  will  take  a  situ  pie  or  a  spreading  anil 
suppurative  form,  According  ai  the  thrombus  is  of  a  simple  or  of  a 
septic  or  infective  nutare.  4.  i^W^Wj  owing  to  a  portion  of  :• 
thrombus  being  swept  away  by  the  blood  stream  and  beooJ 
lodged  in  a  distant  vessel.  The  way  in  which  this  detachment  may 
take  place  is  shown  in  Rg,  IS,  p.  55.  If  the  thrombus  is  of  a 
simple  character,  no  harm  may  ensue  ;  but  if  septic  the  embolus 
will  also  be  infective,  and  set  up  a  like  inflammation  in  the  part 
where  it  becomes  arrested.     {See  EmMitm,  Pyaemia*) 

Sitfm.  —  When  the  deep  veins  are  plugged,  the  only  evidence  of 
tlui  thrombosis  will  be  signs  of  obstruction  to  the  circulation 
iu_the  veins  beluwt  such   AS  flpderaa  or  dilnUtioji  of  the  superficial 

i  with_deei.)-seiited  pain.  When,  however,  a  superficial  vein, 
one  of  the  saphrnns,  is  effected,  there  will  he  a  hard  cj^nbljiL 
swelling  in  the  situation  of  the  vein,  and  tenderness  on  pressure 
and  a  feeling  of  stiffness  on  movement  or  marked  pnin.  Should 
inflammation  of  the  vein  follow  from  the  presence  of  the  thrombus 
their  will  be  in  addition  some  heat  nod  redness  of  the  skin.  (See 
PhUhitU.) 

JWatmtnzi. — Absolute  rest  in  the  recumbent  position  is  essential, 
■  portion  of  the  clot  should  become  detached  and  lodged  in  an 
important  organ,  as  the  brain,  or  plug  the  pulmonary  artery,  and 
sudden  death  ensue.  Where  there  is  mnch_tedema.  the  part_ 
xhoii|i]  at  first  he  elevated,  ami  subsequently,  after  the  danger  of 
detachment  of  the  clot  has  passed,  evenly  and  firmly  bandaged. 

Phlebitis,  or  inflammation  nf  veins,  may  be  divided  into  the 
simple,  and  the  septic,  infective  or  spreading. 

Simile  rtiLEtuns,  formerly  known  as  adhesive  phlebitis  is  a 
simple  local  inflammation  of  the  vein- wall,  and  may  terminate  in 
resolution  or  obliteration  of  the  lumen  of  the  vein,  or  increased 
fibrous  thickening  df  the  trail  with  irregular  dilatation  and  increase 
in  length,  so  that  the  vein  becomes  tortuous.  Causes. — 1.  Injury 
of  the  vein- walls,  2.  Simple  inflammation  of  the  surrounding 
tissues.  3.  The  formation  of  a  turn- infective  thrombus  in  a  vein, 
I.   Ooai  Off  the  gouty  diathesis.      5,   As  a  sequel  of  typhoid  fever. 

Pa&ofogy. — The  walk  of  the  vein  become  infiltrated  with  leuco- 
cytes and  swollen,  whilst  a  thrombus,  should  such  not  already  be 
present  as  the  cause  of  the  inflammation,  will  form  in  the  interior 
ol'  tin*  v.'ui.  Changes  similar  to  those  already  described  under 
ffrrtw/rrftagt  may  then  occur  in  the  clot.  Thus  the  vein  may  become 
obliterated  by  a  fibrous  cord,  or  the  thrombus  may  lie  absorbed  and 
the  calibre  of  the  vein  restored.  Or  pyogenic  organisms  may 
gain  admission  and  &Mppuration  may  take  place.  The  suppuration, 
however,  does  not  spread  unless  the  thrombus,  the  barrier  to  the 
Ofgmiamg)  is  disturbed  on  the  evacuation  of  the  pus, 

*ptom**> — There  is  the  same  cord  like  swelling  in  the  aftbcted 
part  of  the  vein  as   in  simple   thrombosis   also   the  skin,   at 
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when  a  superficial  vein  is  involved,  is  dusky  red  and  u-deinatou-, 
and  pain  is  severe  on  pressure  and  on  movement,  When  a  vein 
of  large  size  is  affected,  there  will  be  in  addition  signs  of  obstruction 
t(»  the  venous  circulation.  The  gouty  form  is  either  associated 
with  ordinary  gouty  inflammation  in  the  foot  or  joints,  or  o< 
with  little  or  no  evident  provocation  in  persons  of  marked  gouty 
constitution  or  with  a  gouty  inheritance.  It  is  more  especially 
characterised  by  its  symmetry,  apparent  metastasis,  and  frequent 
recurrences. 

The  treat  me  at  b  similar  to  that  of  thrombosis.  Where  there  is 
much  pain,  a  mixture  of  glycerine  and  belladonna  may  be  smeared 
over  the  vein,  or  lead  and  opium  lotion,  or  hot  boric  fomentations 
may  be  applied.  Should  an  abscess  form,  it  must  be  opened 
with  antiseptic  precautions,  care  being  taken  not  to  disturb  th< 
ftfot&i  Saline  purgatives  should  be  given,  with  potash,  lithia, 
piperazine,  and  colehieuni  in  the  gouty,  aud  the  patient  placed  on 
low  diet 

Sei-tic,  infective,  nu  suppurative  cini:nni>,  is  i  spreading, 
infective  inflammation  of  the  vein -walls  and  tissues  around, 
('ftuscg, — It  is  due  to  an  infective  inflammation  spreading  to  the 
vein- walls,  or  to  the  softening  of  an  infective  thrombus.  Thus 
it  is  frequently  nut  witli  in  eomicctinn  with  compound   fractures,  ill- 

eouoitiottdd  stamp*  tateomyeliti^  diffuse  cellulitis  malignant 

pustule,  facial  carbuncle,  etc.      It    ttmy  also  follow  the  Opening  of 
kbeoeoe,  the  result  of  simple  phlebitis,  if  the  clots  are  disti 
septic    prooeaaea   an-   allowed    to  take   place   in  the   wound. 
P'tthnl'v/r/. — The  coats  of  the  inflamed  vein  become  \x>*\t  swulli.-m 
and  in  places  snft   and  diffluent,  and  the  thrombus  rattened  into 
a  purulent  fluid,  whilst  micrococci  are  Pound  bot£  in  it  and  in  the 
trails-     These  changes  gradually  extend  up  the  Yein  and  should 
portions  of  the  infective  thrombus   be   carried  away   by   the  blood 
stream,    metastatic  abscesses    in    distant  parts   and    general    blood 
usoning  Hill  result  (pyemia),     Symptom*. — When  ;<  superficial  rate 
iiftccted  there  |i  at  first  I  QOfd  like  swelling  as  in  simple  phlebitis, 
ut  the   redness  and   ffidema  of  the  skin  and   subcutaneous   tissue 
"••remarked,  followed  by  fluctuation  in  one  or  more   situations 
in  the  course  of  the  vein,  and  frequent ly  bg  general  blood-poisoning. 
When  the  deep  veins  arc  involved,  the  disease  may  not  be  suspected 
until  signs  of  pyicmia  set   in,   and   the  condition  of   the   veins  can 
then  only  with  certainty  be  ascertained  im  a   post-mortem   examina- 
tion   being    made.      The    treatment    follows    upon    the  dia<rnosis  of 
hn   septic  condition   from    which   the  suppurative    phlebitis  starts. 
a)  TbOfOUgh   search    for,  and   removal    if   possible  of   the  primary 
use,   ifa  abscess  and  necrosis  of   bones ;   (&)   the   cutting  down 
Bpos    fche    septic    thrombus    and    washing    it    out    from    the    vein, 
placing  a  ligature,  when  necessary,  above  and  below.     If  this  treat- 
Mi  -ut  is  not  carried  out  early   the  limb  may  have  to  be  amputated 
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ive   life.      When    the    vein    is   superficial,   the  Inflamed    \>< 
may  i  ett  out  after  a  ligature  big  been  applied  above  and 

below. 

Varicose   veins. — A   vein   is  mid   to   be   varicose  when  it  m 
permanently  and   unequally  dilated  and  its  coat*   have  under 
certain   degenerative  changes.     A  varicose  condition  is  most  com- 
mon in  the  veins  of  the  lower  extremities,  and  in  the  veins  of  the 
rectum  and  testicle  (see  Ptiet  amid  Fancaotlty 

The  0tiCtt#&  may  he  considered  under  the  heads  of  ii 
intravenous  pressure,  and  changes  in  the  vein- walls.  A.  Inrretwed 
iftfratWUttU  /"  Miff*  may  be  due  to — 1.  Organic  aflfectionf  of  the 
heart  whereby  the  return  of  venous  blood  is  impeded.  2.  Obstruc- 
tion to  the  circulation  in  the  portal  system,  a  cause  chiefly  affecting 
the  hemorrhoidal  veins  (see  Pilfs)^  in  the  inferior  vena  cava  or  iliaes 
after  thrombosis.  3.  Pressure  upon  the  veins,  such  as  may  he 
exerted  (a)  by  the  gravid  uterus  or  a  tumour  of  the  uterus  or  of  the 
ovaries  od  the  iliac  veins;  (b)  by  an  aneurysm  of  the  abdominal 
KirtaGB  the  inferior  vena  cava;  (c)  by  fa.eal  accumulation  on  the 
1  Hemorrhoidal  veins  ;  (d)  by  a  tumour  in  the  groin  on  the  femora] 
rein  ;     (?)    by    an    ill-fitting    truss    on    the    spermatic    veins    (see 

i;  or  {/)  by  a  tight  garter  od  the  saphenous  veins,    1. 
staiidiug,    which    has    a    tendency   to    cause    the    accumulation    of 
hliKwi   iii   the  veins   of  the   lower  extremity*      5.   Severe    muscular 
exertion,    whereby   m\    increased  amount  of   blood   is    driven  by    the 
contraction  of  the  muscles  from  the  deep  into  the  superficial   vein-*. 
Some  authors  maintain  that  the  pressure  of  the  blood  first  prod 
a  dilatation  of  the  superficial  veins  where  the  intermuscular  veins 
empty  into  them  ;  that  this  dilatation  being  frequently  repeated 
beoomee  permanent  j  that  the  valves  in  consequence- are  unable  to 
close  and  probed  the  veins,  and   being  thrown  out  of  use  gradually 
undergo  atrophy,  whilst  the  weight  of  the  column  of  blood,  from  tin 
inefficiency  of  the  valve**  becomes  further  increased,  and  the 
still    further   dilated.      II.   Gk&n$u   n*   the   ifeffirwalk,— These   may 
consist  1 1 )  in  an   hereditary  weakness  and  want  of  muscular  tone, 
whereby  the  vein*  readily  dilate  and  undergo  inflammatory  softening 
of   the  Walla      (2)  ft    proliferation   of   the  cells  composing  the   vein- 
wall,  by   which   it   is   irregularly  increased  in  length  and   in  lumen 
OttUrrmce. — Varicose    veins    are    more    eoiutuoii    in     men    than    in 

women,  owing  to  their  more    frequent    exposure  to   the   exciting 
cm  nam      Women,   however,  are  peculiarly  liable  to   them   during 

pregnancy. 

Pathology* — A  varicose  vein  is  lengthened,  dilated,  and  frequently 
Pig,   IT!),  the  dilatation  being  especially  marked  when   r|u 
intermuscular  veins  Mpeii  into  the  superficial,  and  at  the  situation  of 
lie    valves.      The  middle,  and    to  a  less    extent    the   outer  coat,  are 
often  greatly  thickened  by  the   U  n  of  fibrous  tissue,  but   the 

line  r  eoat  shows  tittle  change.      In  the  dilated  portions  imiuedi 
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the  valves  the  coats,  on  the  other  hand,  may  he  found  gratify 
ed,  so  that  the  vein   may  give  way  at  these  sin  The 

v;lIv»  themselves,  from  the  dilatation  of  the  veins*  cease  to  be  of 
service,  and  become  atrophied,  being  frequently  reduced  too  nun' 
ridges  or  fibrous  cords.  Tims  the 
intra  venous  pressure  In  the  segment 
below  is  increased  as  the  column  of 
blood  in  the  upper  part  of  the  vein 
is  no  longer  supported  by  the  valves* 
The  deep  veins  are  generally  involved 
in  tin*  vaxfoo&e  condition,  and  the 
smaller  radicals  returning  the  blood 
to  the  v  rotn  from  the  skin 

often  aha  re  in  tbe  dilatation*  The 
skin,  in  ooaseque&ce  of  the  obst.ruc- 
tion  to  the  venous  return,  beoOSttftl 
congested  and  efuonicsUj  inflamed 
/com  eczema)  and  frequently  gives 
way,  producmg  an  ulcer  (varicose 
ulcer);  whilst  at  times  the  pres>.un- 
of  the  vein  causes  thinning  of  the 
skin,  and  this,  with  the  wall  of  the 
vein,  may  yield,  and  hemorrhage 
result.     When  the  valves  have  been 

estroyed,  the  hemorrhage  may  he 

ery  severe,  and  even  terminate  in 

eath  if  the  limb  is  allowed  to  hang 
down,   or  a  partly  tight   band   con- 
st ruts  the  limb  above,  as  the  blood 
uietimes  0awa  bark  wan  la  from  the 

cart   through  the    proximal  end  as 

ell  as  from  the  distal  end  off  the 
vein.  Thrombosis  at  some  part  of 
the  vein  is  of  frequent  occurrence. 

The  symptom*  usually  complained 
of  are  fatigue  and  4  fulness 

of  the  limb  after  exercise  or  long 
slnndiug,  and  perhaps  cramp,  coll 
uess  of  tbe  feet,  swelling  and  redema 
of  the  ankle,  and  numbness  of  the 
uietimes  there  is  deep  seated 
paim     The  tortuous   vein  or  veins 

chorariei -Mir  sign  which  cannot  be  mistaken  (Fig.  171).  When  the 
smaller  radicals  are  affected  bluish  clusters  of  minute  veins  are  visible 
here  and  there,  especially  about  the  ankle  and  knee.  Pulmonary 
embolism  may  occur. 

The  treatment  may  he  palliative  or  radical.      Palliatirf  t  fat  me  it  t 


\*w.  171, — VtrittM  saphenous*  vain, 
Tbe  upper  ilark  lints  marks  the 
incifcion  just  beli*w  tbe  wphciHiu* 
opening,  tbe  lower  one  permits  of 
ezotuoa  of  the  iuteiuiil  Niphcnoug, 
also  of  the  external  insur  iin  Lftrmi- 
nation,  and  of  any  cuiumijiucAtfona, 

faeaafariag   up  the  le#  is 
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consists  locally  in  supporting  the  dilated  vein  by  an  elastic 
or  by  a  Martin's  or  an  ordinary  bandage,  and  reducing  the  hoi 
Standing  where  possible.  The  bowels  at  the  s?one  time  should  he 
regulated,  jo  id  the  general  health  improved  by  tunics,  iron,  etc, 
BadUal  treatment  should  be  undertaken  tinder  the  following  circum- 
stances:— t,  when  a  vein  appears  likely  to  hurst  ;  2,  when  there  is 
a  knotted  mass  of   large  veins  in   OBw  re  situations  giving  rise 

to  much  pain  and    inconvenience;  3,  when   an   intractable   ulcer 
present  :  and  t,  when  the   v  mi  rosily  is  chiefly  confined   to  a  singl 
vein.      Many  methods  of  operating  have  been  proposed,  some  highly 
dangerous.      With    modern  antiseptic   precautions,  the  excision  of  a 

portion    oi    the   vein    after  a    ligature  has  1 n    applied  al>nve  and 

below  ia  the  best  and  most  certain  method  of  radical  eun 
small  incision  is  made  over  the  vein,  the  vein  neatly  dissected  out 
for  an  inch  or  two,  a  ligature  applied  as  high  up  and  a  second 
low  down  as  possible  within  this  limit,  the  vein  between  the 
ligatures  excised,  and  the  little  wound  carefully  united  by  sutures. 
Several  similar  incisions  may  be  made  along  the  course  of  the  TttflOOM 
rein.  Of  late  years  excision  of  an  inch  or  so  of  the  sapheuou> 
just  below  its  entrance  into  the  femoral  has  been  much  practised, 
but  it  is  not  quite  devoid  of  danger,  since  alarming  symptoms  from 
blight  pulmonary  embolism  have  occurred.  This  method  is  sue* 
cessful  very  often  in  curing  the  varicose  veins  in  the  leg  withotll 
further  measures.  Some  require  removal  at  the  same  time,  especially 
from  the  leg,  where  there  is  a  large  communication  with  the 
external  saphenous.  When  a  mass  of  tortuous  veins  is  the  source 
of  trouble,  it  should  be  dissected  out,  ligatures  having  be  in 
pff6?ioualj  applied  to  the  larger  veins  leading  to  and  from  the 
When  the  trouble  chiefly  consists  in  a  diffuse  dilatation  of  venul 
in  the  skin,  an  incision  should  be  made  transversely  through  them 
down  to  the  deep  fascia,  clamping  aud  tying  the  cut  veins  on  either 
Bide,  then  suturing,  After  the  operation  the  patient  should  he  kept 
at  rest  in  the  recumbent  position,  to  prevent  a  portion  of  the 
thrombus  becoming  detached  and  the  consequent  danger  of  einl»ohsm 
in  vital  organs :  whilst  the  strictest  precautious  should  be  takeu  to 
keep  the  wound  aseptic,  lest  suppurative  phlebitis  80*06. 

Ligature  of  special  veins. — Axillary  vrin* — This  vein 
exposed  throughout  its  length  in  the  removal  of  malignant  di 
of  the  breast  including  the  axillary  glands.  Us  complete  occl 
must  be  avoided  whenever  possible  on  account  of  the  persistent 
one  of  the  ann  which  is  likely  to  follow.  In  the  case  of  septic 
inflammation  with  obstruct  ion  to  anastomosing  channels,  motet 
gangrene  of  the  arm  Dttj  occur.  Hence  careful  ligature  of  v 
branches  a  little  before  their  junction  with  tie  main  vein,  or  the 
application  of  u  lateral  ligature  or  suture,  if  necessary,  should  be  the 
rule.     Its  cut  end  is  tied  in  amputation  at  the  shoulder-joint. 

The  mbciavum  tmn  is  exposed  in  ligature  of  the  subclavian  and  in 
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excision  of  the  clavicle,  to  which  the  same  remarks  apply  as  in  the 
case  of  the  axillary.  Its  ligature  is  necessary  in  amputation  of  the 
upper  extremity. 

Bafarnal  jvgutw  nml — In  its  course  from  the  angle  of  the  jaw 
flow  awards  and  out  wan  is  across  the  stcrno-mastoid  to  the  outer 
border  of  that  muscle  it  has  often  to  be  divided,  after  first  applying 
clamp  forceps,  '.'/ 1  in  <.*.\ oifiing  tuberculous  glands.  From  it  blood 
is  taken  to  relieve  an  over-distended  right  side  of  the  heart  (see 
wtion  below), 

luttiiiitf  jv'jnhtr  i't/'n, — The  complete  occlusion  of  this  rain  bj 
HiratLire  is  not  generally  dangerous;  exceptionally  fatal  venous  conges- 
tion of  the  brain  on  the  same  side  has  occurred  mring  bo  the  opposite 
internal  jugular  being  abnormally  small  or  already  blocked.  Hence 
there  should  be  definite  indications  for  this  operation,  and  whenever 
possible  ligature  of  branches  before  the  junction,  or  lateral  ligatures 
or  sutures  should  be  employed. 

The  vessel  is  also  exposed  in  the  removal  of  malignant  and 
tuberculous  glands,  goitre,  etc.,  and  is  ligatured  to  prevent  leptic 
absorption  from  the  ear.  Malignant  glands  and  tuberculous  glands 
may  often  be  dissected  off  the  vein.  If  the  Yein  is  involved,  thru 
a  healthy  piece  above  and  below  should  be  first  exposed  and  ligatured 
before  the  diseased  section  is  removed. 

Profuse  and  even  fatal  haemorrhage  may  occur  during  an  operation, 
nr  be  secondary  owing  to  the  wall  having  become  so  diseased  that 
no  ligature  will  hold.  A  strip  of  iodoform  gauze  must  be  pushed 
firmly  upwards  towards  the  jugular  foramen,  and  the  blood  being 
tinder  low  pressure,  the  hamiorrhage  will  be  arrested,  and  a  few 
inches  of  the  strip  being  drawn  out  every  day,  in  four  or  five  days 
a  granulating  wound  will  be  left. 

To  attempt  the  arrest  of  septic  absorption  in  lateral  sinus  throm- 
bosis, the  vein  is  exposed  by  an  incision  in  the  line  between  the 
sterno-clavicular  articulation  and  the  mastoid  process,  and  the  vein 
carefully  separated.  Then  a  ligature  is  applied  to  the  end  nearest 
the  heart,  if  possible  below  the  level  of  thrombosis,  the  vein  cut 
through  above  the  ligature,  and  the  ligature  ends  cut  oft'.  The 
exposed  vein  above  is  drawn  forwards  and  fixed  in  the  upper  angle 
of  the  wound,  which  is  protected  from  contamination  by  a  gauze 
[ilit-.  Then  the  upper  end  is  opened  and  the  breaking-down  clot 
removed,  so  that  fluid  can  be  syringed  through  from  the  sinus.  If 
there  be  no  thrombus  and  bleeding  follows,  the  upper  end  must 
remain  clamped  for  some  hours  until  thrombosis  has  occurred.  The 
wound  in  the  neck  is  kept  filled  with  gauze  to  prevent  septic  infill  r* 
tiun.  This  operation  does  not  always  stop  the  septic  absorption* 
which  may  continue  to  pass  downwards  by   pharyngeal  veins. 

Vnm  nrfthi  lower    rirtmitp. — -Of  the  main  veins,  the  iliac  and /»</'- 

may  be  ligatured  for  wounds,  and  if  no  septic  inflammation 

causes  obstruction,  no  danger  need   ensue.      Vet   ligatHS*  of  these 
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veins  should  be  avoided  if  possible  to  escape  the  cpdema  of  the  limb 
which  follows  when  it  is  dependent. 

The  wmmcm  f moral  it  ligatured  at  a  great  risk  of  gangrene.  Tn 
wounds  of  Scarpa's  triangle  two  of  the  three  veins,  thr  mqxrficial 
femoral  or  tht  fi6wp  femoral  or  the  mphenovs  may  be  ligatured 
successfully,  yet  not  without  danger,  especially  aa  in  such  cases 
some  septic  inflammation  is  hardly  to  be  avoided. 

The  /<»w  Mp&  nam  w  BH  is  ligatured  in  its  line  drawn  from  the 
inner  condyle  to  the  saphenous  opening,  and  can  generally  be  seen 
through  the  skin  when  dilated,  except  in  very  fat  people,  Tt  should 
be  well  separated  for  one  bo  two  inches,  and  this  piece  e\< 
between  bwo  ligatures*  There  is  often  a  large  branch  coming  over 
the  adductors  from  the  inner  side  of  the  thigh  which  must  be 
included  in  the  ligation. 

The  r.rfrrtiftl  of  dhort  Mtyfttaiottt  vein  is  often  dilated,  and  commu- 
nicates with  the  varicosities  on  the  long  saphenous.  In  such  a  ease 
the  foregoing  ligature  of  the  long  saphenous  will  prove  iusujheient. 


Fia*  172* — Method  of  baldi&g  the  faucet  in  bleeding.     (Heath**  Minor  Surgery.) 

The  vein  will  be  seen  dilated  when  the  patient  stands  up,  and  a  piece 
must  be  excised  just  below  its  entrance  into  the  popliteal  space- 
Any  communication  with  the  internal  saphenous  should  be  ligatured 
at  the  same  time 

Venesection  or  phlebotomy* — Blading  is  not  often  employed 
in  modern  medicine*  and  not  at  all  in  surgery*  It  is  sometimes  used 
fur  very  acute  pneumonia  with  cyanosis  in  young  and  plethoric 
subjects,  also  from  the  external  jugular  to  afford  temporary  relief 
from  congestion  to  the  right  side  of  the  heart,  and  perhaps 
occasionally  in  cerebral  apoplexy  when  the  pulse-tension  is  very 
high, 

Venesection  at  thr  fand  qf  thr  rU*nn\ — The  skin  is  rendered  aseptic* 
a  narrow  bandage  or  broad  tape  is  carried  twice  round  the  arm  a 
little  above  the  elbow*  and  the  ends  fixed  for  the  time  in  front 
by  a  single  bow  drawn  just  tight  enough  to  obstruct  the  superficial 
-fleeting  generally  the  median  basilic  vein  and  grasping  the 
elbow  with  the  left  hand  whilst  steadying  the  vein  with  the  thumb, 
■n  .trdiuary  sterile  scalpel  is  made  to  puncture  the  distended  vein 
and  to  cut  out  so  as  to  incise  the  skin  for  half  an  inch  in  the  long 


TOMOl'lts   OP    Ul.Moh    VESSELS. 


133 


axis  of  the  ami,  #.«.,  a  little  obliquely  to  the  course  of  the  vein,  care 
being  taken  not  to  penetrate  deeper.  The  blood  is  directed  into  a 
graduated  bleeding  bowl  until  about  10  02s.  has  been  lost.  The  old 
plan  was  to  have  the  patient  Bitting  upright  and  let  blood  flow  until 
be  became  faint  after  losing  about  a  pint.  The  flow,  if  necessary,  is 
increased  hy  the  patient  grasping  a  stick,  and  is  stopped  by  the 
surgeon's  thumb,  Over  this  a  pad  is  slipped,  the  ends  of  the  con- 
strict ing  band  loosened,  crossed  over  the  pad,  carried  round  behind 
tliiit,  :uid  the  rwu  ends  tijiatly  knotted  over  the  pad,  so  that 
the  patient  can  bend  the  arm  without  loosen  in  g  the  dressing.  By 
observing  the  above  precautions,  complications  such  as  septic 
phlebitis  or  traumatic  aneurysm  are  avoided, 

Veftc&ctwn  in  tfu  nceL — The  dilated  external  jugular  is  fixed  with 
the  thumb,  punctured  obliquely  to  its  long  axis,  and  the  blood  allowed 
to  tiow,  whilst  the  thumb  over  the  vein  below  compresses  it,  should 
the  patient  inspire  deeply,  leat  air  be  drawn  in.  The  wonnd  may  be 
closed  by  suture,  ha  re -lip  pin,  or  pad  and  strapping. 

Saline  venous  infusion,  see  llwmvrrfvigti  p.  207. 


TUMOURS   OF    KKouh-V  KSSKI*,     H  KHAtfGlDMA,    N,l:vm 


The  capillary  noevus  or  pl&BJ/brm  angioma  consists  of  a  mass 

of  eccentrically  di  lated  and  tort til  cap  diaries  ( t.t>l*nt(/iteta§is}  bound 

iher  by  a  scanty  amount  of  connective  tissue.  These  inevi  are 
most  common  on  tlj<  bead,  neck,  face  and  chest;  sometimes,  but  by 
no  means  general lj,  they  are  in  the  lines  of  embryonic  fissures, 
"fisaural  mevi,tr  and  occur  as  small,  flat,  or  slight Jy-elevated,  red  or 
purplish-red  patches  on  the  skin  or  mucous  membrane.  Sometimes 
they  are  spread  out  as  a  thin  reddish  blue  layer  covering  perhaps 
the  greater  part  of  one  side  of  the  face,  and  are  then  known  as  u  port 
wine  marks,"  ncmtl  flamm*%U  Pd  nnumtx;  or  they  may  form  bluish- 
Bed  warts  or  moles,  m*  *  .  or  mevi  appear  as  small  points 

with  radiating  vessels,  "spider  uteri"  The  blood  can  be  pressed 
QUI  momentarily,  but  returns  when  pressure  is  removed.  Their  rate 
of  growth  varies  ;  sometimes  it  is  quick,  at  other  times  it  is  slow  ; 
or  they  may  remain  stationary,  or  disappear  spontaneously.  They 
Ottgecifa]  in  origin,  except  the  spider  nicvi,  which  often  appear  in 
life  as  a  superficial  evidence  of  vascular  changes. 

TrwUmett-t. — The  smaller  wevi  may  readily  be  destroyed  by  nitric 
acid,  or  ethyluteof  sodium  painted  on  daily,  or  by  the  gttlvi no-cautery 
point.  Tfio.se  known  as  ^  port -wine  marks"  should  be  left  alone,  or 
under  some  conditions  they  may  be  scarified  or  tattooed  to  the  colour 
of  the  skin.  Vaccinating  on  a  ekcvus  is  unreliable  as  such,  and  does 
not  generally  cure  the  mevus.  Setons,  the  ligature  method,  and  per- 
chloride  of  iron  should  never  be  used.  Absolute  alcohol  (1  to  l\  em*), 
tincture  of  iodine,  or  pure  carbolic  acid  may  be  injected  in  drops, 
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whilst  applying  pressure  around.     By  far  the  best  treatment  is  a 
careful  excision. 

The  venous  neevus  or  cavernous  mtgiuma  consists  of  a  ti umber 
of  cavern  one  spaces  lined  with  en  dot  helium  and  communicating  with 
each  other  and  with  the  arteries  cm  the  one  hnnd  and  the  veins  on 
the  other*  These  ncevi  form  distinct  honours  bound  together  hj 
delicate  connective  tissue  sometimes  containing  fat.  The  blood  in 
them  is  of  a  dark  venous  colour.  They  are  generally  subcutaneous, 
but  may  likewise  occur  beneath  a  mucous  membrane  or  in  organs, 
especially  the  liver,  or  be  widespread  in  a  limb  which  is  enlarged 
(vascular  dephantiatui^  or  they  may  replace  a  muscle.  They  are 
always  congenital.  They  appear  as  irregular,  nodular,  soft,  compres- 
sible tumours,  easily  emptied  by  pressure,  but  quickly  refilling,  and 
swelling  up  on  coughing  or  straining.  When  under  a  ijuiumik 
membrane  they  are  of  a  purplish-blue  colour.  The  skin  or  murou* 
membrane  covering  them  may  be  natural,  or  it  may  be  affected  with 
the  capillary  variety  of  namis.  Their  favourite  seats  are  the  lips, 
cheeks,  scalp,  organs  of  generation,  back,  and  nates.  They  may 
gradually  increase  in  size,  remain  stationary,  or  undergo  a  spon- 
taneous cure  or  a  fibro-fatty  degeneration,  in  which  latter  case 
fchfij  resemble  a  fatty  tumour,  and  sometimes  contain  cysts  in  their 
interior. 

Treatment. — The  indications  are  to  remove  or  to  destroy  the 
mevus  with  as  little  scarring  as  possible.  This  may  be  done,  1,  by 
excision  with  the  knife;  or  2,  by  electrolysis.  Coagulating  injections 
:uid  setons  are  highly  dangerous,  and  should  not  be  used.  Ligature 
is  painful,  slow,  and  leaves  a  scar,  ami  is  seldom  employed  at  the 
present  day, 

1.  Excision  with  the  knife  mt  Moid,  painless,  and  effective  method, 
and  where,  as  in  the  lip,  by  removing  a  Y-shaped  piece  a  mere  lim  :o 
scar  is  left,  is,  perhaps,  the  best.     To  avoid  haemorrhage,  how 

the  incisii.ii  should  be  made  wide  of  the  growth. 

2,  Bheirotyrit  is  indicated  when  it  is  important  to  save  the 

and  redtt06  the  scar  to  a  minimum,  as  in  venous  nuvi  about  the  face. 
It  consists  in  passing  two  or  more  needles  into  the  iuuylib  in  different 
situations,  and  sending  a  weak  constant  current  through  them  ;  or 
better,  passing  needles  connected  only  with  the  negative  pole  of  the 
battery  into  the  namis,  and  nibbing  a  rhcophore  connected  with  the 
positive  pole  over  the  skin  of  some  other  part  of  the  body.  Should 
bubbles  of  gas  escape,  the  current  must  be  reduced  in  strength, 
Before  removing  the  needles  from  the  mevus  the  current  should  l»c 
reversed  for  a  few  seconds  in  order  that  the  coagulum  formed  around 
the  needles  may  not  be  disturbed  end  bleeding  from  the  punctures 
ensue.  The  operation  must  be  repeated  many  times,  as  if  too  strong 
irrent  b  used  slouching  will  take  place. 
A  naevo-lipoma  is  a  tumour  consisting  of  fatty  and  mcvoid 
tissue.     It  resembles  a  fatty  tumour  in  that  it  is  soft  and  lobulated, 
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and  a  utevus  in  that  it  may  be  made  smaller  by  pressure  and  dilated 
veins  may  be  seen  or  felt  on  its  surface.  It  is  lees  uniform  in 
consistency,  moreover,  than  a  fatty  tumour,  and  doea  OOt  pulsate. 
Like  a  utcvus,  it  is  congenital  in  origin,  and  ii  practically  always  the 
cause  of  fatty  tumours  in  children.  It  may  develop  in  connec- 
tion with  a  spina  bifida,  meningocele,  encephalocele,  A  fattj  tumour 
covered  with  incvoid  skin  in  the  middle  line  of  the  lumbar  region 
is  one  form  of  spina  bifida  occulta*  The  fatty  tumour  may  grow 
inside  the  spine  or  skull,  and  cause  pressure.  Free  excision  is  the 
treatment. 

Flexiform  angioma  or  artorial  varbc  is  a  dilated,  tortuous, 
and  irregularly  pouched  condition  of  an  artery  similar  to  that  of  a 
Vfin  in  varix,  and  may  occur  in  the  artery  of  a  limb,  or  in  the 
carotid.  A  cirsoid  aneurysm,  or  aneurysm  by  anastomosis,  is 
a  pulsating  tumour  composed  of  several  lengthened,  dilated  and 
bed  arteries,  or  a  localised  dilatation  of  arteries,  veins  and 
capillaries,  and  is  nearly  ft] ways  situated  *on  the  scalp.  Cirsoid 
aneurysms  are  congenital  in  origin,  and  may  be  compared  with  the 
ret  hi  niirabilia  met  with  in  some  animals.  Beginning  from  a  small 
patch  they  develop  as  if  the  pressure  caused  not  only  a  dilatation, 
but  a  new  growth  of  vessels  by  proliferation  of  cells;  gradually  the 
mass  of  dilated  vessels  forms  a  tumour,  which  tends  to  become 
dependent,  to  ulcerate,  and  to  bleed.  Oil  the  scalp,  a  cirsoid 
aneurysm  is  most  common  on  the  temporal,  less  common  on  the 
occipital  artery. 

treatment  is  always  hy  excision,  beginning  with  a  careful  ligature 
of  the  vessels  beyond  the  tumour,  temporal,  external  carotid,  etc. 

DISEASES  OF  THE   LYMPHATICS    A\h    LYMPHATIC 

GLANDS. 

Lymphangitis  or  inflammation  of  the  lymphatic  vessels  is  either 
acute,  subacute  or  chronic,  and  generally  associated  with  more  or  less 
inflammation  of  the  lymphatic  glands.  Came*. — The  most  common 
primary  cause  is  the  absorption  of  infective  products,  especially 
streptococci  from  a  wound,  often  very  trivial,  such  as  a  simple 
scratch,  abrasion,  sting,  or  puncture  ;  or  the  organisms  may  enter  hy 
an  abrasion  of  the  skin,  as  a  chafe  of  the  heel,  excessive  friction,  or 
sun- burn.  Pathology. — The  walls  of  the  lymphatics  become  infil- 
trated with  cells,  swollen,  and  softened,  whilst  the  endothelium 
is  shed,  and  the  lymph  contained  in  the  ffllflcll  rnny  undergo 
coagulation.  The  inflammation  spreads  to  the  surrounding  tissues, 
but  seldom  higher  in  the  course  of  the  lymphatics  than  the  in!  set 
of  glands,  which  also  become  swollen  and  infiltrated  and  arrest  the 
further  progress  of  the  septic  products.  Lymphangitis  may  terminate 
in  resolution,  or  in  suppuration  in  and  around  the  glands,  or  in  or 
rarely  around  the  lymphatics  themselves.     When  very  virulent  the 
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septic  products  pan  through  the  glands,  aud  general  Mood  podae 

i -]i>iu.-s.     Symptom*. — -In  severe  cases,  lymphangitis  generally  be 
with  a  chill  or  rigor,  followed  by  high   temperature  and  fever,  and 
perhaps   vomiting  and  diarrhoea.      Hed  lines,  when  the  sitpcrticiid 
lymphatics  ore  Affected*  Are  Been  miming  from  the  Hound  t*»  bb.6  neanat 

Ivmphata  glands,  with  here  ami  there  patches  of  red&eBfc  There  jg 
^<  ncrally  pain  ami  lendrrm  ssT  especially  in  the  region  of  the  swollen 
glands,  and  swelling  ml  inlrma,  sometimes  of  the  whole  limb.  It 
may  be  diagnosed  from  phlebitis  by  the.  redness  being  superficial 
and  in  the  course  of  the  lymphatics,  not  in  the  course  of  the  v 
by  tin  absence  of  the  cord-like  and  knotty  feel  of  plugged  veins, 
and  by  the  presence  of  glandular  enlargement  ;  from  erysipelas  by 
the  redness  having  HO  defined  margin,  and  generally  running  in 
Bites.  The  tretit turn t  consists  in  disinfecting  any  wound  or  abrasion 
Is  -in  ti&epticfl  find  placing  the  inflamed  part  at  rest  in  an  elevated 
petition,  Fresh  extract  of  belladonna  in  glycerine  or  boric  acid 
fomentations  may  be  applied,  and  abscesses  should  be  opened  as 
soon  as  they  appear.  If  any  swelling  is  left,  pressure  in  the  ham 
of  Scott's  dressing  or  aminomaciim  and  mercury  plaster  may  he 
used  to  disperse  it. 

The  chief  causes  of  subacute  and  chronic  lymphangitis  arc  tuber 
syphilis,  and  in  the  tropics  ti!ariasist 

Lymphadenitis,  or  inflammation  of  the  lymphatic  glands,  may 
be  acute,  sul (acute,  or  chronic. 

Acute  and   wwbacwU  lymphadewitU  is  nearly  always  secondary  to 
inflammation   of    the    parte   from    which    the    afferent    lymph 

ed.  Indeed,  in  most  inilammation*,  there  is  some  fcandetueai 
of  the  neighbouring  glande.  Occasionally*  however,  the  glands  in 
the  groin  or  axilla  become  enlarged  without  am  discoverable  irri- 
tation  within  the  area  frem  whieh  they  receive  their  lymph.  In 
sm- 1 1  eases  there  is  generally  a  history  of  a  strain,  as  from  lifting 
■,  weights,  or  of  overexertion,  as  from  a  long  walk.  The 
explanation  is  probably  the  engorgement  d  Mm-  gland  with  lymph 
in  the  case  of  a  strain  from  rupture  of  some  of  the  efferent 
lymphatics,  or   in  the  case  «>f  orer-exerttOf]    !■;   more  lymph   I 

pad  into  the  gland  from  the  muscular  interspaces  than  can 
escape  by  the  efferent  vessels.  The  lymphatic  vessels  themselves, 
although  the  glands  may  become  extensively  involved,  and  even 
suppurate,  often  escape.  The  inflammation,  however,  rarely  pro* 
ceids  further  in  the  course  of  the  lymphatics  than  the  first  aeri 
lymphatic  glatida,  although  it  often  spreads  to  the  surround  mi: 
tea  \j>rri'iympfotthnitU).  The  changes  in  the  inflamed  ^laml 
are  like  those  of  other  inflammations.  The  whole  gland  is  enlarged, 
Hi.      ..,.],.  being  dilated  and  the  lymph  sinuses  crowded  with  cells 

Miei Miilar  to  tln>Ho  found  in  the  inflammatory  V 

giving  riee  to  the  lymphadenitis,  are  discovered  in  the  glanda.     The 
iitjn*  an  %  heat,  pain,  and  swelling,  followed  by  redness  of 
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the  skin  and  cedet&fc     The  gland,  at  first  moveable,  becomes  iked, 

■  and  if  the  process  runs  on  into  suppuration,  the  usual  signs  of  an 
abscess  ensue*  Familiar  examples  of  lymphadenitis  &re  Begs  in  the 
bulxi  of  gonorrhoea  and  sofl  in  the  tender  glands  of  erysi ; 

■  and  in  the  suppuration  under  the  jaw  caused  by  a  carious  tooth. 
The  tft'ittttt  h/  oonaiste  in  subduing  the  inflammation  of  the  part  fr«mi 
which  the  lymphatics  proceed,  painting  the  glands  with  belladonna 
and  glycerine,  Applying  boric  acid  fomentations,  and,  if  suppura- 
tion has  occurred,  in  making  a  free  incision,  If  suppuration 
threatens,  the  glands  may  be  dissected  out. 

IA'Ktr    Itfittf'htttltnilis    of    the   MAll    tvithonl    au/t/mmttiori    (l)awson 
Williams). — After  a  period  of  incubation  of   about  a  week  I  he  deep 
cervical  glands,  three  or  four  in  number,  along  the  anterior  bolder 
of  the  stcrno-umstiii'L  form  All  AGUt€  swelling,     The  swelling  b( 
iliy   mil    ihr   left    side   and    pasarug    to    the   right,    reaches    its 
u i mi  in  two  or  three  days,  and  then  begins  to  subside. 
It  attacks  young  children  one  after  the  other  in   the  same  house- 
hold, without  auv  Special  inflammation  of  the  fauces  or  pharynx,  is 
attended    by  febrile    symptoms,   constipation,  and    sometimefl    by 
albuminuria   or  even    haauaturia,    but   by    no   rash.      Other,  glands, 

I  posterior  cervical,  axillary,  inguinal,  mesenteric  and  the  spleen t  may 
-well,  but  they  all  tend  to  subside  without  suppuration,  although 
fade  child  remains  anreiuic  and  in  poor  health  for  a  month  or  two. 
Lymphadenitis  occurs  in   many  specific  fevers,  &$.,  at   the   nape 
of  the  neck   in  German  measles.     Hscniorrhagie  lymphangitis  In  a 
eharae teii stir   feature  of  plague. 
fymphadtnitu  may  be  tuberculous  or  syphilitic. 
Fubercufow  tympkadmitii  is  very  common  in  children,  especially 
in  the  neck.     The  suppuration  of  the  glands  can  frequently  be  traced 
to  some  concurrent  cause,  as  the  irritation  of  pedieuli  on  the  head, 
matoua  affections  about  the  mouth,  enlarged  tonsils,  adenoids, 
or  carious   teeth.       Where   it   depends  upon   the   presence  of    the 
tubercle  bacillus  (see  Tufarck,  p;  S7),  the  glands  slowly  enlarge,  and 
me  infiltrated  with  small  round  cells;  whilst  in  the  tuberculous 

I  foci  non- vascular  areas  containing  giaui-cells,  lymphoid  corpuscles, 
and  tubercle  bacilli  are  found.  The  enlargement  may  subside  by 
the  formation  of  sound  fibrous  tissue,  or  the  inflammatory  products 
may  oase&te,  and  suppuration  occur  in  or  around  the  gland;  at 
times,  the  caseous  mass  may  dry  op  and  became  cretaceous,  or 
shrinkage  or  fibroid  and  fatty  degeneration  may  ensue*     In  relatively 

•  rare  only  does  the  tubercle  become  disseminated,  leading 

to  general  tuberculosis.  Sometimes  the  first  change  in  the  gland  is 
a  diffuse  endothelial  proliferation,  not  tending  at  first  to  form  tuber- 
culous foci  nor  to  cascate,  although  this  ultimately  occurs.  Thus  at 
first  the  masses  resemble  lympbadeuoma,  and  are  only  to  be  dis 
•iished  by  the  inoculation  of  guinea-pigs.  Sitpu. — The  glands 
are  affected,  and  become  enlarged  without  pain.     They  are  at  first 
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distinct  and  moveable,  but  later  often  coalesce  and  become  adherent 
to  the  surrounding  parts.  After  a  time,  they  may  soften  and  break 
down  ;  the  skin  then  becomes  adherent  and  red,  gives  way,  and  i 
curdy  pus  is  exuded,  After  the  abscess  has  thus  opened,  a  portion 
of  the  broken-down  gland  may  be  seen  in  the  floor  of  the  ulcer,  the 
edges  of  which  are  bluish-pink  and  undermined*  (See  Tultetrulom 
Ufocrt.)  The  ulcers  are  very  indolent,  and  when  finally  healed,  leave 
< 'hiiracteristic  raised,  puckered,  pinkish- white  scars.  Concomitant 
signs  of  tubercle  are  frequently  present.  Trmtmmt. — Any  source  of 
irritation,  such  as  pediculi,  carious  teeth,  etc,  should  be  sought  and 
removed,  and  the  patient,  if  tuberculous,  treated  as  indicated  at  p.  93, 
Tuberculous  glands,  if  they  do  not  rapidly  subside  tinder  general 
treatment,  should  be  removed,  since  much  less  deformity  is  produced 
by  the  single  linear  sear,  which  in  time  becomes  almost  imperceptible, 
than  by  the  puckered  scar  which  results  when  the  glands  are  allowed 
to  suppurate  and  burst  spontaneously.  If  an  abscess  has  already 
ion ned,  it  should  be  opened  early  to  minimise  scarring.  This  may 
be  done  by  a  small  incision,  after  which  the  capsule  of  the  gland  may 
be  cleared  out  by  a  Volkmntm'a  spoon.  Should  an  indolent  ulcer  or 
sinus  remain,  as  often  happens  if  the  abscess  is  allowed  to  burst 
spontaneously,  it  should  also  be  scraped  with  a  Yolkniann's  spoon 
and  its  edges  cut  away. 

Syphilitic  lymphadrnitis  occurs  in  the  glands  receiving  lympha- 
tics from  the  place  of  the  primary  sore ;  it  also  occurs  as  a  general 
enlargement  in  the  secondary  period,  the  glands  at  the  back  of  the 
neck  being  especially  affected.  Such  glands  may  remain  enlarged 
and  harden  by  fibrous  tissue.  Occasionally,  not  frequently,  a  gumma 
forms  in  them. 

Elephantiasis  is  a  name  which  has  been  applied  in  the  past  to 
variant  affections,  arising  from  different  conditions  in  which  the 
skin  And  subcutaneous  tissues  of  the  extreuiiticH  undergo  marked 
enlargement,  Hid  the  surface  becomes  nodular  and  rugose,  more  or 
less  like  the  hide  of  an  elephant. 

Ekph&Htiam  is  the  term  now  especially  applied  to  the  disease 
I  Hepkcmtiatu  oroAtMt,  and  known  fco  be  the  result  of  fibmasis 

(see  Ft/aria,  p.  I  I  47  and  Efrphnntinxis  utrroti)*  El*  fpha nf Statu  *jr*rrwr%m 
is  the  name  formerly  applied  to  one  of  the  phases  of  leprosy  now 
jjiisrd  to  be  the  work  of  the  leprosy  bacillus, 

Congenital  rhphantiari*  is  due  to  a  vascular  dilatation  of  a  diffuse 
hpfftmgiflflfHh  ,>r!l  lymplmtic  obstruction,  a  diffuse  lvmph- 
anjtfiniua  ariiing  as  an  abnormality  in  development.  Subsequently 
malignant  disease  may  ensue* 

dUffiurni  'Irphamtiam*!  nott  tifarmf  in  Origin,  may  be  due  in ,  involve- 
ment of  lymphatic  trunks  by  iufhinumition,  pelvic,  appendicular,  eta, 
or   to  the  pressure  *>t  tumour*  .  especially1  from  burns,  or 

to  infiltrating  malignant  d incase,  Of  it  may  be  doe  to  the  wounding 
or  the  excision  of  main  lymphatics. 
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The  treatment  of  such  enlargements  consists  in  elevation,  carefully 

ejftstto   bandaging  from   t lio  extremity  upwards,  massage,  especially 

after  the  limb  h&fl  been  fomented  with  hot  water     If  complications 

■moll  ftl  are  CD  e  n  t  i  on  e<  1  u  t  icier   Tropica  I  Ehph  OH  £  *<w/*r  Chron  u    Ulm  * 

Zr«7i  come  on  it  may  be  proper  to  amputate. 

Lymphangiectasia  or  lymphatic  varix  is  a  diUtfttion  of  the 
i j kuh  lymphatic  channels  analogous  to  that  occurring  in  veins.  The 
lymphatics  are  dilated,  thick-walled,  tortuous  and  titled  with  lymph 
or  chyle.  They  may  appear  simply  as  tortuous*  masses  with  normal 
skin  like  varicose  veins,  without  the  blue  colour,  or  the  skin  may 
undergo  the  changes  described  below.  The  congenital  form  arises  in 
i  mmtriis  outside  the  tropics,  and  is  rare,  the  acquired  tropical  form 
is  due   to  HI  aria. 

Lpttkpha&ic  r*tri.'  is  met  with  in  the  spermatic  cordf  where  it 
resembles  the  ordinary  varicocele.  Or  it  may  occur  as  patches  on 
the  superficial  lymphatics  of  the  limbs,  and  is  then  subject  to 
recurrent  attacks  of  inflammation  causing  a  steady  increase. 
Ti'catmmt, — The    mass  shotdd  be  completely  dissected  out, 

f,T/mphaafimocdt'. — Lymphatic  glands  arc  enlarged  to  form  a  lobular 
mass  surrounded  by  inflammatory  tissue,  and  occupied  by  inulti- 
IT  cysts  tilled  with  lymph  or  chyle.  The  G&US6  ifl  mainly  filarial, 
affecting  tin  inguinal  and  femoral  glands  of  young  men.  They 
incrcaaa  by  recurring  attacks  of  inflammation  and  may  rupture  on 
to  the  surface. 

Treatment, — Rest  and  gentle  pressure  by  bandaging.  Some 
|Kitients  recover  even  in  an  infected  area  as  they  grow  older.  If  not^ 
and  if  elephantiasis  threatens,  the  dilated  lymphatics  should  be  dis- 
sected out.  As  mentioned  before,  Dr.  Manson  and  Mr.  God  lee  have 
tried  to  make  an  anastomosis  with  the  superficial  veins  so  that  the 
chyle  may  get  into  the  circulation  instead  of  patting  by  the  thoracic 
duct — which  is  blocked — in  this  way  imitating  the  natural  process 
of  cure. 

Lf/tttphawfioma  is  a  tumour  composed  of  lymph -spaces  in  the 
skin  and  subcutaneous  tissue  dilated  into  cysts,  and  separated  by 
lihrous  tissue  which  may  become  very  vascular.  It  b*  of  congenital 
origin.      It  should  be  dissected  out. 

Lftnphatic  nanna  may  appear  on  the  tongue,  lips,  or  skin  as  a 
strawberry  like  mass  composed  of  small  cysts  about  the  size  of 
mustard  seeds,  some  clear  yellow  being  filled  with  lymph,  some  blue 
iron*  sxtia?asatad  blood,  mof  bright  red  little  nn-insms  through 

which  the  blood  is  flowing,  Between  tin  cyiti  are  red  points  of 
capillary  loops  in  the  vascular  connective  tissue.  The  cysts  mav 
rupture  and  ■     lymph   or    chyle   which   dries  aa  crusty  Off 

the  lytnphangiomatous  process  extends  more  deeply  and  widely, 

or  h/mphattijiomfi  httj>trtr<>phinun  are  the  little 
soft  red  lobulated  warts  which  are  found  on  the  skin.  They  consist 
of  masses  of  endothelial  cells  ranged  somewhat  in  columns  vertical 
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to  the  surface,  and  covered  by  normal  epidermis  (Fig.  17.T).  Some 
have  hair  follicles  and  pigment  (braking  hairy  moles.  Smaller  patohej 
ami  diaooloural  inns  of  the  akin  form  freckles  or  lentie.iues,  and 
sun  I  Minis  or  ephelidcs. 

jfmpkangtoiha  owamofiMN  vel  tytfoi  U 1 1  Fig,  174)  la  the  diffuse  form 
of  dilatation  of  lymphatic  spaces,  affecting  sub-epithelial  and  inter- 
Elective  tisane.  The  mass  on  section  appears  honey- 
comb-like, the  cysts  are  dilated  lymphatic1  spares  containing  lymph 
or  extravaaated  blood,  the  inter  cystic  tissue  is  a  very  v  aai  ml  tr,  soft, 
almost  myxomatous   tibroiis  Ont&ifting  groups  and   masses  of 

lyruphadenoid    tissue  ;   in   the   lip    the  condition    eauaefl    the  diffuse 


Fas.  173, — Ljm|»liang|(»n]i«  bypertrophfeogL.  Photograph  M  %  leotfoi  through  a  toft 
ml  council i tri I  wart  removal  from  the  skin  of  th<:  tain  of  a  tnau  agvil  21,  Exactly 
ijmrmjtricully  on  kht  oppoaito  side  a  previonnly  iimtUr  wart  Jtwl  become  llit*  Mat 
of  a  Mrrom*. 


hypertrophy  called  wmfO&Muti  in  the  tongue  nuwrfttjlomu^  in  the 
ueek,  and  exceptionally  in  the  kidney  or  inguinal  region,  A//tv 
in  ilje  limb  rtr/JutntiftsM*     All  lymphangiomas  are  subject,  without 
obvious  oatlBe,   |q  nrui-nng  attacks  of  inflammation,     Whil-i 
limited  lota  iniamfnafiion  may  oauae  the  whole  mass  to  undergo 
-i  avion,  as  happens  sometimes   in  hygroma  of  t he  neck;  or  the 
effect  of  coeh  inflammation  is  to  leave  behind  a  further  enlargement* 
as   in    the   rase   of   the    tongue   or   limb,  gradually  producing   an 
important  defotmft]  ;  or  the  lymphatic  spaces  may  burst  and  form 
a  discharge  00  the  &kin,  through  which  organisms  may  enter  and  set 
Op  diffuse  suppurative  lymphangitis.    Finally,  as  congenital  structures 
tin  v  are  liable  to  malignant  changes,  endothelioma,  lymphosarcoma, 
Lympkarrh/r** — Lymphatic  vesicles  bursting  on  the  skin  continue 
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dtwt  Ijruirt'  Lymph  which,  drying,  produces  crusts,  mid  from  decom- 
position, ulceration.  When  the  thoracic  duet  its  abatzueted,  the 
flow  may  cOQUBt  <»f  chyle.  The  rontinuous  loss  of  nlburniuous  and 
fatty  fluid  may  be  an  important!  means  of  exhausting  the  patient.  (  For 
rhylmiu  eta,  see  Fitoriarit,  p.  114). 

Lymphadenoma  or  Lymphoma  is  an  enlargement  of  the  lym- 

liatic  glands,  oOQBJftti&g  of  a  simple  hypertrophy  of  lyniphadenoid 

issue,  okttely  resembling  the  normal,  hut  there  is  not  so  well  defined 

distinction  between  the  cortical  and  medullary  portions,  and  in  MMQfflB 

i  marked  increase  in  the  fibrous  stroma.     One  or  two 

glands  only  may  be  m  -peetally  the  glands  in  the  posterior 


174.—  Lymphangioma  mvmamm.     Photograph  af  i  Metkn  through  d 

eutauecitiB  tiiwue  of  the  thigh  «f  t  child  ilbetod   with  GOBgtfliN   I  IrphAatiMifi, 
yfc)  at  the  |gi  of  fiiur  died  of  lyiupho^ttc 


riangle  of  the  neck,  on  one  or  both  sides.  Or  with  the  above  there 
nay  he  masses  in  the  axilla  or  proin,  and  further  still  the  disease  may 
lie  generalised,  involving  lymphadenoid  structures  widely — gem ml 
lymphudcuoma  or  lyniphadeimmato&is,  or  Hodgkin'a  disease.  The 
spleen,  thymus,  mediastinal  or  retro-mesenteric  glands,  the  conjunc- 
tiva naso-pharynx,  tonsils,  and  the  layer's  patches  nf  the  intestine, 
as  well  as  the  bone- marrow,  may  be  involved.  Lvmphudcnouia  may 
in  •  ■ituihiuiit.ioTi  with  leucoeyth&mi%  an  increase  of  whftfl  m 
puselcs  in  the  blood,  and  with  anaemia*  a  diminution  of  hlBBIOglolH]] 
In  each  red  corpuscle,  or  f%  diminution  in  the  number  of  the  nd 
ells  also, 
hyinphadenimiii  has  been  classed  hitherto  as  a  non-inflammatory 
km!  it  is  a  disease  closely  allied  to  tuberculosis,  with  which 
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it  may  be  found  postmortem,  or  be  easily  confused  with,  especially 
when  tuberculosis  attacks  lymphatic  glands  diffusely  without  going 
on  to  caseation*  Moreover,  the  origin  of  lymph  adenoma  can  often 
be  traced  to  some  boa]  source  of  irritation,  from  the  conjunctiva, 
haso-pharynx.  mouth,  larynx,  hand,  genital  organs. 

Sign*, — The  glands  enlarge,  but  at  Bust  remain  free  mid  distinct, 
later  forming  smooth,  oval,  elastic  and  generally  painless  swellings, 
which  do  not  tend  to  soften  and  suppurate  or  to  set  up  periadenitis, 
but  weld  together  to  form  a  doughy  mass.  The  general  health  h 
affected  by  leticocythfctnia  or  acute  amemia,  or  by  the  local  pressure 
of  ilu-se  masses  on  the  blood-vessels  or  respiratory  tract. 

Lynkphadenoma,  besides  its  origin  in  the  normal  Ivmphadeno- 
matons  tissues,  viz.,  lymphatic  glands,  thymus,  spleen,  bone-marrow, 
nasopharynx  and  Peyer's  patches,  is  also  seen  occasionally  in  the 
skin,  when  it  is  generally  multiple  ;  also  in  the  breast  and  testicle, 
uIhu  it  is  usually  bilateral 

Diatfiiotta* — From  tubercle  lymphadenoma  is  distinguished  by  the 
absence  of  caseation  and  suppuration  and  of  tubercles  on  micro- 
scopical 'examination.  From  lympho-sarcoma  there  is  no  sharp  line 
of  demarcation,  in  fact  lymphadenoma,  unless  cured  by  medical  or 
surgical  measures,  tends  in  time  to  become  lympho-sarcoma.  Accord- 
ing to  Mr.  But! in  and  Dr+  Andre wes  true  lymphadenoma  should  have 
on  section  a  homogeneous  whitish  appearance  with  little  streaks  or 
splotches  of  blood,  like  brain  or  cow's  udder.  On  microscopical 
examination  there  is  seen  an  increase  of  the  fibrous  tissue  fraim 
work,  and  of  the  endothelial  cells,  with  a  marked  diminution  of  the 
small  round  cells  or  lymphocytes.  This  appearance  should  dis- 
tinguish lymphadenoma  from  lymphosarcoma  and  from  inflammatory 
hypertrophy.  Treatment — The  excision  of  all  enlarged  glands 
whenever  practicable  is  usually  desirable,  For  widespread  disease 
arsenic  in  increasing  doses  and  iodide  of  potassium  is  often  successful 
for  a  time,  but  the  disease  is  apt  to  recur  if  the  local  masses  whidi 
appear  to  be  the  starting-point  of  the  infection  are  not  excised. 
The  doses  of  arsenic  may  have  to  be  gradually  increased  up  to  a 
drachm  or  more  of  Fowler's  solution,  but  must  be  stopped  on  the 
slightest  sign  of  neuritis  or  pigmentation.  The  iodide  may  be  given 
iu  large  doses  or  be  applied  locally. 

Lympho-sarcoma    is    the     term    used    for    small -round -celled 

-ma*     Usually  it  arises  m  lymphatic  glands  or  in  lymph  adenoid 

tissues,  but  it  may  occur   also  in  the  skin  and  other  organs  (see 

p.  130).      From   lymphadenoma  the  only  clinical  distinction  is  the 

failure  of  arsenic  and  iodide  of  potassium  to  arrest  progress.      Treat' 

>K — Excision  whenever  practicable. 
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Glands  of  the  neck. — Tht  wbmmtal  glands  wie  on  cither  aide 
of  the  middle  line,  enlarge  from  irritation  of  the  lower  lift,  anterior 
part  of  lower  jaw,  anterior  third  of  tongue  and  corresponding  part 
of  the  floor  of  the  mouth,  A  median  vertical  incision  may  be  used 
for  their  removal, 

lit*  inbma&ittory  gland*  enlarge  from  irritation  o!  the  face,  nose, 
side  of  month  and  the  middle  of  the  tongue.  They  may  he  reached 
hy  a  curved  incision  and  are  more  or  less  fused  with  the  submaxillary 
salivary  gland,  some  lympbadeuoid  lobules  being  within  its  capsule, 
the  removal  of  which  will  entail  a  ligature  of  the  facial  artery  on 
the  proximal  and  distal  side. 

The  pre-aurtadnr  gland  receives  from  the  forehead,  eye,  orbit  and 
upper  face.  It  is  removed  by  a  vertical  incision,  avoiding  the 
temporal  artery, 

77,,'  jsrxt-rtto  irtihir  ffkmd  is  connected  with  the  auricle,  middle 
ear  and  the  scalp  arouud.  The  vertical  incision  to  remove  it  should 
lie  well  under  the  shadow  of  the  auricle. 

77,  nocU  fficmdt  form  a  tmbooeipttft]  and  superficial  set  in 

the  posterior  triangle  along  the  external  jugular  vein,  and  receive 
lymph  especially  from  the  scalp.  They  can  be  removed  by  an 
incision  along  the  posterior  border  of  the  stern o-mastoid,  with  ligut  are 
of  the  external  jugular. 

The  mtp  ifar  ptfamb  in  the  subclavian  triangle  are  con- 

tinuous with  the  post-cervical  and  with  the  axillary  glands.  They 
are  removed  by  a  horizontal  incision  above  the  clavicle. 

J%4  ,t,f/1  irrrirttl  tjh:uuh%  also  called  ste  mo-ma  sto  id,  jugular,  and 
carotid  glands,  form  a  chain  from  the  mastoid  process  downwards, 
to  be  continuous  with  the  glands  of  the  mediastinum.  One  of  the 
most  important,  the  carotid  gland  par  excellent  lies  over  the 
bifurcation  of  the  carotid  behind  the  thyroid  cartilage,  and  is  early 
enlarged  in  cancer  of  the  tongue.  They  receive  from  all  the  other 
glands  of  the  neck,  directly  also  from  the  back  of  the  tongue, 
pharynx  and  larynx,  and  are  continuous  with  the  mediastinal  glands. 

II' ^ides  the  local  removals  mentioned  above,  wider  dissections  are 
often  necessary,  as  follows. 

IKmtcUm  qf  tobereultMA  fjlmi*ht — When  the  post-cervical  glands 
arc  chiefly  infected,  but  also  to  some  extent  the  submaxillary  and 
Ktibrlavian,  or  even  the  deep  cervical,  these  may  be  all  exposed  by 
the  Z-shaped  incision  of  Serin,  or  this  incision  in  limited  eases  can 
be  only  partially  made.  The  incision  commences  below  and  a  little 
to  one  side  of  the  chin,  and  is  carried  across  below  the  mastoid 
process  over  the  stemenmastoid,  then  down  the  posterior  edge  of  the 
atcruo-tnaatoid  nearly  to  the  clavicle  and  across  the  supra-clavicular 
loon  to  end  over  the  trapezius.  One  flap  is  turned  forwards  and 
downwards,    the    other  backwards    and    upwards.      There  is   thus 
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exposed  a  parallelogram,  and  by  drawing  the  stern  o-mastoid  forwards 
tlif  jugular  vein  is  clearly  in  view  throughout  its  length,  so 
can  be  avoided,  also  the  spinal  accessory  and  nerve*  of  the  brachial 
plexus,  whilst   all   lucmonlmgL-   is   under   control.      By  drawing  the 
npper  part  of  the  stern*  ^mastoid  backwards  the  submaxillary  tri  > 
is  cleared  out,  and  either  from  in  front  or  behind  the  muscle  the  deep 
cervical   glands  are   removed   down   to   the   clavicle.      The  at 
mastoid  need  not  as  a  ride  be  divided.     The  wound  being  sutured, 
healing  often    oceurs    by   first    intention,   or    any    discharge  easily 
escapes  from  one  of  the  posterior  angles,  whilst  the  resulting  0 
l.irirely  out  of  sight  or  in  natural  folds. 

Dimeciion  ef  watti/riitttf  gland*  from  tiki  meek, — Here  it  is  necessary 
to  dissect  especially  the  anterior  triangle,  and  to  remove  all  the 
deep  cervical  glands  from  the  mastoid  process  to  the  clavicle 
incision  is  made  along  the  whole  length  of  the  anterior  boni 
stcmo-mastoid,  and  this  is  met  by  another  from  the  chin  at  the  level 
of  the  thyroid  cartilage.  One  skin  flap  is  turned  up  over  the  jaw, 
another  inwards  and  downwards.  The  platysma  and  deep  fascia  are 
dissected  up,  branches  of  the  external  jugular,  thyroid,  lingual 
facial  veins  are  secured,  also  the  facial  artery  on  the  proximal  and 
distal  side  of  the  submaxillary  salivary  gland,  which  is  included  in  the 
nni'ival,  except  as  regards  its  duct.  The  hypoglossal  nerve  in 
avoided,  unless  tin'  tongue  is  being  removed.  Then  the  dcepeervn.il 
glands  are  carefully  dissected  orT  the  internal  jugular  and  carotid 
from  the  mastoid  process  down  to  the  clavicle,  all  vessels  being 
damped  before  division.  After  tying  rhe  vessels  the  skin  is  united. 
Whin  there  is  a  communication  with  the  mouth,  a  drain  is  placed 
where  the  two  incisions  join. 

Glands  in  the  axilla* — The  lymphatic  glands  in  the  axilla  are 
infected  locally,  or  from  the  upper  extremity  or  from  the  breast  by 
septic,  tuberculous  or  malignant  disease.      They  are  a  source  of 
from  irritation  of  smaller  nerve  branches  and  from  pressure  on  the 
nerve  trunks, 

A    1  ftrfHewktr  afj*tr*A  begins  in   the   hair  follicles  and 

SOW  glands  from  dirt  and  sweat,  rubbing  *»f  the  clothes,  also  in 
patients  who  are  in  bail  health.     A  <l><i>  abmM  Forms  in  the  arm- 
pit, secondary  to  a  septic  wound  or  disease  of  the  neighbouring  fa 
or  shoulder  joint. 

Tui>trcitlt>m  *lizt<**e  may  develop  in  the  axillary  glands  without 
any  obriou  or  be  secondary  to  such  disease  in  the   ban 

breast, 

ttrutr  tnt't  rhrtmur  enhtrgemmt  follow  vaccinia  iuoeulat ion* 
whether  OH  the  arm  or  on  the  nipple  of  a  nursing  mother  whose 
child  has  been   tvn  ntly   vaccinated.     The  enlargement  may  be  due 

lowing  a  sore  on  the  finger  of  a  medical  practtti 
Of  midwife,   or  on   the   nipple    of  a  woman  who  lias  put  a  syphilitic 
child,  not  her  own,  to  the  breast* 
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Lymphadenomti  forms  a  soft,  painless,  doughy  mass,  not  tending 
lo  BUppitt 

Malignant  inflection  is  most  frequently  derived  from  the  breast, 
but  may  come  from  the  limit,  from  an  epithelioma  of  the  hand,  or 
from  a  rapidly-growing  periosteal  sarcoma. 

Taut  an  at. — For  an  abscess  the  ana  if  abducted  as  far  as  possible 
and  an  incision  made  through  the  skin  midway  between  the  axillary 
Folds,  this  spot  being  usually  the  moat  prominent  part  of  the  swelling. 
Then  forceps  are  thrust  in,  followed  by  a  tube*  but  only  a  very  limited 
breaking  down  of  loeuli  with  the  finger  should  be  produced,  lest 
ha^norrhage  ensue  requiring  painful  plugging* 

For  i  ttimcm  of  the  enlarged  glands  along  with  1  breast  cancer,  see 
M&  To  remove  enlarged  glands  from  the  axilla 
alone,  abduct  the  arm  as  much  as  possible,  make  an  incision  along 
the  anterior  axillary  fold  and  a  cross  out  downwards  to  the  angle  of 
the  soapula,  and  follow  the  course  described  under  Brmtt,  After- 
wards the  skin  is  sutured  except  where  a  drainage-tube  is  put  in, 
septic  the  whole  cavity  is  filled  with  gauze. 

The  supra-trochlear  gland  receives  lymphatics  from  an  area  of 
distribution  correspoudiu^  to  that  of  the  ulnar  nerve.  Its  enlarge- 
ment may  be  distinguished  from  a  tumour  OH  that  nerve  by  being 
fixed  and  pressure  not  giving  rise  to  tingling  in  the  fourth  and  little 
finger,  A  joint-cyst  in  that  situation  can  be  felt  to  be  connected 
with  the  elbow-joint,  and  to  become  inure  or  less  tense  according  as 
the  ell  tow  is  extended  ur  flexed.  A  hematoma  from  a  ruptured 
MJu  is  mure  superficial  and  attached  to  the  skin.  An 
abscess  is  lail  open  or  the  enlarged  gland  excised  by  a  longitudinal 
incision. 

Glands  in  the  groin. — The  femoral  chain  of  glands  are  infected 
chiefly  from  the  foot  and  leg,  but  also  from  the  skin  of  the  scrotum 
near  the  junction  with  the  thigh.  It  is  rather  by  recent  and  small 
sources  of  infection  than  through  large  arras  of  Old  standing  ulcera- 
tion thai  an  absciss  arises.  Hence  it  may  he  ;■  Blight  blister,  crack, 
iT  at  first  overlooked,  which  is  the  source.  If  the  glands 
.'.i  tiling  from  a  chronic  ulcer  it  may  indicate  the  onset  of  malignant 
dne&Sft,  Both  epithelioma  and  acute  periosteal  sarootna  cause  malig- 
nant infiltration.  The  glands  lying  between  the  superficial  and  deep 
I  have  some  mobility  in  the  early  stages  off  enlargement,  except 
as  regards  the  gland  in  the  saphenous  opening,  Enlargements  have 
to  be  distinguished  from  a  hernia,  varix  of  the  saphenous  vein, 
aneurysm,  or  swelling  in  connection  with  the  hip. 

Th<  /   fflandi   are   enlarge* I    in    venereal   qfMJbfia   of    the 

.    urethra,   and   scrotum,    especially    the    most    internal    gland 

of  the  chain*     Eat  also  the  irritation   may  come  from  the  skin  as 

high  u  the  umbilicus,  and  from  the    tuns  or  buttock,     Ne\i   bo 

disease,  para$ite$  are  the  most  common  cause,      Strain   fluid 
mUrtrigQ  may  also  cause  an  enlargement)  which,  however,  does  not 
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.suppurate.  Tuberculous  disease  rarely  originates  in  the  superficial 
glands  of  the  groin,  but  may  follow  an  ulcer,  <**#.,  tuberculins 
inoculation  of  a  circumcision  wound. 

The  ilia*-  glands  are  infected  by  disease  confined  to  the  testis,  also 
by  extension  from  the  superficial  set. 

Treatment. — Incision  of  an  abscess  or  bubo.  It  is  better  to 
anaesthetise  the  patient  so  that  a  free  incision  can  \te  made,  and  the 
cavity  wiped  out,  by  which  means  the  formation  of  a  troublesome  sinus 
may  be  avoided,  (Jeaex&lly  speaking,  the  incision  for  the  femoral 
glands  is  made  vertically,  that  for  the  inguinal  parallel  to  Pouparta 
Ligament,  Some  advise  the  latter  to  be  vertical  over  the  most 
internal  glaud  of  the  act  when  made  without  a  general  anaesthetic, 
so  that  the  wound  may  gape  when  the  patient  stands  or  walks,  but 
this  is  more  likely  to  result  in  a  sinus.  The  patient  should  be 
lying  down  for  the  incision. 

A  sinus  has  to  be  excised,  or  at  least  fully  slit  up,  well  scraped, 
and  dressed  with  gauze.  Occasionally  abscess  and  ulceration  go 
on  with  gtttftt  rapidity,  and  extend  into  the  blood -vessels.  The 
prognosis  is  then  bad,  owing  to  ligatures  not  holding  on  the  sloughing 
vessels.  The  wound  is  swabbed  out  with  a  strong  antiseptic,  iodo- 
form dusted  on,  and  the  wound  dressed  with  gauze,  pressure  being 
meanwhile  kept  up  on  the  external  iliac.  After  (not  before)  the  dis* 
infection  of  the  wound,  the  external  iliac  artery  may  be  ligatured  l>v 
the  extra- peritoneal   method. 

An  indolent  mass  of  glauds  may  be  due  to  gummatous  disease,  tad 
diminish  mider  mercurial  ointment  locally  and  iodides  internally,  or 
be  lymph  adenomatous,  and   then  large  doses  of  arsenic  may  bv 
cessf  uh    But  malignant  lympho-sureonui  may  also  appear,  and  quickly 
iuvolve  the  vessels. 

The  glands  in  the  groin  are  excised  by  a  T-shaped  incision,  a  ver- 
tical incision  in  the  line  of  the  femoral  artery  and  a  cross  incision 
parallel  to  Poupart's  ligament.  All  the  glauds,  with  the  superficial 
\  and  fat,  are  then  dissected  from  the  deep  fascia  towards  the 
saphenous  opening,  where  the  vein  must  be  excised  between  two 
ligatures,  and  numerous  branches  of  the  common  femoral  tied  near 
their  origin.  All  this  dissection  require*  great  care  not  to  injure 
the  main  artery  and  vein*  which,  if  involved,  bad  better  be  left 
untouched,  lest  gangrene  follow  the  excision. 

Popliteal  lymphatic  glands. — They  receive  lymph  from  such 
a  limited  area,  fit.,  the  back  of  the  heel  and  calf,  that  a  injected 
blister  on  the  heel  is  the  usual  cause  of  their  enlargement  and 
of  the  production  of  an  abscess.  But  suppuration  in  the  popliteal 
space  may  also  be  caused  by  disease  of  the  km-v  joint  or  bones.  In 
obscure  cases  an  abscess  must  be  distinguished  from  an  intbi 
popliteal  aneurysm  by  rout  roiling  the  circulation  above  and  exploring 
with  caution,  avoiding  any  injury  to  the  vein. 
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Neuritis  and  neuralgia, — Neuralgia  simply  means  nerve-pain, 
and  Ul  dependent,  in  moat  of  the  forms  with  which  surgery  deals, 
ujmjii  neuritis,  especially  if  infiltration  by  malignant  disease  be 
included. 

When  neuritis  commences  in  the  sheath  of  the  nerve  it  may  be 
termed  perineuritis  ;  or  when  it  affects  the  connective  tissue  amongst 
the  nerve  fibres,  interstitud  neuritis ;  or  both,  adventitial  neuritis* 
When  inflammation  affects  the  nerve  fibres  themselves  it  may  be 
culled  pctrenthymatOUt  Mfr&M  or  degenerative  neuriti$y  or  simply 
iary  inflammatory  defeneration.  Special  forms  of  neuritis  are 
a*cevditt;f  tjftiritts,  when  the  inflammation  spreads  up  the  nerve; 
tocati  when  affecting  one,  or  multi/tl<\  affecting  many  nerves,  or 
htrtd  neuritis  when  affecting  nerves  near  their  terminal  ion. 

Games  of  neuritis. — -A.  Local  :  (1)  Injury,  as  wounds,  contusions, 
compression,  or  strains  ;  (2)  Gold  a  fleeting  a  superficial  nerve,  often 
termed  M  rheumatic  "  ;  (3)  Extension  of  inflammation  :  the  eerebro- 
BpSlial  nerves  by  extension  from  inflammation  of  the  meninges  j 
nerves  near  joints  by  suppuration,  or  from  a  bedsore ;  the  inter- 
costal nerves  by  extension  from  an  inflamed  pleura  ;  from  veins 
affected  by  phlebitis.  Ii  tleneral;  (1)  Toxins — diphtheria,  alcohol, 
typhoid  fever,  influenza,  gout,  rheumatism,  malaria  ;  (2)  Metallic 
t  poisons,  lead,  arsenic  ;  (3)  Infiltration  by  special  disease, 
syphilid   tubercle,  leprosy,   can  err. 

Pathology, — Local  neuritis  is  generally  adventitial,  affecting  the 
nerve  sheath  and  the  connective  tissue  between  the  superficial  bundles. 
If  acute,  the  nerve  is  red  from  dilatation  of  its  small  vessels,  and 
swollen  from  infiltration  of  leucocytes  between  the  uerve  fibres. 
In  chronic  inftaramatjon  tin."  sheath  is  thickened,  more  adherent, 
and  the  hiiUt  zone  of  the  nerve  shows  increase  of  fibrous  tissue 
with  degeneration  of  fibres.  When  the  nerve  is  in  a  bony  or 
fibrous  canal  and  cannot  swell,  pressure  is  exercised  upon  the  deeper 
bundles  of  fibres,  and  hence  function  is  easily  disturbed  or  lost. 
Tin.  changes  in  the  fibres  following  inflammation  is  that  of  degenera- 
tion similar  to  that  described  under  Injury  (see  p.  280).  The  middle 
of  the  nerve  is  h.vist  affected,  and  the  change  stops  just  above  the 
limit  of  the  inflammation.  In  syphilitic  neuritis  along  with  simple 
neuritis  a  definite  gummatous  mass  may  form.  In  cancer  there  is 
much  interstitial  neurit  in  surrounding  the  actual  infiltration  of  the 
cancer  cells,  which  gradually  replace  the  nerve.  In  leiicocytln* rmia 
the  nerves  are  infiltrated  with  white  cells. 

Symjttoms. — The  nerve,  if  superficial,  may  be  felt  to  be  swollen, 

tedder  on  pressure.     There  is  pain,  buruiug,  luring  or  darting,  inter- 

teat  or  continuous,  with  paroxysms.     It  is  generally  worse  at 

night,  is  increased  by  movement,  or  by  posture  causing  increased 

pressure  or  temporary  congestion,      Keflex  disturbances,  increased 
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sweating  or  muscular  spasm  may  occur.  When  the  nerve  h  •  •■im- 
pressed or  in  process  of  being  destroyed,  there  is  tingling,  numbness 
or  loss  of  sensation,  also  muscular  paralysis  and  wasting.  If  many 
nerves  AM  affected  there  may  be  some  fever.  The  paiu  frequenUy 
radiates,  is  Dot  limited  to  the  in rve  but  extends  to  the  whole  limb, 
even  to  the  bone,  or  the  akin  is  hypenesthetic.  Trophic  chair, 
the  skin  may  occur,  such  as  hcrp<-s,  or  the  degenerative  changes, 
gfloaey  .skin,  pigmentary  changes*  changes  in  the  hair,  effusion  into 
joints,  followed  by  adhesions.  The  neuritis  may  ascend  to  the 
plexus  from  which  the  nerve  proceeds,  or  to  the  spinal  cord  itself  ;  or 
the  opposite  nerve  may  be  involved  by  *l  sympathetic  neuritis."  It 
is  supposed  Mint  referred  pain  can  start  a  vasomotor  disturbance, 
ami  so  neuritis, 

Treatment — (1)  The  cause  should  if  possible  be  sought  for 
locally  and  removed,  e.g.^  a  foreign  body,  spiculum  of  boil 
decayed  tooth,  scar  or  callus  following  a  wound  or  fracture,  etc,;  or 
when  a  general  cause  it  may  he  prevented  from  acting,  or  may  be 
removed  by  drugs,  t,*j*%  iodide  of  potassium  and  mercury  for 
syphilitic  neuritis*  quinine  for  malarial  neuritis,  iron  and  arsenic  or 
phosphorus  for  atuemia. 

(2)  The  relief  of  pain  is  most  thorough  under  the  use  of  opium  or 
by  injecting  morphine  with  atropin,  either  subeutaneously  or  into 
the  nerve,  but  there  are  grave  objections  to  a  continued  use  of  such 
remedies  ;  also  chloroform  vapour  may  be  used  for  paroxysmal  at 

or  phenacetiu.      Bromide  of  potassium  is  most  generally  given,  also 
fcOcmite,  gelsemium,  croton  chloral,  cannabis  iudica,  uitrc>glycermi  . 

(3)  Locally  the  pain  may  be  relieved  by  extract  of  La- 1  lad  on  na  or 
opium  fomentations,  by  liniments  of  chloroform  and  aconite,  by  bllatar- 
iug  or  the  actual  cautery  (spinal  neuralgia),  by  the  application  of  a 
strong  Fa  radio  current,  or  by  stroking  a  weak  cons  taut  current, 
which  gently  stimulates,  over  the  nerve.  Or  percussion  of  the 
nerve  may  do  good,  presumably  by  promoting  absorption  of  diseased 
products.     The  effect  of  r  rays  or  electric  baths  may  be  tried. 

(I)  Destructive  agents,  such  M  pure  carbolic  acid  or  1  per  cent. 
oMnic  acid,  injected  in  drop  doses,  have  been  recommended  for 
sensory  nerve  twigs,  such  as  those  of  the  fifth.  On  a  motor  Bern 
they  might  cause  undue  paralysis. 

(5)  Nerve-stretching  by  temporarily  paralysing  a  nerve  is 
supposed  to  have  a  beneficial  effect  locally  by  freeing  the  nerve 
from  adhesion  to  its  sheath,  and  to  give  temporary  rest  to  cells 
on  the  proximal  side,  so  that  by  the  time  the  nerves  begin  again 
Ooduot  afferent  impulses,  tho  nerve  cells  have  recovered  their 
normal  to  tie. 

(0)  Neurectomy,  the  excision  of  a  portion  of  the  nerve,  the  cut 
mdi  being  afterwards  re-united,  is  indicated  when  a  limited  portion 
of  a  nerve  bus  been  destroyed  by  disease  ;  it  is  also  employed  for 
the  removal  of  the  bulbous  ends  of  nerves  after  amputation. 
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(7)  Nerve  extraction,  or  avulsion,  neurexaresis,  consists  in  drawing 
i  nerve  From  its  tterve  centre  by  slow  traction,  so  as  to  prevent 
any  possibility  of  restoration  of  conductivity. 

Excision  Off  a  gauej  ion,— This  is  indicated  when  the  disease 
Las  already  spread  so  far  that  the  symptoms  persist  after  stretching, 
excising,  or  tearing  out  nerves. 

FORMS     OF     NEURALGIA. 

Trigeminal  neuralgia — Neuralgia  affecting  branches  of  the 
fifth  nerve. — The  more  severe  and  intractable  forms  uf  trigeminal 

neuralgia  with  which  surgery  is  called  upon  to  deal  is  a  disease  of 
late  life,  occurring  in  pitients  about  or  over  sixty,  and  frequently  in 
old  women.  It  appears  to  be  an  ascending  neuritis,  beginning  in  sonic 
peripheral  branch  in  consequence  of  irritation*  and  gradually  ascend* 
iug  to  the  Uasseriau  ganglion,  or  in  other  cases  afteetmg  from  the 
beginning  the  Gasserian  ganglion  itself.  It  is  marked  by  paroxysms 
of  [^iii,  accompanied  by  muscular  twitch  in  gs  and  spasms,  when  it 
is  known  as  tic  douloureux,  or  when  the  attacks  are  of  short  duration 
and  of  an  excruciating  character,  as  epileptiform  tic  or  neuralgia. 

The  cause  can  sometimes  be  traced  to  local  irritation  in  the  mouth, 
,  or  accessory  sinus,  the  orbit,  or  bony  foramina;  to  attacks  of  cold, 
influenza,  and  other  causes  of  neuritis  ;  or  thirdly,  to  senile  debility, 
which  interacts  with  the  pain,  the  one  increasing  the  other,  <\p,,  by 
causing  the  gums  and  jaw  to  be  so  tender  that  the  patient  cannot 
masticate.  The  failure  of  medical  remedies,  exhaustion  of  the 
patient,  unhinging  of  the  patient's  mind  disposing  him  towards 
suicide,  are  indications  for  surgical  measures.  It  is  of  gi 
importance  that  all  local  sources  of  irritation  be  excluded  ;  in  the 
mouth,  decayed  teeth  or  bone  ;  in  the  nose,  stenosis,  or  polypi  ;  in 
an  accessory  nasal  sinus,  suppuration  \  and  in  the  eye,  errors  of 
refraction.  Also  specific  medical  remedies  for  syphilis,  malaria,  etc., 
should  first  have  a  trial 

Surgical  treatment  consists  in  nerve  stretching,  or  better  avulsion 
of  those  branches  of  the  fifth  nerve  which  are  the  most  painful,  and 
the  skin  over  which  is  the  most  hypenesthefcic  \  and  failing  relief  by 
these  means,  the  removal  of  the  Gassenan  gcmgtitm*  This  seems  a 
better  course  than  at  once  to  proceed  to  attack  the  ganglion,  a 
severe  operation  reported  to  have  a  mortality  of  about  20  per  cent. 

A,  First  division.—  (a)  Svpruhorbital  neuralgia,  also  called  "brow 
ague,1'  from  its  frequent  connection  with  malaria.  The  pain  radiates 
from  the  supra-orbital  notch  over  the  anterior  half  of  the  head,  there 
being  a  painful  spot  on  the  nerve  immediately  above  the  notch. 
The  pain  felt  in  this  nerve  may  be  due  to  a  diseased  frontal  sinus. 
1  hiving  excluded  such  cause  the  nerve  may  be  exposed  by  a  short 
horizontal  incision  just  above  the  notch,  which  can  usually  be  felt. 
The  nerve  is  raised  on  a  hook  and  one  inch  excised,  or  gradually 
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drawn  ou  by  the  hook,  or  by  rolling  it  ow  the  jaws  of  a  pair  of 
clamp  forceps  until  the  proximal  end  is  drawn  out. 

(6)  Ocular  nenraiym* — When  the  pain  is*  seated  in  the  eyeball, 
errors  of  refraction,  especially  hypermetropic  rhcuriuttic  intiamina- 
tion  or  anaemia,  should  be  first  considered.  Such  methods  of  treat- 
ment failing,  the  ophthnlmir  division  m;iv  be  Bought  for  through  a 
horizontal  incision  in  the  upper  lid,  immediately  below  the  eyebrow. 
Having  cut  through  the  orbicularis  and  attachment  of  the  lid,  the 
supra-orbital  branch  .should  be  traced,  by  depressing  the  levator 
palpebne  with  the  eyeball,   through   the  fat  under  the  roof  of  the 


Fiu.  17&.—D  ingrain  showing  lines  of  incision  in  the  surgical  treatment  of  trig) 
iieurnlgin*     t%.  Joira-orbitoHor^xi^io/,;  tlaMiifraorbitni  ttnriiiiaiini^L.i  iloj 
ihMam  of  the  fifth  nem  .  the  iiitamiplad  oonthiuatioa,  ibe incisioD  forth«*eoomd 
>li  virion  vi  Um  liftli  nerve,      b.   Tempon^  marking  uV  Bftp  raited  in  expout 
OilKrim  ganglion*     c>  Pre-mirieulur,  tfal  inciaion  for  the  ft  urktuV  tampon]  I 
.7.   Boloi  £m  lobti)*,  the  oblique  im  iMJ.ii  far  the  frtewJ  nerve,     c.  Behind  the  angle 
of  1 1.  :,  i   j  eXpOAtfig  the  Eingiui!  r  'lentul  mrves  by  the 

cxtnwburcnl  openUfOO* 

orbit,  until  the  ophthalmic  division  is  found,  and  the  nerve  drawn  out 
from  tluj  sphenoidal  fissure.  The  eyeball  requires  special  protection. 
R  Second  division, — /njr*t-*.*ri*it*d  neuralgia, — Special  pain  may 
be  felt  over  the  exit  of  the  nerve,  down  the  side  of  the  nose*  over  the 
malar  bone,  or  in  the  teeth  or  gums  of  the  upper  jaw.  It  is  most 
necessary  to  exclude  irritation  from  carious  teeth,  stumps  and  dead 
boo*,  empyema  of  the  maxillary  antrum,  polypi  or  necrosis  of  boot 
in  the  nnae.     These  causes  being  excluded,  the  am* 

nun-  he  ejpoeed  bg  i  borieooUd  indsion  jual  belon  the  boxdac  of 
the  orbit,  in  a  line  drawn  between  the  supraorbital  notch  and 
the  division  between  the  bicuspid  teeth  (Fig*  175,  a).  The  skill, 
orbicularis  palpebrarum,  and  levator  labu  superior^  being  divided, 
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the  nerve  is  drawu  out,  or  it  may  first  be  followed  back  a  little 
distance  bj  cutting  away  the  roof  of  the  canal  in  order  to  get  a 
better  hold. 

The  second  division  may  be  removed  at  the  foramen  rotund um. 
(*>)  Thrtrtujh  //uf  itTitrtntt  ((  amoeban^  operation). — This  is  a  dis- 
section  in  which  a  bead  mirror  or  electric  lamp  is  required,  The 
upper  lip  isatrongly  retracted,  the  buccal  mucous  membrane  divided, 
iiud  the  front  wall  of  the  antrum  opened,  A  T-shaped  incision 
has  been  made  on  the  face,  but  a  well  marked  sear  remains  visible. 
From  within  the  antrum  the  infra-orbital  nerve  may  be  followed 
back,  a  bright  electric  light  causing  the  nerve  to  glisten  through 
the  back  wall,  which  is  chipped  away.  Meckel's  ganglion  lying  in  the 
fat  of  the  spheuo-maxillary  fossa  and  the  nerves  emerging  from  the 
foramen  rotuudum  are  thus  met  with*  Walsbam  has  successfully 
performed  this  operation  several  times  without  inflammatory 
uomplications  ;     in    particular    no   harm    happens   to   the   eye* 

(h)  Th  to  ugh  (Jie  malar  ret/ton. — T  he  i  n  e  is  i  on  for  e  1  pos  i  n  g  t  h  e  in  f ra- 
Orbital  foramen  is  extended  outwards  over  the  malm  I  i<meto  the  zygoma 
I  ~;\  a).  The  orbicularis  is  pushed  upwards  towards  the  orbit, 
tin  levator  labii  superiom  and  the  masseter  downwards  ;  then  the 
outer  angle  of  the  orbit  the  malar  bone  and  the  malar  process  of  the 
upper  jaw  are  cut  through  and  hooked  upwards  and  outwards;  next 
the  infra-orbital  nerve  is  traced  backwards  along  the  roof  of  the 
mitMim,  across  the  sphenomaxillary  fossa  to  the  foramen  rotuudum, 
where  it  is  divided,  and  its  distal  palatine  branches  drawn  out 
Branches  of  the  internal  maxillary  artery  require  ligation  ;  the  bone 
is  replaced  and  the  wound  sutured, 

( \  Third  division, — (et)  Inferior  dental  nruraljtti.  —  Special  pain  is 
felt  over  the  end  of  the  nersfe  as  it  emerges  from  the  mental  foramen. 
Pain  in  this  nerve  is  most  likely  to  be  caused  by  some  dental 
trouble,  carious  teeth  or  stumps,  an  outgrowth,  an  odontome  on  the 
root  of  an  apparently  sound  tooth.  When  the  pain  appears  to  be 
a  neuritis  situated  at  the  mental  foramen,  the  nerve  may  be  exposed 
there  and  drawn  out,  the  incision  being  made  in  the  line  drawn 
from  the  supra-orbital  notch  through  the  division  between  the 
bicuspid  teeth  :  the  foramen  looks  forwards.  It  is  reached  by 
drawing  down  the  lower  lip  and  cutting  through  the  mucous 
hrane,  If  further  back,  the  nerve  before  it  enters  the  lower 
jaw  can  also  be  exposed  through  the  mouth.  Walaham  has  many 
times  stretched  the  nerve  in  this  way,  and  can  speak  in  the  highest 
t e n 1 1 a  of  the  operation .  T h e  se ptic  tro u b I e,  oec r*  i e I ,  e to. ,  to  a v oid 
whuh  more  elaborate  operations  have  been  undertaken,  are  myths. 
ttton»— Open  the  mouth  with  a  gag,  make  an  incision  from  the 
last  molar  tooth  in  the  upper  to  the  last  molar  tooth  in  the  lower 
jaw  ;  insert  the  finger  between  the  internal  pterygoid  muscle  and  the 
bone,  feel  for  the  spine  of  bone  at  the  entrance  of  the  inferior  dental 
foramen,      Now  pitas  a  hook  round  the  nerve,  stretch  and  gradually 
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pull  it  out  as  much  as  possible.  The  wound  heals  in  a  few  days 
without  trouble,  and  the  patient  may  be  about  his  work  within  a  week. 

{ft)  Lingual  neimtttjki. — There  may  be  intense  neuralgia  in  the 
anterior  two-thirds  of  half  the  tongue,  so  much  so  that  the  patient 
dare  not  move  it  to  speak,  masticate,  or  swallow  his  saliva.  The 
mouth  must  be  carefully  examined  to  exclude  a  ezftaJJ  epithelioma, 
.../.,  appearing  us  an  indurated  fissure  in  the  region  of  the  palatal 
fold.  The  tongue  may  be  drawn  out  and  to  the  opposite  side,  when 
the  tiutjwtl  nerve  can  be  reached  as  it  crosses  the  fold  thus  made 
tense  between  the  tongue  and  the  angle  of  the  jaw,  immedii 
beneath  the  mucous  membrane  ;  or  it  is  exposed  as  described  above 
for  the  inferior  dental  nerve  ;  the  lingual  lies  internal  to  the  spine, 
the  inferior  dental  nerve  behind  the  spine. 

13oth  the  infer  tor'  drntal  and  the  liny  mil  i  y  he  exposed  by  an 

extmutl  jbjejfiai  curving  behind  the  angle  of  the  jaw  (Fig.  1  75)  from 
the  facial  artery  to  half  an  inch  above  the  angle,  beyond  which  the 
incision  must  not  go  deeper  than  the  akin,  or  branches  of  the  facial 
nerve  will  be  divided.  The  masse  ter  is  then  detached  with  a 
raspatory  and  the  bone  trephined,  or  the  signoid  notch  deepened 
until  the  inferior  deutal  foramen  and  the  nerves  are  met  with. 

The  ftuccul  aanir  which  supplies  sensation  to  the  inner  side  of  the 
mouth  appears  at  the  anterior  border  of  the  eoronoid  process  on  the 
fibres  of  the  buccinator  muscle.  It  has  been  reached  from  &* 
mouth  by  cutting  down  upon  the  anterior  border  of  the  eoronoid 
process  through  mucous  membrane  and  muscle,  or  externally  by  a 
horizontal  incision  just  above  the  parotid  duct,  below  the  zygoma 
and  malar  hone. 

(a)  Temporal  neuralgia. — The  pain  is  worse  over  the  temple,  w 
radiates  towards  the  parietal  eminence  in  the  line  of  the  auriculo- 
temporal nerve,  (.'are  must  be  taken  to  exclude  trouble  in  the  ear, 
whether  due  to  a  minor  cause,  such  as  wax  or  a  foreign  body  in  the 
us,  or  to  some  more  extensive  mischief.  The  aurtatlo-tettt/Hwtt 
ntrvc  is  found  immediately  behind  the  temporal  artery,  ami  is 
reached  by  a  vertical  incision  from  the  level  of  the  zygoma  for 
1£  inch  upwards  (Fig*  175,  c)* 

Extracranial  operation  on  the  third  and  second  division*.  —  A  flap 
of  skin  is  turned  upwards  by  an  incision  extending  from  the  external 
angular  process  of  the  orbit  downwards  along  the  zygoma  and  upwards 
in  front  of  the  ear  (Fig.  1 75,  6),  or  downwards  by  an  incision  starting 
from  the  attachment  of  the  auricle,  across  the  temporal  fossa  to  the 
middle  of  the  malar  lione.  The  zygoma  is  cut  across  in  front  of  the 
ear  and  at  its  junction  with  the  malar  Iwme,  the  temporal 
divided  and  tin-  hone  turned  down  with  the  masseter ;  so  pushing 
d&W&  the  parotid  duct  and  branches  of  the  facial  nerve.  The 
temporal  muscle  may  he  also  turned  down  from  its  attachment  to 
skull  or  raised  by  cutting  across  the  eoronoid  process,  or  simply 
drawn  backward*  to  reach  the  foramen  rotundum,  and  forwards  for 
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the  foramen  ovale.  The  external  pterygoid  is  thus  exposed  and 
retracted,  whilst  the  finger  follows  the  great  wing  of  the  sphenoid 
d0WD  to  the  n»ot  of  the  pterygoid  process.  Close  behind  its  sharp 
edge  is  the  foramen  ovale,  and  a  little  further  forwards  is  the  spur 
on  the  great  wing  of  the  sphenoid*  and  thus  the  foramen  rotundum 
can  be  reached.  Doe  or  both  nerves  can  now  be  drawn  out  from 
the  skull,  and  also  their  peripheral  branches  can  be  similarly  treated . 
Branches  of  the  internal  maxillary  artery  require  clamping  and 
tying  ;  there  may  be  much  venous  haemorrhage,  to  be  checked  only  by 
firm  pressure  or  even  by  breaking  off  the  operation  for  a  day  or  two. 

Removal  of  the  Qauerian  ganglhn. — Local  or  general  causes  of 
the  pain  being  excluded!  and  the  extraction  of  branches  baying 
tailed  to  relieve,  there  remains  the  excision  of  the  Gasserian  ganglion, 
which  has  undoubtedly  afforded  permanent  relief  in  some  oases. 
The  operation  is  a  severe  one,  the  mortality  being  about  20  per  cent, 
from  shock  and  septic  inflammation.  The  indications  for  the 
operation  are  at  present  somewhat  doubtful  :  if  employed  as  a  last 
resource,  the  patient  beiug  already  exhausted,  the  mortality  must 
needs  be  high  ;  done  early,  it  may  be  argued  that  the  patient  could 
possibly  have  been  relieved  by  less  severe  measures. 

The  operation  at  present  most  generally  used  is  the  intracranial 
extradural  method  of  Kra use- Hartley,  Mr.  Rose's  operation  is  mainly 
extracranial  as  described  above  for  the  nerve  divisions.  Sir  Victor 
Horslev  employed  an  intradural  method  to  divide  the  root  of  the 
fifth  on  the  proximal  side  of  the  ganglion,  but  it  appears  to  be  too 
dangerous  from  shock  and  extravasation  of  blood. 

7 '//.*■  Kranw-ffartfrv  nut  hod. — A  curved  flap,  including  skin  Rod 
muscle,  is  turned  down  from  the  temporal  fossa  above  the  zygoma 
extending  from  above  the  external  auditory  meatus  to  the  external 
angular  process  of  the  orbit,  then  the  squamous  portion  of  the 
temporal  bone  is  trephined  and  cut  away.  This  flap  has  been 
modified  by  making  it  of  the  shape  of  the  (Jreek  capital  Q,  so 
include  skin,  muscle,  and  bone.  The  bone  is  cut  round  by  a  circular 
saw,  and  the  narrow  part  broken  across  or  cut  through  with  a  Qigli'f 
lig.  191).  Next  the  dura  mater  is  carefully  detached  toward* 
the  anterior  end  of  the  petrous  bone.  Then  three  difficulties  are 
untered,  (a)  The  middle  meningeal  artery  emerging  from  the 
foramen  ipinosum  may  run  behind  the  area.  It  may  be  ligatured 
without  difficulty,  or  the  foramen  or  bony  canal  plugged  by  cotton- 
wool, wax  or  a  match  ;  however,  the  external  carotid  has  bad  to 
be  tied  ;  (h)  The  cavernous  sinus  and  branches  may  cause  venous 
totrhage,  which  may  be  checked  by  sponge  pressure  for  a  minute 
or  so,  but  it  may  be  so  free  that  the  wound  1ms  to  be  plugged  and 
the  operation  interrupted,  to  be  resumed  after  some  days  ;  (e)  The 
renxoral  of  the  ganglion  is  accomplished  by  dividing  the  second  and 
third  divisions  at  the  foramina,  avoiding  if  possible  the  motor  root,  by 
drawing  and  twisting  out  the  ganglion  from  its  bed*     The  ophthalmic 
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division  is  left  if  possible,  not  only  from  the  danger  to  the  eye,  hut 
also  to  avoid  tearing  into  the  cavernous  sinus  in  trying  to,  get  at 
the  nerve  in  the  sphenoidal  fissure.  When  it  must  be  included,  the 
dura  may  be  divided  a  little  behind  the  ganglion,  so  that  the  whole 
root  can  be  got  at  :   this  of  course  destroys  also  the  motor  dtvilj 

The  eye  is  endangered  whenever  the  first  division  is  in  vol 
as  the  cornea  is  rendered  insensitive,  and  it  is  easy  for  irritation 
to  go  on  to  destruction  of  vision*  Before  the  operation  the  eyelids 
should  be  closed  either  by  strapping  or  temporary  suture  ;  no  strong 
antiseptic  should  be  allowed  to  come  in  contact  with  the  eyeball, 
nor  any  rough  manipulation  to  bruise  it.  After  the  operation  the 
eye  should  be  protected  by  a  watch-glass  or  celluloid  plate  fixed  by 
strappinj'. 

The  ame.Hthesia  is  not  important  after  the  removal  of  single 
branches  of  the  fifth  nerve  a>  tin-  ;uxas  overlap  so  much  :  removal  of 
the  Oasseriau  ganglion,  however,  produces  permanent  i&m(  hi flkk,  umI 
it  may  be  paralysis  and  wasting  of  the  lower-jaw  muscles  from 
removal  of  the  motor  root,  A  hollow  fonm  in  the  temporal  region, 
Kid    tho  movements  of   I  lie  \\\\  impaired.      lit  lief  of   pain 

follows  temporarily,  hut  a  return  occurs  in  some  cases  even  when  there 
bai  been  a  free  removal,  from  the  disease  progressing  on  the  proximal 
side  of  the  ganglion.  Death  has  occurred  from  shock  to  a  previoi 
exhausted  patient  submitted  to  a  prolonged  operation  ;  from  free 
hmoorrh&ge,  al.su  from  teptfc)  ehanues.  such  as  meningitis,  or  vupar* 
tieial  abscess,  infection  coming   possibly   trough  an  exposed   nasal 

sinus  or  the   KiMa'  hian  tulje. 

Facial  spasm. —  Facial  spasm  may  occur  without  pain,  or  be 
associated  with  neuralgia  of  the  fifth  uerv- ,  Medical  remedies 
failing,  the  nerve  has  been  stretched  outside  the  ^1  ylo-mastoid 
forahHU.  Jf  this  is  done,  paralysis  of  some  months'  duration  fallows, 
and  meanwhile  the  spasms  are  absent,  but  in  only  two  cases  out  «>f 
twenty  was  the  relief  permanent,  in  the  others  it  recurred,  The 
nerve  should  certainly  not  he  rmaofcpd  or  torn  out,  at  any  rate  at  the 
first  operation,  on  account  of  the  inevitable  paralysis  and  deform  it  v 
resultintr,  Stretrftin't  tk/uU  nrrt't.  An  incision  is  made  from 
thi  base  of  the  mastoid  process  to  the  angle  of  the  jaw,  the  lobule 
of  the  ear  hooked  upwards,  the  parotid  gland  forwards,  and  the 
posterior  auricular  artery  hack  wards.  The  anterior  border  of  the 
mastoid  process  and  the  edge  of  the  stei  no  -mastoid  arc  exposed  behind, 
alio  the  posterior  belly  of  the  digastrieus  passing  forwards  and  just 
over  the  external  carotid.  Above  the  attachment  of  the  digaattjcoi 
th*  nerve  appears  at  the  anterior  border  of  the  mastoid  process, 
and  stretches  forwards  to  reach  the  vertical  ramus  of  the  jaw  about 
midway  between  the  joint  and  the  angle,  A  restoration  in  part  of 
the  functions  of  a  paralysed  facial  nerve  has  been  accomplished  by 
ting  into  it  the  spinal  accessory  or  hypoglossal. 

♦.►pinal  accessory  nerve* — Spasmodic  wryneck,  tonic  or  clonic 
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,  hna  often  no  apparent  cause,  although  reflex  irritation  from 
the  teeth,  scalp,  enlarged  glands,  a  scar  of  a  wound  or  a  foreign 
body  are  occasionally  the  origin,  and  require  removal,  Medical 
means  failing,  division  of  the  muscle  is  useless*  The  division  of  the 
nerve  is  nut  attended  by  any  serious  <  Ira  whacks,  from  paralysis  or 
contracture  of  the  sterno- mastoid  or  trapezius,  the  muscles  having 
additional  supply  from  cervical  nerves*  The  nerve  is  exposed  by  an 
incision  along  the  anterior  border  of  the  sterno-inastoid ;  after  divi* 
sioTi  of  tlie  fascia,  retraction  of  the  muscle  and  hooking  up  the- nerve, 
tin-  nerve  ifl  avulned.  Stretching  u  suitable  <>nl\  f<»r  *lii;ht  and 
recent  cases,  owing  to  the  likelihood  of  return  on  recovery.  It  is 
best  to  steadily  draw  upon  the  nerve  until  it  comes  out  by  its  spinal 

ts,  Spinal  haemorrhage  has  not  followed  either  in  man  or  in 
experiments  on  animals  (Claude  Bernard). 

Qcrvic&oeeipikU  neumhjia. — The  neuralgia  affects  the  upper  four 
cervical  posterior  nerve  branches,  which  are  painful  where  they  become 
superficial,  the  great  occipital   nerve  midway  bet  w  ten  the  occipital 

buberaoOQ  and  the  mastoid  process,  the  sub-occipital  nearer  the 
middle  line,  other  branches  between  the  sterno-mastoid  aim1  trapezius. 
The  nerves  have  been  exposed,  followed  backwards  to  the  spina] 
foramina  and  drawn  out. 

Brachial  fdrxu** — Following  injury,  and  for  ascending  neuritis,  the 
plexus  has  been  exposed  by  the  same  incision  as  for  ligature  of  the 
third  part  of  the  subclavian  and  then  stretched* 

The  oervmt  stjmpatkttiv  turn, — Its  irritation  and  paralysis  have 
been  referred  to  under  Injury  and  similar  results  may  be  caused  by 
tumour,  The  cervical  sympathetic  nerve  trunk  has  been  divided  or 
a  piece  excised  for  the  relief  of  glaucoma,  exophthalmic  goitre  and 
epilepsy,  especially  for  glaucoma.  The  operation  is  done  by  exposing 
the  nerve,  through  an  incision  along  the  anterior  border  of  the 
!•  i  mastoid,  then  retracting  the  muscle  outwards,  and  the  internal 

jugular  vein  and  mm 11  carotid  artery  inwards,  avoiding  the  Vftgqa 

nerve,  Xhe  eflta  *  ia  oongeeticn  of  the  face  and  ear,  with  ■  flow  of 
and  mucus  from  the  nose,  and  weight  in  tin.-  bend,  hi  some 
eases  there  has  been  diminished  intra-oculiir  tension,  relief  from  orbital 
neuralgia,  and  improvement  in  vision,  but  only  temporarily,  A 
relate  lias  followed. 

Inhraaiaf    nawralgUX — f*leurtnfyma. — A    persistent     pain     bus 
stated  the  excision  of  one  or  more  intercostal  nerves. 

Sciatica —iSvvV^N  neuritis. — Neuritis  in  the  course  of  the  seiafit 
nerve  may  result  from  cold,  injury,  foreign  body,  and  fracture  of  the 
acetabulum  or  great  sciatic  notch*  It  may  be  connected  with 
osteoarthritis  in  the  hip,  with  pelvic  inflammation,  a  sigmoid  flexure 
overloaded  with  freees,  cancer  of  the  rectum,  the  pressure  of  the 
child's  head  or  of  forceps  during  labour,  pelvic  exostoses,  gluteal 
aneurysm  or  abscess,  or  it  may  be  due  to  a  spinal  lesion,  either 
iculous  or  syphilitic,  or  to  a  new  growth.     Gout  or  rheumatism 
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ere  supposed  to  be  the  source  of  other  cases*  where  there  is  00 
of  a  local  lesion.  The  patient  feels  great  pain,  and  has  tenderness 
In  the  coarse  of  the  sciatic  nerve,  which  may  become  at  times 
agonising,  and  he  followed,  if  prolonged*  by  wasting  and  contracture 
in  the  calf  and  peruuei  muscled  In  sciatica,  I  he  hip-joint  can  In- 
dexed ami  EDOTed  whilst  the  knee  is  bent,  but  an  attempt  to  tie* 
the  hip  when  the  knee  is  extended  is  apt  to  cause  excessive  pain 
The  same  movement  of  the  sound  leg  may  likewise  cause  pain  in 
the  diseased  nerve  by  tension  transmit  tod  from  the  sound  ncr 
through  the  eauda  equina  i  t'atwtf). 

Treatment. — Rest,  including  even  a  long  splint  and  extension,  free 
purgation  in  particular  with  castor  oil,  blistering  *»r  even  ram*  rism 
the  skin  over  the  course  of  the  nerve  down  the  thigh,  have  each  h 
its  advocates  as  succeeding  in  some  cases,     If  there  is  great  lo< 
tenderness,  the  nerve  should  be  explored  in  the  hope  of  finding 
obscure  cause,    a   bone   spiculum,  a  needle,   etc.     Stretching    tl 
nerve    is    not.    in    any   way  a    daDgeEUBS  operation,    pain   may 
relieved    for   a    time ;    unfortunately   it  often   returns  as   soon 
st'iisutifiii  is  n.  gained.    However,  it  is  impracticable  to  divide  the  nerve 
on   account  of    its  important  functions  and   the  paralysis  and  con- 
tracture of  the  limb  which  would  result.      The  sciatic  nerve  may  be 
partly  stretched    without    a   wound   by  flexing   the   hip  to  a   right 
angle   or   more   whilst    keeping   the   knee   fully    extended.       The 
incision  to  stretch  the  nerve  is  made  along  the  middle  of  the  hack 
of  the   thigh   in  the  line  of   the  nerve,  beginning  just  below  the 
gluteus  maxim  us.     The  biceps  and   semi  -  ten  dinosis   are  separated, 
Hid    tin-   nerve   steadily  pulled  on,  not  jerked,  until  it  lies  slack  in 
the  wound-      It   is  possible  steadily  to  lift  the  body  by  the  m 
nerve   without  rupturing  it      No  improvement  will  follow    if  tin 
pelvic  plexus  is  the  seat  of  the  neuritis. 

xihjin. — The  anterior  crural  nerve  may  be  aiVeetcd 
instead  of  the  sciatic.  It  is  exposed  by  an  incision  just  external  to 
the  femoral  artery,  below  Poupart's  ligament 

Perforating  ulcer  of  the  foot. — Though  the  pressure  of  a  coi 
can  generally  be  traced  as  the  exciting  cause  of  the  ulcer,  it  wunld 
appear  in  many  cases  to  depend  upon  changes  in  the  peripheral 
nerves,  leading  to  trophic  changes  in  the  part  and  a  consequently 
lowered  resisting  power  of  the  tissues  to  injury  or  pressure.  It 
sometimes  associated  with  locomotor  ataxia,  at  times  with  diabetes, 
leprosy*  and  spina  bifida.  The  usual  situation  of  the  ulcer  m  the 
ball  of  the  great  or  little  toe.  The  ulcer  is  attended  with  but  slight 
inflammation,  and  probing  causes  hardly  any  pain.  It  may  lead  to 
destruction  of  the  metatarsophalangeal  joint,  necrosis  of  the  bones, 
and  perhaps  complete  perforation  of  the  foot;  it  is  sometime-,  fcha 
starting  point  of  gangrene,  There  is  usually  local  sweating,  lowering 
of  temperature,  and  impairment  of  sensation  of  the  foot  and  lower 
third  of  the  leg.    The  patella-reflex  may  be  lost    Trmtmmk—' Though 
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the  ulcer  will  often  yield  to  prolonged  rest,  the  removal  of  dead 
bone,  scraping,  taking  off  pressure  by  cutting  a  hole  in  a  thick 
cork  sole,  excision  of  the  ulcer,  and  even  amputation  is  sometimes 
nailed  for,  Nerve  stretching  has  also  been  recommended.  Relapses 
are  common, 

Tumours  of  nerves,  whatever  their  structure,  were  formerly 
called  neuromata.  This  term,  however,  should  be  restricted  to  that 
rare  form  of  tumour  composed  of  nerve  elements ;  whilst  other 
tumours  of  nerves  should  be  called  fibromata,  sarcomata,  etc.,  as  in 
other  situations,  according  as  they  consist  of  fibrous  tissue,  sarcoma 
elements,  etc.  The  trur  nruromata  are  exceedingly  rare,  and  call  for 
no  futher  mention. 

Tkt  jihromata,  though,  like  other  tumours  of  nerves,  far  from 
common,  are  the  variety  most  frequently 
met  with.  They  grow  from  the  connec- 
tive tissue  either  of  the  sheath  or  of  its 
prolongations  within  the  nerve  ;  in  the 
latter  case  the  nerve  fibres  will  be  Upwind 
out  over  them  (Fig.  17ti).  They  are 
generally  single,  or  there  may  be  several 
on  the  same  or  on  different  nerves.  8%pn* 
—They  occur  as  painful,  more  or  less 
globular  tumours  in  the  course  of  a  nerve, 
ItkCJ  are  often  accompanied  by  numbness, 
tingling,  and  perhaps  muscular  spasm,  or 
metiog  of  skin  and  muscles,  in  the  part 
the  nerve  supplies.  They  can  be  swayed 
from  aide  to  side,  but  cannot  be  moved 
up  and  down  in  the  long  axis  of  the  nerve. 
Another  form  of  fibrous  tumour  connected 
with  nerves  is  the  so-called  painful  subcutaneous  tumour  of  Paget, 
which  occurs  as  a  small  nodule  beneath  the  skin,  and  causes  the 
most  exquisite  pain  when  handled.  The  tr&Umrnt  consists  in  bi- 
secting the  tumour  out,  or  if  this  is  impracticable,  removing  it  along 
with  the  affected  portion  of  the  nerve,  and  then  suturing  the  divided 
nerve-ends.  If  the  divided  ends  cannot  be  brought  into  contact  they 
may  be  stretched,  or  a  piece  of  nerve  grafted  in  between  them, 
The  painful  subcutaneous  tumour  is  readily  removed  by  dissection. 

fit?  myjcomtitn  arc  degenerating  forms  of  the  fibroin.!,  ami  give 
rise  to  similar  symptoms. 

Thr  KHFtumatO)  though  more  rare,  may  also  bo  met  with  in 
nerves,  along  which  they  rapidly  spread,  as  well  as  to  the  surround- 
ing tissues.  They  are  sometimes  multiple,  always  malignant,  so  that 
amputation  may  be  required. 

For  neuroma  ptemforme,  see  p.  127. 


Km,    17tS. — A  BttdiM 

with  a  tumour  ov^r  which 
the    filament*   u*   njireml 
mtt.       (St.   Ikrtln']. 
Howjiitjil  Museum.) 
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DISEASES    OF    THE    SKIN,    HAIR,    AND    NAILS. 

Furunculus,  or  boil* — A  boil  is  a  circumscribed  inflammation 
of  the  skin  and  subcutaneous  tissue,  terminating  in  gangrene  of  the 
i.nTr  il   part*  Whtfth  \<  then  cast  ofV  in  the  form  of  a  slOUgb,  popularly 

called  tin  leore.      Boils  generally  occur  in  crops,  one  ( dug  out  after 

the  other  has  healed;  or  several  small   boils  form  around  a  Is 
•  antral  one.    They  are  usually  situated  on  the  neck,  nates,  dors w- 
the  Viand,  mid  hack.      Though  most  common  m  the  young,  they  may 
oeeur  at  all  Bge&      The  so-called   predisposing  onteff  are  numerous. 
Among  these  may  he  mentioned  change  of  habit,  a  too  exclusive 
meat  diet,  diabetes,  albuminuria,  alterations  in  the  blood  depending 
on  acute  disease,  the  emanations  of  sewer  gas,  changes  of  season  or 
air,  and  cachectic  conditions  however  induced.      Any  local  irritation, 
such  as  chafing  of  the  neck  by  the  collar,  or  of  the  nates  in  r&Wtng) 
the-  irfit&tiioti  of  morbid  fluids  in  making  post-mortem  examination*, 
may  lead   to  the  introduction   of  infection   by  the   StapkyUxx 
pyutjent*  atiWttf,  which  is  always  present  in  boils,  and  is  the  essontird 
cause*     Chronic  <>r  recurring  furunculosis  fa  a  genera]  infection  by 
the  KtaphyliieiHxiiK  pyogenes     Sign*. — -A  boil  begins  as  a  red  pimple 
usually  with  a  hair  in  the  centre,  and  as  it  increases  in  size  forms  a 
painful,  dusky,  purplish-red  and  conical  swelling,  with  a  llair 
apex.      The    in  rhu  nutation    may   at   times   subside,    and    the 
gradually  disappear  (MM  Ml),      More  often   the  cuticle  separates 
at    the    apex,  a   pustule   forma,    bursts,  and  leaves  a  yellow   dough 
exposed,  wliieJi  m  eael  off  la  ft  centra!  eoie  through  a  single  opening. 
Boils  appear  in   the  bearded  portion  of  tie    face  (•#og*w})  in  the 
armpit,   on   the   eyelid*    •  '<    -I.   at    the   nape  of  the    neck*    00    the 
buttocks,    Tt'fjfmtni,      V  boil  inn)  iomedmea  be  aborted  by  plucking 

out  the  central  hair,  injecting  with  undiluted  carbolic  acid,  applying 
nitrate  of  silver,  or  painting  it  over  with  a  thick  layer  of  collodion, 
Should  these  remedies  fail,  a  boric  acid  fomentation,  and,  where 
there  is  much  pain,  glycerine  and  belladonna  may  be  applied,  and 
after  the  boil  has  broken,  a  simple  healing  ointment.  A  pum  nn- 
under  gee  maybe  necessary,  The  constitutional  treatment  cohm 
attention  to  hygiene,  regulation  of  the  diet  and  secretions,  admini-tr  e 
tit  hi  of  tonics,  etc.  Arsenic*  yen  si  (5j,)  and  sulphide  of  calcium 
,V  to  \)  have  at  times  been  found  oaerul.  Wright  bus  used 
with  success  an  antitoxin  obtained  from  staphyl< 

Carbuncle    is    a    spreading   inflammation    of    the    ^ubeutan 

•   involving,  to  I ■  extent,  the  overlying  skin  and  terminating 

in  gangrene  Of  the  affected   tissue,  which  is  discharged    in   the  form 
of   aloujjjha.      It    differ*    from   ft    boil    in    that    it  rtjer  siee, 

haa   a    tendency  I,   and   is   flattened   instead    of    ootiieaJ  j 

them  is  greater  hrawnmea  *<f  the  surrounding  tissue ;  the  skin 
I  iraj  .'t    i  i  instead  nf  m   the  apex  ,  the  pangrenoua 

kwm  i-  discharged   in  the  form  of  sh  tend  of  a 
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and  it  it  accompanied  by  severe  constitutional  symptoms,  Cawte, — 
Any  vitiated  state  of  the  constitution,  such  as  may  be  induced  by 
too  In  -hi  poor  living,  gout,  diabetes,  albuminuria,  typhus  or 

other  acute  fevers,  prolonged  lactation,  and  the  like.  Friction  and 
pressure  are  mentioned  aa  exciting  causes,  and  are  said  to  explam 

the    frequency  of   it*  OOOUtTenOe  <>n    tlie  nape   i  »f  the  neck,  back,  and 

The  presence  of  the  pyogenic  micrococci  is  the  essontiai  en  use  ; 
thus  a  carbuncle  has  been  produced  on  the  forearm  by  rubbing  in  a 
itaphylooooouB  culture.      Carbuncle  is  mure  common  in  men  than  in 

n,  and  does  not  visually  occur  till  after  the  middle  period  of 
life*  Lt  is  especially  seen  at  the  nape  of  the  neck,  or  on  the  back  ne 
low  as  the  sacrum,  and  is  dangerous  when  asaoeiated  with  diabetes, 
aud  when  it  occurs  on  the  face  or  scalp,  I j i  the  farmer  situation, 
suppurative  phlebitis  of  the  angular  vein,  with  intension  of  the 
infective  thrombi  through  the  ophthalmic  vein  to  the  caver  nous  and 
other  blood  sinuses  in  the  skull,  and  <  misequent  meningitis  or  general 
blood  poisoning,  is  the  danger  to  be  apprehended.     *Sr/tn/ttom$. — It 

-  an  a  hard  painful  swelling,  aeootnpamed  by  fevn\  generally 
of  a  low  type  and  with  marked  depression.  The  swelling  rapidly 
Spreads,  and  forms  a  flattened,  generally  more  or  less  circular, 
elevation  of  the  skin,  surrounded  by  considerable  brawny  induration 
and  redness.  At  first  red,  it  soon  becomes  purplish  -red,  dusky 
Or  livid.  Vesicles  form  over  its  surface,  an- 1  on  bursting,  leave  a 
number  of  apertures  in  the  skin  through  which  a  greyish-yellow 
slough    is    seen.     The   apertures    then    coalesce,   and    the  slough    is 

lallv  thrown  off,  leaving  a  granulating  wound;  or  the  inflam- 
mation continues  to  spread,  and  the  patient  may  sink  into  a  low 
typhoid  or  delirious  state,  and  die  of  asthenia  or  of  blood-poisoning, 
septicemia,  or  pyicmia.      Tnatlf><  *ttm — The  strength   >  sup 

ported  by  fluid  nourishment,  and  stimulants  as  indicated  by  the 
pulse  and   temperature.       In  slight   eases  the  patient  should  have 

i  lance  of  fresh  air,  aud  should  not,  if  it  can  be  avoided,  keep 
his  bed.  Hpium  should  be  given  where  there  is  much  pain,  or  be 
added  to  the  fomentations.  Locally,  a  crucial  incision  was  formerly 
a  favourite  practice,  but  it  is  much  better  to  make  incisions  through 
the  skin  down  to  the  sloughing  tissues,  or  to  join  any  openings  that 

h;»ve  already  formed.      All  the  dead  tissues  should  be  cut  away, 

raped  away  with  a  Yoikniaun  s  spoon,  without  encroaching  upon 
the  vascular  tissues  around,  then  the  surface  should   be  swabbed 
with  pure  carbolic  acid,  and  boric-acid  fomentations  applied.,     The 
lost  skin  can  subsequently  be  replaced  by  epidermal  grafts  when 
the   granulations    have   become   healthy.       Some   recommend    the 
injection  of  carbolic  acid,  1  in  20,  into  the  carbuncle,  as  a  method 
Ol  arresting  its  progress  while  still  small. 
,  see  p.  109. 
rficial  Gangrene%  see  p,  42. 
Chilblains  are  local  congestions  of  the  skin  caused  by  exposure 
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to  cold  and  damp  in  joined  person*  with  a  feeble  circulation.  They 
commonly  occur  on  the  fingers  aud  toes  :  leas  frequently  on  the  QOfee 
and  ears*  They  present  a  sharply-defined,  bluish-red  bind 
erythema,  disappearing  on  pressure,  and  slowly  returning.  In 
seven  ease*  ihe  skin  becomes  dusky  aud  purplish  in  colour,  and  the 
cuticle  gives  way.  leaving  a  raw  surface  (itrokt-u  vhilUains).  They 
are  attended  with  intolerable  itching.  Trmt merit. — The  geoATal 
eirculatkiu  should  be  promoted  by  exercise,  touics,  aud  good  bod, 
and  the  local  by  stimulating  liniments  such  as  iodine,  the  part* 
being  kept  dry  and  warm  by  woollen  gloves  or  socks  worn  by  nigh  I 
and  by  day.  When  the  chilblain  is  broken,  it  may  be  diwmd  with 
oxide  of  BUM  or  boric-acid  ointment. 

Onychia,  or  onychia  maligna,  as  in  severe  eases  it  U  BOine- 
limes  called,  is  a  chronic  unhealthy  inflammation  of  the  matrix  i>f 
the  nail,  attended  with  ulceration  and  a  fetid  purulent  discharge, 
It  is  most  frequently  met  with  in  children  as  the  result  of  a  crush 
of  the  finder  or  soma  slight  injury;  but  it  niay  depend  on  syphilis 
or  tubercle,  or  more  rarely  on  eczema  or  psoriasis  of  the  matrix,  or 
its  tunc  illation  with  the  parasite  of  ringworm.  In  a  typical  case 
tlif  end  of  the  affected  finger  is  swollen  and  intiamed,  and  of  a  dusky 
or  livid  red  colour,  whilst  the  nail  is  blackened,  shrunken,  loosened 
from  its  matrix,  surrounded  by  a  crescent  of  unhealthy  uh<  ration, 
and  lathed  in  a  very  fetid  discharge.  It  is  exquisitely  teuder  to  the 
touch.  In  severe  cases  the  ulceration  may  extend  to  ihe  bone  and 
neighbouring  joint,  and  the  last  phalanx  be  lost.  /VrOmaf. — 
The  nail,  if  black  and  shrivel lod,  should  lie  removed  by  for, 
the  wound  j>owdered  with  nitrate  of  lead,  or  dressed  frequently 
with  a  lotion  of  nitrate  of  silver.  In  tuberculous  &ubjeo4a 
appropriate  constitutional  remedies  must  be  given.  If  there 
is  a  suspicion  of  constitutional  syphilis,  the  part  should  be  dusted 
with  calomel,  or  dressed  with  blaekwash,  and  mercury  or  iodide  of 
slum  given  internally.  In  some  inveterate  cases  it  may  be 
sary  to  scrape  or  shave  away  the  matrix  of  the  nail  nml 
amesthetic. 

Verrucce,  or  warts,  are  small  excrescences  on  the  ekin  formed 
lie  hypertrophy  of   the  papilla?  and  epidermis.     The  follow  ni- 
nes  arc   described: — 1.     Vrrruew    mdijaresj   or   common    warts, 
so  frequent  on  the  hands  of  children  and  young  adults.      2.   Vrrrtica> 
s    which   occur    as    brownish    elevations   generally  about 
neck,    and    anus    of    old    people.       3.    IVrrw  uinj\ 

common  on  the  hands  of  dissecting  -  room  porters  and  morbid 
anatomists  iiid  often  tuberculous.  I.  l>u>r'*ti  wartit  met  with 
on  the  genitals  as  the  result  of  the  irritation  of  gonorrhoea  or 
other  irritant  disch  ...   Sod  WMrU,  which  affect   the  scrotum 

of  chimney-sweeps,  and  are  frequently  the  starting  point  of 
"sweep's  cancer/'  6.  Coiufcfiitai  mft  NWte,  which  take  more  the 
form    of     irregularly-shaped     growths     than     of     true    warts,    are 
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frequentl y    pigmented    and     hairy  rwosi)t  ami    at    times 

occupy  Urge  portions  of  the  surface  corresponding  to  the  distribu- 
tion   of    certain    cutaneous  nerves    (jpap&lamata    mewwt&a. 
LyfriphaAgioma     h^pmirophicmny       Tfaafrttatti  —  Common 
Often  dta&ppe&r  spoutaueouaryi      They  may  be  readily  destroyed  by 
such  caustics  as  salicylic,  acetic,  and  nitric  acid,  or  nitrate  of  silver. 
V*n,-rr*i?  wart*  may  be  snipped  off  with  the  knife  or  scissors*     Senile 
,  when  Urge,  had  better  be  excised.     The  gwt  tvnrt  i>ught  also 
removed  at  anoe  by  the  knife.     The   acid  nitrate   of   mercury 
va  highly  spoken  of  as  a:i   application    to  tWTWttH  f%6&vg&tic(Bt      The 
•■nital  pigmented  and  hairy  wa?i   should   be  excised,  otherwise 
in  later  years  a  malignant  growth  may  arise.      If  the  wart  is  very 
.~ive,  skin-grafting  may  be  employed  after  its  removal. 

Clavus- — Corns  consist  of  localised  thickenings  of  the  epidermis 
over  enlarged  papilla.1,  and  although  they  may  occur  on  any  part, 
of  the  body  that  has  been  subjected  to  intermittent  pressure,  are 
meet  common  on  the  feet,  where  they  are  produced  by  tight  or 
badly-fitting  boota*  especially  when  high  heels  have  been  worn,  and 
the  weight  of  the  body  has  thus  been  unnaturally  thrown  upon  the 
toes  ;  they  are  for  the  same  reason  frequently  met  with  in  talipes 
"I minis.  Two  varieties  are  described,  the  /itm/f  occurring  on 
exposed  part*,  particularly  the  dorsum  of  the  toes,  and  the 
.situated  between  the  toes,  where  in  addition  to  pressure  the  parts 
are  subjected  to  moisture.  A  hard  corn,  on  section,  is  seen  t<-  be 
more  or  less  conical  ;  and  it  is  the  pressure  of  the  apex  of  this 
cone  upon  the  papillary  layer  of  the  coriurn  that  causes  the  pain. 
At  times  a  bursa  is  developed  beneath  the  OOTO.  At  other  times 
suppuration  occura,  and  the  pus  being  pre  vented  from  escaping  by 
the  hardened  cuticle,  gives  rise  to  great  tension,  pain,  and  con- 
sequent inflammation  of  the  skin  and  subcutaneous  tissue  around, 
and  may  even  terminate  in  ulceration,  which  may  extend  deeply 
into  the  foot.  Treatment — A  hard  corn  sbotdd  be  pared  down, 
then  painted  night  and  morning  with  salicylic  acid  and  collodion. 
In  the  meantime  all  pressure  should  be  removed  hy  means  of  a  com 
ptd,  or  a  hollow  moulded  in  the  leather  of  the  boot,  Soft  corns 
should  tie  allowed  to  become  dry  and  hard  by  separating  the  toes 
with  cotton- wool,  and  dusting  them  with  oxide  of  zinc  or  other  form 
of  astringent  and  antiseptic  powder,  and  then  treated  in  the  same 
manner  as  hard  corns.  Should  suppuration  occur  beneath  a  corn, 
an  incision  through  it  to  evacuate  the  pus  will  give  immediate  relief, 
or  the  corn  may  be  pared  down  with  a  sharp  scalpel  till  the  pus  is 
reached  without  giving  any  pain.  In  persistent  instances  they  are 
r  excised,  hi  the  old,  in  whom  senile  changes  have  occurred 
in  the  vessels,  gangrene  may  result  from  poring  a  corn  too  closely. 

Horns  (cornua  cutanea)  consist  of  hvpertrophied  papilhe  covered 
by  hardened  epithelium.  They  may  spring  from  the  interior  of  a 
sebaceous  cyst   or  from  a   wart,   and  are  apt  to  degenerate    into 
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epithelioma  at  their  base.     They  lire  DiQAt  oomoaott  on  the  face  ami 
scalp.      Free  removal  is  the  treatment. 

Naevi  and  hairy  moles,  see  p.  433. 

Redundant  hairs. — -It  is  especially  when  they  tend  u»  disfigure 
the  lips  and  chin  in  women  that  treatment  is  called  for,  Bah  on 
the  upper  lip  and  cheeks  may  he  seen  in  young  women,  or  a}> 
OD  the  chin  in  consequence  of  disease  or  removal  of  the  ovarii 
follow  the  climacteric.  Among  other  means  used  to  get  rid  of  them 
are:  Shaving  and  rubbing  down  with  pumice-stone,  bleaching  them 
with  peroxide  of  hydrogen,  breaking  them  off  by  painting  on  oollodloQ 
and  pulling  off  the  scab.  The  s  rays  have  been  used,  but  the  hairs 
simply  break  off,  and  troublesome  irritation  or  scarring  has  I  Ken  set 
up.  The  only  satisfactory  method  to  prevent  a  regrowth  is  to 
destroy  the  hair-follicle  and  bulb  by  electrolysis.  A  fine  needle 
fixed  in  an  electrode  is  connected  with  the  negative  pole  and  inserted 
into  the  follicle  beside  the  hair,  whilst  the  patient  grasps  firmly 
a  sponge,  wet  with  salt  and  water,  connected  with  the  positive 
electrode.  The  current  is  turned  on  slowly  until  bubbles  begin  to 
rise  beside  the  hair,  and  in  less  than  half  a  minute  the  hair  can  be 
drawn  out,  bulb  and  all,  and  no  scarring  follow*. 

Atheromatous  or  sebaceous  cysts  (cmvu)  (Fig.  57 )  occur  mostly 
on  the  face,  but  may  be  met  with  on  any  part  of  the  body,  and  are 
often  multiple.  They  are  Detention  eysta,  do  not  contain  hair 
follicles,  pa  pi  1 1  h,  or  other  skin  elements,  thereby  differing  froni  the 
dermoid  cysts,  which  they  otherwise  resemble.  The  cysts  on  the 
scalp,  formerly  described  as  sebaceous,  are  now  known  to  be  dermoids. 
Signs.— They  form  smooth  lens-shaped,  semi -fluctuating,  moveable 
swellings  situated  in  the  skin.  They  may  be  distinguished  from 
a  fatty  tumour  by  not  slipping  from  under  the  finger  on  pressing 
the  edge  of  the  swelling,  and  from  an  abscess  by  the  absence  of 
signs  of  inflammation,  A  small  black  punotum,  the  obsfcr 
Orifice  of  the  sebaceous  follicle,  may  generally  be  discovered  of)  the 
surface*  S&ondarp  dtayati — L  The  content-,  of  the  cyst  may 
undergo  decomposition  and  become  extremely  offensive.  2.  The 
cyst  wall  may  become  inflamed  and  suppurate,  and  the  cyst  be  thdfl 
cured,  or  a  portion  of  the  wall  may  be  left  behind  and  a  sinus  ensue, 
Of  the  wound  may  heal  and  the  cyst  refill.  :i.  One  part  may  glTt 
way,  and  the  sebaceous  matter  exude,  become  hardened,  and  be  pushed 
up  from  below,  and  take  the  farm  of  a  homy  growth.  4,  Granu- 
lations may  spring  up  from  the  interior  of  the  cyst,  and  exude 
fuiigating  mass  resembling  an  epithelioma.  5.  They  ma)  degStt 
into  auk  epithelioma*  b\  Their  walls  mav  undergo  calcification 
Treat  men  L — T  hey  m  ay  be  re  moved  by —  I  t  i  ■  >  u ,   (// )  Spli  tting 

them,  iqneeaing  out  tie  urs  matter,  and  seizing  the  cyst  wall 

with  forceps  and   pulling  it  out     Care  should   be  taken  not  bo  V 
any  of  the  wall  behind,  or  a  troublesome  sinus  will  remain.     <  »bj» 
is  taken  by  some  surgeons  to  this  method  of  removal   in   that  the 
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wound  tuny  become  infected;  but  practically  such  rarely  happens, 

(r)   Dilating  the  orihee  with  u  probe,  and  squeezing  out  the  con tents. 

They  are  apt>  however,  to  refill  when  emptied  in  this  way,  unless  tire 

wall  is  also  squeezed  out  or  sufficient  inflammation  is  set  up  to 

<v  it. 

Molluscum  contagiosum  is  the  term  applied  t<>  a  soft  tumour 

of  t  he  epidermis,  which    is  contagious  in   that  it   is   iuoeulable,   it 

being  led   from  one  child  to  another,  or  from  a  child  to  irs 

mother  or  nurse.      The   tumours  are    must    commonly   seen   on   the 

face,  lips,  and  eyelids  ;  on  the  breast  of  a  mother  ;  also  on  the  hands, 

forehead,  and  el- a  where,  being  inoculated  through  scratches.      Little 


Hi.  177.  -Moltascum  cootagiotum*  Photogrijjk  of  t  sectiuu  from  it  coagltmieiiite 
mans  on  tb«  forcbeml  ifid  BC»lp  t.r  i  girl.  The  lobules  of  epithelial  cells  are 
degenerating  At  tin  n-  teoUt  into  uolluftoua  todies. 

swellings  arise  varying  in  size  from  a  pins  head  to  ^a  pea,  hemi- 
spherical  in  shape,  with  a  depression  or  umbilication  at  the  apex, 
pearly-white  or  pinkish  in  colour.     They  may  be  single  or  multiple, 

mkamritcd  into  superficial  tabulated  masses  tending  to  spread. 
They    may    be   inoculated   00    other    part*   of   the   skin,    or    beeuinc 

aed  and  suppurate.  <>n  examination  they  axe  found  to  consist 
of  a  pearly-white  pultaceous  mass  growing  in  the  deeper  layers  of 
which  proves  on  oaicroecopioal  examination  to  consist 
d  polyhedral  lobules  of  large  epithelial  evils.  In  the  centre  of  eatifa 
mass  tiie  cells  undergo  change*  and  form  the  wycalled  u  molluscum 
bodies."  This  change  is  one  of  degeneration  of  cell*,  with  irregular 
division  of  nuclei,  and  the  Formation  of  bodies  containing  keratin.  It 
Ih   unlikely   thai    these   bodies  arc    parasites,   eoceidia,   as   has  been 


affirmed,  although  it  is  very  probable  that  the  ftwmw   ti  Atts   t<» 

organisms.     Treatment* — I'uneture,  squealing  out  of  the 

and  the  application  of  a  nitrate  of  silver  stick  to  the  interior  su. 

ih  jii'ist  fflVHTfl       If    not,  the  BVaae   must    be  scraped  away    under  an 

an  res  the  tie. 

MoLLusciim  iibrosum  (see  p.  1 2"J)  is  the  term  for  a  soft  fibroma 
of  the  dermis,  congenital  in  origin  but  tending  to  make  pin. 
nfter  middle  life.  When  first  Been  it  is  perhaps  a  soft  sessde 
swelling  covered  by  normal  epidermis,  not  larger  than  a  pea,  which 
growa  and  incomes  more  poduu ciliated,  until  it  reaches  the  use  of 
B  v\;klii»Li  of  6V6D  that  of  an  orange.  Sometimes  single,  they  are 
often  multiple!  and  in  I'vtreiue  cases  may  almoet  cover  the  body, 
They  aiv  must  i-m  union  on  the  back.  At  limew  they  are  combined 
with  pachydermatocele  of  the  scalp,  trunk,  or  limbs,  or  excessive 
folds  of  skin  with  or  without  thickening  of  nerves  into  plexuses 
fjilerijhrm  neunjnia).  Each  polypoid  swelling  has  a  vessel  running 
up  to  it,  which  increases  in  Bite  with  the  tumour.  A  mollu- 
tibrosuni  may  undergo  myxomatous  degeneration,  <>r  Inter  become 
transformed  mU>  a  Harconia.  If  tbe  tumour  is  irritated  or  beooflM 
dependent,  sloughing  of  the  skiu  follows,  and  this  may  end  i 
epithelioma*  TmitmtnL — Excision;  when  very  in  Minimi*  and  fresh 
ones  are  appearing  the  rapidly-growing  ones  and  thus*'  threatening 
to  oloetatc  should  at  any  rate  be  taken  away*  The  same  treatment 
applies  to  pachydermatocele.  In  progressing  cases,  imlesw  removal 
is  successful,  the  development  of  multiple  sarcoma  may  be 
anticipated. 

Lupus  vulgaris  is  a  disease  of  childhood,  and  seldom  begins 
after  the  age  of  puberty.  It  is  characterised  by  the  formation  of 
yellowish -red  nodules  in  the  skin  or  mucous  membrane,  and  subse- 
quently by  scarring  and  often  great  destruction  of  the  affected 
tissues  and  much  deformity.  Cauw. —  It  has  been  shown  to  be 
a  local  tuberculosis  depending  on  the  presence  of  the  tubercle 
bacillus.  Pathology. — The  deeper  layers  of  the  corium  become 
infiltrated  with  small  round  cells,  amongst  which  new  capillaries 
are  formed.  In  this  granulation  tissue  arc  found  non-vascular  areas 
(tubcrcUi)j  and  in  them  giant-cells  and  the  tubercle  bacillus  have 
been  discovered  in  scanty  numbers,  frequently  only  a  gelatinous 
breaking-down  connective  tissue  can  be  made  out»  but  the  disease  on 
inoculation  sets  up  a  slowly  developing  tuberculous  disease  in  the 
guinea-pig,  and  the  injection  of  Koch's  tuberculin  causes  congestion 
of  a  lupous  patch-  The  small-celled  infiltration  extends  along  the 
vessels,  to  sweat-glands,  sebaceous  glands  and  hair- follicles,  and  may 
finally  involve  the  whole  of  the  corium*  The  granulation  tissue 
may  then  either  undergo  degene ration  and  be  partially  absorbed 
without  ulceration,  being  replaced  by  fibrous  tissue,  leaving  a  per- 
manent scar;  or  it  may  undergo  caseation,  aud  the  cuticle  giving 
way,  break  down  into  an  ulcer. 
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8ign$. — The  disease  begins  as  reddish  or  umber-coloured,  semi- 
transparent,  apple-jelly-like  nodules,  the  colour  of  which  does  not 
completely  disappear  on  pressure.  The  nodules  later  become 
slightly  elevated,  and  several  coalesce,  forming  larger  nodules  or 
tubercles,  over  which  the  cuticle  forms  slight  scales.  The  centre 
of  the  patch  may  now  undergo  atrophy  and  partial  absorption, 
leaving  a  si ightly-de pressed  whitish  cicatrix.  In  this  way  the 
disease  may  become  cured ;  or  while  cicatrisation  is  taking  place 
in  the  centre  the  disease  may  continue  to  spread  at  the  margins. 
Or  the  lupous  patch  may  break  down  and  ulcerate,  the  surrounding 
skin  often  becoming  inflamed.  The  edges  of  the  ulcer  are  raised, 
whilst  its  base  is  smooth,  red,  and  spongy-looking  The  ulceration 
may  proceed  gradually  or  rapidly,  and  extend  through  the  skin  or 
mucous  membrane  to  the  underlying  structures,  destroying,  as  when 
the  nose  is  attacked,  skin,  mucous  membrane,  muscle,  cartilage,  and 
bone.  The  favourite  seat  of  lupus  vulgaris  is  the  face,  especially  the 
ala  of  the  nose  ;  but  it  may  attack  the  skin  and  mucous  membrane 
of  almost  any  part*  It  is  more  common  in  females  than  in  males. 
From  tubercular  syphilis,  the  affection  for  which  it  is  perhaps  most 
likely  to  be  mistaken,  it  may  be  distinguished  by  the  age  at  which 
it  began,  the  history  of  the  case,  and  the  absence  of  concomitant 
signs  of  syphilis. 

Prognosis. — In  many  patients  an  increasing  resistance  offers  itself, 
and  after  producing  much  deformity  the  disease  is  finally  arrested. 
Less  often  tuberculous  disease  appears  in  glands  or  bones,  such  as 
those  of  the  skull,  and  death  may  in  some  cases  occur  from  meningitis 
or  phthisis. 

Treatment — The  lupous  patch  should  be  thoroughly  scraped  with 
a  Yolkmann's  spoon,  the  scraping  being  continued  as  long  as  auy 
soft  material  comes  away,  and  until  the  tissues  feel  hard  and  resist- 
to  the  spoon.  The  actual  cautery,  or  some  form  of  caustic  as 
nitrate  of  silver,  should  then  be  rubbed  over  the  raw  surface.  The 
wound  should  be  dressed  with  iodoform  gauze ;  healing  is  quickly 
accomplished  with  comparatively  little  scarring.  Any  small  tubercles 
around  the  main  patch  may  also  be  scraped  or  touched  with  the 
galvano-cautery  point  The  most  reliable  treatment,  however, 
where  the  disease  is  so  situated  as  to  admit  of  complete  removal 
without  producing  deformity,  is  to  cut  away  the  whole  extent  and 
thickness  of  the  skin  and  cover  the  raw  surface  with  skin-grafts. 
Internally,  cod -liver  oil,  arsenic,  or  the  phosphate  or  the  iodide  of 
iron,  may  generally  be  given  with  advantage*  But  more  important 
still  is  a  prolonged  course  of  seaside  or  country  air.  Many  other 
remedies  have  been  tried.  At  present  exposure  to  the  %  rays,  to 
sunlight,  or  the  electric  arc  light  is  being  employed  with  marked 
miiin'diate  success  as  regards  healing,  but  recur rencea  are  not 
prevented* 

Lupus  erythematosus  is  a  cellular  new  growth  characterise! 
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by  one  or  more  circumscribed  reddish  patches  covered  by  greyish 
yellowish  greasy  adherent  scales,  PathOHogy. — -The  capillaries  of 
the  sebaceous  follicles  become  dilated,  and  the  tissues  infiltrated 
with  small  round  cells.  The  follicles  then  become  enlarged  and 
distended  with  sebaceous  material,  which  exudes  and  forms  greasy 
scales  on  the  surface  of  the  lupous  patch.  Those  scales,  on  removal, 
are  found  continuous  with  the  plugs  of  sebaceous  material  filling 
the  Follicles*  Later,  the  follicles  are  destroyed,  and  the  infiltrated 
cells  converted  into  cicatricial  fibrous  tissue,  The  edttw  is  unknown, 
but  it  is  believed  to  be  tuberculous,  because  the  lupous  patch  reacts 
to  tuberculin  injections.  It  has  not  been  proved  to  be  either 
hereditary  or  contagious.  Sign*. — It  begins  most  commonly  on 
the  cheeks  or  nose  in  the  form  of  one  or  more  erythema  like  red 
patches,  which  fade  momentarily  on  pressure,  and  are  often  &tfc 
rith  itching.  The  patches  become  covered  with  greasy  scales  oojb 
tuitions  with  the  sebaceous  matter  in  the  enlarged  follicles,  The; 
usually  spread  by  their  slightly -raised  edges,  leaving  dry,  pale, 
depressed  scars  in  their  centre,  which  are  productive  of  considerable 
deformity,  but  ulceration  does  not  occur.  The  disease  is  nearly 
always  symmetrical,  affects  most  common  I  v  the  cheeks  and  nose 
{inttUrjly  i«ttche&)t  less  commonly  the  ears,  scalp,  lips,  backs  of  the 
hands  and  fingers,  and  after  an  apparent  cure  is  liable  to  a  relapse 
It  is  most  frequent  in  women,  begins  in  young  adult  life,  is 
chronic  in  its  course,  and  is  often  complicated  by  attacks  of 
rrv^ipelas,  IWfitmt-nt. — The  general  health  should  be  attended  to, 
and  arsenic,  coddiver  oil,  or  iron  should  be  given  if  indicated 
Very  numerous  applications  for  relieving  the  itching  and   promoting 

tption    have    been    recommended,    such    as    mercurial    phi 
iodine,  and  oleatc  of  zinc;  but  the  best  method  is  linear  scariJV 
or  scraping,  which  must  be  repeated  from  time  to  time  for  considerable 
periods.      The  light  treatment  is  now  being  applied. 
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SECTION  V. 

Injuries  op  Regions. 

INJURIES   OF   THE    HEAD. 

Injuries  of  the  Scalp, 

Contusions  of  the  scalp  are  very  common  as  the  result  of 
jails  or  blows  on  the  head,  and  are  frequently  followed,  especially 
in  children,  by  extravasation  of  blood,  and  the  consequent  forma- 
tion  of  a  hcrmatoma  or  blood- tumour.      In  new-born  infants  such 
tumours  are  of  frequent  occurrence  in  consequence  of  severe  pres- 
sure on  the  head  during  birth,  especially  when  instruments  have 
been  used,  and  are  then  known  as  cephalhwmatomata.     The  blood 
may  be  extravasated   (1)  between   the  aponeurosis  and   the  peri- 
cranium   (subaponeurotic) ;    and  (2)  between    the   pericranium    and 
the  bone  (subpericranial).      In  the 
latter      situation      the      resulting 
tumour  is  generally  circumscribed 
in  consequence  of  the  pericranium 
being    firmly  attached    along    the 
lines  of  the  sutures  ;  in  the  former 
it  is  generally  diffuse,  and  in  some 
instances  extends  over   the  whole 
of  one  side  of  the  head,  forming  a 
soft    fluctuating    baggy    swelling 
often  hanging  in  a  loose  fold  over  the  eyes  or  occiput     The  diffuse 
form  can  be  mistaken  only  for  an  abscess,  from  which,  however,  it 
may  be  distinguished  by  its  sudden  formation,  the  probable  concomi- 
.  tant  extravasation  of  blood  into  the  eyelid,  and  the  absence  of  signs 
of  inflammation.     The  circumscribed,   which   gives   rise  to  a  soft 
fluctuating  tumour  with   hard  and  often  sharp  margins,  generally 
occurs   over    one    of    the    parietal    bones,    and    is    sometimes    very 
difficult  to  diagnose  from  a  depressed  fracture.     In  the  case  of  the 
blood-tumour  (Fig   178,  a)  the  hard  margins  (due  to  the  coagula- 
tion of  the  blood  at  the  circumference — the  central  part  remaining 
fluid)  are  raised  above  the  level  of  the  surrounding  bone,  as  may  be 
detected  by  passing  the  finger  along  the  scalp ;  while  on  pressing 
upon  them  with  the  finger-nail  the  blood  may  be  displaced  and  the 
bone  be   felt   beneath.       As  a   rule,    the   blood   becomes   absorbed, 
occasionally  it  suppurates ;  ossification  at  times  occurs  in  the  angle 
where  the   pericranium  is  raised  from  the  bone.      In  children  the 

H  H  2 


Fig.  178. — a.  Section  of  a  cephal- 
hematoma ;  and  b.  a  depressed  frac- 
ture. The  dark  shading  in  a  repre- 
sents the  coagulated  blood. 
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Inematoma  sometimes  appears  to  start  atrophy  of  the  skull  which 
results  in  a  gap.  Treatment.^  Under  the  use  of  evaporating  lotions 
or  ice-bag  the  more  superficial  luematoniata  usually  subside.  It  may 
sometimes  he  necessary,  however,  to  aspirate  those  more  deeply 
situated.  If  suppuration  occurs  a  free  incision  should  be  made. 
It  is  not  wise  to  apply  pressure  lest  the  scalp  slough. 

Wounds  of  the  scalp  vary  m  extent  from  a  mere  scratch  to  an 
-  u<  nsive  denudation  of  the  bone,  and,  like  other  wounds,  may  be 
edj  punctured,  lacerated,  or  contused,  A  contused  wound  often 
appears  only  incised  owing  to  the  tenseness  of  the  scalp.  Though 
large  portions  of  the  scalp  may  be  torn  up  from  the  bone,  sloughing 
is  very  rare,  as  the  arteries  which  supply  the  scalp  run  between 
the  akin  and  the  aponeurosis,  and  hence  are  contained  in  the  flap. 
Scalp- wounds    are    frequently    attended     with    sharp    haemorrhage ; 

are  also  often  associated  with  a  fracture  of  the  skull,  search 
for  which  should  always  be  made  by  passing  the  finger  into  the 
wound,  as  owing  to  the  mobility  of  the  scalp,  the  wound  may  not  lie 
over  the  fracture  of  the  skull.  Moreover,  they  are  apt  to  bfi  compli- 
cated by  erysipelas  or  cellulitis,  with  the  formation  of  pus  between 
the  aponeurosis  nod  the  pericranium,  and,  where  the  bone  has  been 
much  contused,  by  suppuration  beneath  the  pericranium,  in  the 
diploe,  or  between  the  l>one  and  dura  mater*  Suppuration  in  any 
of  these  three  situations  may  be  followed  by  necrosis  of  the  bone, 
by  septicemia  or  pyremia,  or  by  inflammation  of  the  brain  and  its 
membranes.  When  a  flap  of  the  scalp  has  been  completely  detached, 
and  even  when  the  pericranium  has  also  been  lost,  necrosis  need  not 

warily  occur,  since  granulations  may  spring  up  from  the  bone, 
and  cicatrisation  follow.  When  much  of  the  scalp  has  been  destroyed, 
*.#.,  by  an  epileptic  falling  into  the  fire  during  a  fit,  or  has  been  torn 
off  when  a  woman  a  hair  has  caught  in  machinery,  a  patch  of  bare 
Isme  is  left  in  the  centre  with  the  edge  of  the  scalp  fixed  down. 

Treatment. — The  scalp  should  be  shaved  for  some  distance  around 
tin-  UHnmd,  well  washed  with  soap  and  water,  then  with  ether  or 
turpentine,  and  finally  with  an  antiseptic,  whilst  the  wound  should 

trefully  cleansed  from  all  loose  hairs,  dirt,  grit,  etc.,  then 
flushed  out  with  the  antiseptic  lotion,  and,  if  small  and  incised, 
closed  with  adhesive  strapping  over  a  pad  of  sal  alem broth  gauae 
and  supported  by  a  capelme  or  other  fonn  of  bandage.  When  large 
portions  of  the  scalp  have  been  stripped  Up  but  not  detached,  the 
flaps  after  cleansing  however  much  lacerated,  should  he  carefully 
replaced,  and  secured  by  aseptic  sutures.  Haemorrhage  is  as  a  rule 
rem  lily  eon  trolled  by  applying  a  ligature  or  suture,  so  avoiding 
-sive  application  of  pressure.  If  the  wound  is  extensive  the 
scalp  should  be  completely  shaved  and  cleansed  as  above  men- 
tioned, any  dependent  pocket  being  drained  through  a  button-hole 
incision,  whilst  the  patient  should  he  kept  at  rest  for  a  few  days, 
placed  ou  low  diet,  a  smart  purge  given,  and  a  careful  watch  o 
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for  signs  of  suppuration.  Should  such  occur,  the  adhering  margins 
of  the  wound  should  be  separated  to  permit  the  free  escape  of  the 
pus,  and  the  wound  be  allowed  to  heal  by  granulations.  If  pus 
forms  at  some  distance  from  the  wound,  an  incision  must  be  made 
at  that  spot  through  the  scalp,  of  course  avoiding  the  track  of  any 
large  vessel.  If  bone  has  been  widely  bared  of  its  pericranium, 
iodoform  gauze  should  be  applied  and  changed  daily  until  granula- 
tions derived  from  the  vessels  of  the  diploe  cover  the  surface,  when 
the  edges  of  the  scalp  can  be  raised  and  drawn  together ;  or  if  much 
of  the  scalp  has  been  destroyed  epidermal  grafts  may  be  applied. 

Injuries  of  the  Cranial  Bones. 

Contusions  of  the  cranial  bones  are  always  serious,  especially 
when  attended  with  a  wound  of  the  scalp,  inasmuch  as  they  are 
liable  to  be  followed  in  connection  with  blood -clot  arising  from  the 
contusion  by — (1)  suppuration  between  the  pericranium  and  the 
bone ;  (2)  suppuration  in  the  diploe  and  necrosis  of  the  external  table 
or  even  of  the  whole  thickness  of  the  skull,  with  implication  of  the 
large  diploic  veins,  and  probably  septicaemia  or  pyaemia ;  (3)  sup- 
puration between  the  bone  and  dura  mater,  and  subsequent  general 
meningitis ;  (4)  chronic  inflammatory  thickening  of  the  cranial  bones 
or  dura  mater,  giving  rise  to  constant  headache,  impairment  of  one 
of  the  special  senses,  epilepsy,  or  even  insanity ;  and  (5)  cerebral 
abscess. 

Signs. — Contusions  of  the  skull  are  attended  by  no  primary 
symptoms,  but  should  septic  osteomyelitis  supervene  there  will 
be  the  usual  signs  of  inflammation  localised  to  the  injured  spot, 
with  more  or  less  constitutional  disturbance.  Thus  there  may  be 
chills  or  severe  rigors,  followed  by  high  temperature,  and  probably, 
later,  signs  of  septicemia  or  pyaemia ;  whilst  the  bone,  should 
necrosis  occur,  will  become  dry  and  yellowish-brown  or  greenish- 
white  in  colour.  Pus  between  the  bone  and  dura  mater  will  be 
indicated  by  headache,  vomiting,  rigors,  monoplegia  or  hemiplegia, 
delirium,  or  stupor,  followed  by  convulsions  or  coma  (see  Intracranial 
Suppuration)  ;  whilst  locally  a  circumscribed  oedematous  swelling 
may  form  over  the  injured  parts  {Pott's  puffy  tumour),  or  if  there 
be  a  wound  it  will  become  dry  and  the  bone  discoloured,  and  the 
scalp  around  swollen  and  oxlematous. 

Treatment. —  When,  from  the  account  of  the  injury,  it  is  probable 
that  the  bone  has  been  contused,  measures  should  be  taken  to 
prevent  inflammation  by  rest,  cold  to  the  head,  free  purging,  and, 
where  there  is  a  wound,  by  strict  antiseptic  precautions.  Should 
suppuration  be  suspected  free  incision  through  the  pericranium 
should  at  once  be  made,  the  external  table  chiselled  away,  and  the 
suppurating  diploe  scraped  with  a  sharp  spoon  and  irrigated  with  an 
antiseptic  lotion ;  whilst,  should  the  signs  point  to  the  formation 
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of  pun  between  the  bone  and  dura  mater,  the  trephine  should  he 
applied. 

Traumatic  eephalhydrocele  ffl  i  swelling  caused  by  tin-  escape 
of  cerebrospinal  fluid  through  an  aperture  in  the  skull,  the  result 
of  a  simple  fracture  with  loss  of  bone  and  implication  of  the 
subarachnoid  sjjaee  or  ventricles,  It  m  rarely  met  with,  and  then 
nearly  always  in  children,  The  hone  undergoes  absorption,  the 
meninges  yield,  and  this  is  followed  by  a  protrusion  of  a  horn  of  the 
latent)  ventricle  covered  by  a  thiimed-out  layer  of  brain  subst 
or  the  protrusion  may  occur  in  connection  with  the  third  or  fourth 
ventricle.  Puncture  is  therefore  both  dangerous  and  useless.  The 
swelling  fluctuates,  pulsates  synchronously  with  the  bruin,  swells  up 
on  crying,  and  can  he  partially  reduced  on  pressure.  The  aperture 
in  the  skull  can  usually  be  felt.  It  may  at  times  he  closed  bv  bone 
grafting  ur  covered  by  a  celluloid  or  silver  plate  inserted  bed 
the  skin. 

Fractures  of  the  bones  of  the  skull  may  be  divided  into — 
lf  Fractures  of  the  vault ;  and  2,  Fractures  of  the  base. 

1.  Fractures  of  the  vault.—  Causes.- — (Jen  e  ra  11  y  direct  viohi 
as  a  blow  on  the  head  with  a  sharp  pointed   body,  or  fall  on  a  sharp 
edge.      Occasionally  indirect  violence  ;i*  I    Uow,  Bay,   0D   the  front 
(rf  the  head,  causing  a  fracture  at  the  back  (see  Fracture*  "f  Bdf^ 
p.  174). 

Varieties— The  fracture  may  take  the  form  of  a  simple  fissure 
(fissured  fracture))  or  of  several  fissures  radiating  in  various  directions 
(itellate  or  mdk&&  fraehin)  •  or  the  skull  at  the  seat  of  injury  may 
be  broken  into  several  pieces  (comminuted  fracture)  %  one  or  more  of 
whit  h  may  be  pressed  inwards  below  the  surface  of  the  rest  of  the 
bone  {drpresscf  fracture)  ;  or  a  portion  of  bone  in  rare  Instance*,  as 
in  some  forms  of  hatchet  and  sahre  wounds,  may  he  raised  above  the 
surface  of  the  skull  (tUvattd  fracture).  At  times  the  fracture 
consists  of  a  mere  puncture  of  the  bona,  with  driving  inwards  into 
the  memhranes  or  brain  of  the  sharp  fragments  of  the  inner  table 
(punctured  fracture) ,  or  of  a  long  groove  by  a  bullet  ;  and  lastly,  the 
fracture  may  be  limited  either  to  the  outer  or  to  the  inner  table  of 
the  skull  {f»jr ttal  fracture}*  In  some  of  these  varieties  the  scalp 
may  remain  whole,  when  the  fracture,  as  in  other  situations,  is  said 
ESQ  be  timpte  ,  or  there  may  he  a  wound  of  the  scalp  leading  n<  the 
fracture,  when  it  is  said  to  be  cvm/'ound.  In  children  the  bone  may 
be  depressed  without  fracture. 

lit  of  th*  parts. — In  mmpte  fiuvrt  there  is  no  displacement  of 
the  lione,  hut  a  mere  crack  extending  from  the  part  struck  for  a 
variable  distance  over  the  vault,  and  frequently  running  through 
the  base  of  the  skull.  In  the  stellate  fntcturr  several  fissures  radiate 
over  the  vault  from  a  central  point,  at  which  the  bone  is  frequently 
punctured.  The  commuttifr,/  fracture  is  generally  compound,  and 
one  or  more  of  the  fragment!  may  be  completely  detached  or  driven 
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tlhfOttgh  the  dura  mater  into  the  brain,  which  itself  may  protrude 
through  the  external  wound.  In  thedsprrsurrfirr  tan  the  depressed 
fragments  may  be  loose  or  firmly  locked  together,  often  forming  a 
a  hallow  or  deep  rounded  or  oval  depression — pemk  Of  spoon 
gutter  frat'.tures,  as?  they  are  sometimes  called  (Fig,  179),  Spoon  and 
furrow- like  depressions  are  seen   in   new-born  children,    when  the 
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Pus.  18u,—  Elevated  fractaic,  frofefebty 
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mother  has  a  flat,  rickety,  or  deformed  pelvis,  also  after  the  use  of 
forceps  for  delivery.  On  iter  fractures  are  produced  by  bullets  of 
high  velocity,  attended  by  extensive  fracture  and  comminution  of 
the  vitreous  table,     Elevated  famrimru  (Fig.  180)  are  not  often  met 


I. — PniKUrcvl  fracture. 
Si  lSaithoIoiucw*Ei  M--[ii  J 

MUW  Mfli 


j ■',,,.   I  h 2.  — Fracture  of  the  internal 
(Dnift'l  Surgery*) 


with  in  civil  practice.  They  are  the  result  of  oblique  cuts,  as  by  a 
or  hatchet,  and  only  occur  in  young  adults  whilst  the  bone  is 
comparatively  soft.  In  punctured  fracture*  (Fig.  ltfl),  which  are 
generally  produced  by  a  blow  with  a  sharp  instrument,  as  a  pick*axe 
or  a  fragment  of  a  falling  ehiinoey-pot,  or  by  a  fall  on  a  spike  or 
oven  on  a  hair-comb  or  hairpin,  the  splinters  of  the  internal  table  are 
often  driven  into  the  dura  mater  or  brain  at  right  angles  to  the  rest 
of  the  hone.  Even  when  the  membranes  are  not  injured  at  the  time 
of  the  accident,  the  irritation  of  these  sharp  fragments,  if  not  removed, 
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in  th.'ji Hy  certain  to  set  up  meningitis.  At  times  the  inflicting  body  has 
been  found  broken  off  flush  with  the  surface  of  the  skull.  Fracture 
of  the  external  tabic  alone  is  most  common  over  the  frontal  fldmiBCS, 
where  it  is  separated  for  some  distance  from  tlie  internal.  In 
f met ure  of  the  intrm*.tl  table  (Fig*  1*L;)»  vvhich  is  a  frequent  accident 
when  a  bullet  grazes  the  skull,  there  may  be  merely  a  splintering  ol 
the  bone,  or  a  Fragment  may  be  completely  detached  or  driven  into 
the  dura  mater  or  brain.  Any  of  these  fractures  may  be  ooofcpl 
by  laceration  or  other  injury  of  the  brain  or  its  membranes,  or  by 
rapture  of  the  middle  meningeal  artery  or  one  of  the  venous  sinuses. 
In  all  f  met  hits  involving  both  tables,  except  in  the  simple  fi^ 
there  is  usually  greater  splintering  of  the  internal  than  of  the 
external  table  (Fig.    lN;i),     In  fractures,  however,  produced    from 

within  the  cranium,  as  by  a  bullet  pas- 
sing through  the  skull,  the  external 
table  at  the  aperture  of  exit  is  more 
splintered  than  the  internal.  The 
reason  for  the  greater  splintering  of  rhu 
internal  table  (or  the  external  table 
vrbeB  fractured  from  within)  is,  that 
the  force  is  broken  in  perforating  the 
external  table,  and  becomes  more  dis* 
tributed  over  the  internal.  It  m  for- 
merly said  to  be  due  to  the  internal 
table  being  more  brittle  than  the 
external. 

Stt/m. — Whatever  the  form  of  frac- 
ture, it  may  be  accompanied  by  signs  of 
concussion,  compression,  or  other  injury 
Of  the  brain.  Here  only  are  given  the 
principal  local  signs  of  the  various  forms 
o f  f ractu re  of  t be  v an  1 1 ,  I n  a  simple  Jimtreti  ft wctvrtt  here  may  be  no 
sign,  except  in  some  cases  there  is  pain  from  a  nerve  being  caught  or 
a  crack -pot  sou  ml  may  be  betid  OD  percussion,  but  in  the  w/w/wimi 
cfy  the  fissure  may  be  detected  by  the  finger  in  the  wound.  A 
sharp  edge  of  the  toru  pericranium,  a  suture,  or  a  natural  in  equality 
may,  however,  be  mistaken  for  such  a  fissure.  A  fissure  may  be 
distinguished  from  ■  suture  by  being  straight,  not  serrated,  and,  if 
the  pericranium  be  not  torn,  by  appearing  as  a  red,  and  in  a  few 
days  as  the  blood  coagulates  as  a  black,  line.  In  the  deprwued 
frttttnr'  the  depression  in  the  bone  in  the  rimpU  variety  may  be 
obscured  hv  extrciva&itt'd  Mood  either  in  the  sculp  or  under  the 
pericranium,  but  in  the  com/tomul  variety  it  can  be  felt  bj  the  finger 
and,  if  the  wound  is  large,  seen.  In  both  varieties,  when  the  bone 
is  much  depressed,  signs  of  local  compression  of  the  brain  may  be 
present.  In  the  pimctmnd  firactmm  the  sharp  fragments  may  be 
detected,  with  the  linger  or  with  a  probe,  projecting  into  the  Interior 


Ki<i*  1S3. — Dingrutu  fooxplftin  the 
amount  of  *-j4i  uteri  up  of  the 
inuii   1:lKU\      J n  A,  t  ti  marks 

the  outer  Itfck  mm!  s/tbeisusr 

Ubk  »|H>u  which  tin  form  i 
iug  th©  fracture  Impinge*.    Tbc 
effect  U  ran  in  B  ;  the  poitl*  i 

,'llli|   ft  HJ*|»IMildl,    W  \\\\*\    ■    .il.   I      ' 

nclMrato,    the    outer   1*1  I      i 
cruftliH    t^eiher  ivttd    toward* 
the   4ii|»lo»'P     the     inner    table 
ill   inward*  lOWAtdi  ilif 
brain. 
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of  the  cranium,  ami  signs  of  local  compression  may  or  may  not  be 
present ;  later,  symptoms  of  inflammation  of  the  brain,  if  the 
fragments  are  not  removed;  will  almost  certainly  supervene-  In  both 
the  compound  depressed  and  punctured  fracture  tin  re  may  be  com- 
minution or  loss  of  hone,  and  portions  of  lacerated  brain  substance 
may  at  times  exude  through  the  fracture,  Frwtnre  of  the  inner 
is  very  difficult  to  diagnose,  but  later  it  may  be  indicated  by  an 
increase  of  local  temperature,  signs  of  local  compression,  and  localised 
pain  from  irritation  of  the  dura  mater.  It  is  said  that  a  friction  sound 
may  sometimes  be  heard,  from  the  rubbing  of  the  brain  and  pia 
mater  on  the  sharp  fragments.  When  a  fracture  is  situated  over 
the  frontal  sinuses  there  may  be  emphysema  from  escape  of  air 
into  the  connective  tissue,  or  if  the  fracture  h  compound  air  may  be 
forced  out  of  the  wound  on  blowing  the  nose. 

The  danger*  of  fracture  *>/  the  watt  may  be  summed  up  as — 
I,  In i mediate,  (a)  injury  to  the  brain,  and  (b)  septic  inflammation  \  and 
2*  Remote,  (a)  con  tin  tied  headache,  (£)  epilepsy,  (e)  insanity,  and 
(d)  the  development  of  a  pulsating  tumour,  a  cephal  hydrocele  or 
encephalocele  in  children. 

The  treatment  of  fracture  of  the  vault  will  necessarily  vary 
according  to  the  nature  of  the  fracture  and  of  any  cerebral  com- 
ptioationfl  that  may  he  present.  The  general  indications  are  to 
prevent  sepsis  and  inflammation  of  the  bruin  and  its  membranes*  and 
to  relieve  any  existing  brain  complication.  Thus  the  patient  should 
be  placed  at  perfect  rest  in  a  darkened  room,  every  source  of  cerebral 
irritation  avoided,  an  ice-bag  applied  to  the  shaven  head,  or,  if  very 
severe,  leeches,  the  bowels  acted  on  by  a  calomel  purge,  and  the  diet 
restricted  to  slops.  When  the  fracture  is  conzjMitntl,  it  should  be 
fully  exposed  by  enlarging  the  wound  in  the  scalp,  and  every  care 
taken  to  render  the  parts  aseptic,  and  to  promote  healing  by  the 
first  intention.  1.  In  Jtsmrtd  fracture,  great  care  should  be  taken 
to  remove  any  dirt  or  hair  from  the  fissure,  widening  it  if  necessary 
for  this  purpose  by  chiselling  away  one  of  its  margins,  Wh*n 
symptoms  of  cerebral  compression  are  present  the  question  of 
trephining  will  turn  upon  the  probable  nature  of  the  cerebral  lesion 
Go  mprTBH  ton  of  Bra  in ) .  2 .  I  n  d*j  *re#sed  f  rac  tu  re  th  e  trea  tmen  twill 
differ  according  as  the  fracture  is  simple  or  compound,  and  according 
as  symptoms  of  local  compression  of  the  brain  are  or  are  not  present. 
In  the  simple  form,  unless  the  depression  is  deep  and  there  are  signs 
of  local  compression,  no  operative  interference  was  formerly  under- 
taken by  most  surgeons.  In  the  comjtound  form,  any  frag  men  t  found 
loose  or  penetrating  the  membranes  of  the  brain  should  be  removed, 
or  if  depressed,  raised,  provided  the  elevator  can  be  readily  inserted 
beneath  it.  Ff  a  fragment  cannot  be  raised  by  the  elevator  the 
trephine  must  be  applied,  with  the  pin  on  the  edge  of  sound  bone, 
and  the  fragment  then  raised  by  the  elevator  passed  beneath  it 
through  the  trephine  hole,     When,  however,  the  depression  is  but 
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slight,  as  in  pond  aud  gutter  fractures  of  the  frontal  bone  in  children, 
the  exse,  unless  there  are  signs  of  local  compression  of  the  brain, 
I  by  most  be  left.  In  children,  pressure  has  been  applied  to  the 
skull  transversely,  causing  the  depression  to  spring  back  like  a  dint 
in  a  felt  hat,  A  subsequent  atrophy  may  take  place  leaving  a  gap 
through  which  the  pulsations  of  the  brain  are  perceived.  If  in 
slightly  depressed  fractures  nothing  is  done,  however,  the  patient 
should  be  carefully  watched  lest  inflammation  supervene,  on  the  first 
signs  of  which  the  depressed  bone  should  be  removed  by  the  aid  of 
the  trephine.  In  both  the  simple  and  compound  varieties  the 
depressed  bond,  if  it  is  apparently  causing  compression  of  the  brain, 
must  l»e  raised  bg  the  elevator  or  by  means  of  the  trephine. 

Such  perhaps  has  been  the  usual  teaching,  but  there  are  iui\i\ 
Hirgeons,  and  amongst  thorn  the  authors,  who  now  recommend  the 
raising  of  the  depressed  fragments  under  nearly  all  circumstances, 
even  when  there  is  no  external  wound  ;  as  although  many  cases  of 
depressed  fracture  undoubtedly  recover,  nevertheless  inflammation  of 
the  brain  and  its  membranes,  or  if  this  danger  is  escaped,  subsequent 
truu  hie,  such  as  long -eon  tinned  headache,  progressive  mental  inability 
Off  even  epilepsy  aud  insanity,  may  ensue  from  the  irritation  of  the 
depressed  bone,  or  from  the  damage  done  by  it  to  the  dura  or  brain. 
Moreover  it  is  never  certain  that  there  may  not  be  greater  depression 
of  the  fragments  of  the  inner  surface  of  the  skull  than  would  appear 
to  be  the  case  from  the  examination  of  the  exterior,  or  extensive 
splintering  of  the  inner  table,  Since  the  operation  of  trephining 
when  conducted  antiseptieally  is  attended  with  very  little  if  any 
danger,  it  is  safer  to  make  an  exploratory  operation  than  subject  the 
patient  to  the  risks  mentioned  In  punctured  fracture  the 

trephine  should  always  be  applied,  as  here  the  fragments  are  driven 
vertically  inwards  (see  Rg,  t*l),  and  though  they  may  not  have 
punctured  the  dura,  will  invariably  set  up  inflammation  if  not 
removed.  In  fracture  of  the  intetytal  tahlt,  too,  if  d  big  nosed,  the 
trephine  ought  to  be  applied.  This  form  ol  fracture  was  found  in 
the  recent  war  in  South  Africa  to  be  frequently  the  result  when  a 
bullet  had  passed  over  the  skull  just  touching  or  grooving  it, 

After  nuy  kind  of  fracture  the  patient  should  be  carefully  watched 
lor  i  month  or  six  weeks,  aud  even  though  no  complications  are 
present  at  first,  the  greatest  care  should  be  exercised,  and  auy 
indiscretion  in  diet,  abuse  of  stimulants,  or  undue  mental  excitement, 
should  be  avoided.  On  the  bat  sign  of  intracranial  mischief  such 
as  local  paralysis,  epilepsy  or  optic  neuritis,  the  trephine  should 
be  used. 

Fractures  of  the  base  of  the  skull  may  be  caused — L  by 
a    btol   Off    f&U    upon    the   vault.     This  is  explained  in  three  i 
nocture    is    produced    at    the    spot   struck,    the    U- 
ihe  basc<  Irrttn'i  theory)*     (6)  The  skull,  an  elastic 
structure,   is  compressed  in   one  direction  and   bulges  in  another 
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when  violence  is  applied,  and  gives  way  either  at  the  spot  of 
compression  or  at  the  spot  of  bulging  (concession  or  bursting 
theory),  (c)  Vibrations  are  set  up  in  the  bone  at  the  part  struck, 
and  are  transmitted  round  each  side  of  the  skull  to  the  base, 
where  they  meet  and  produce  the  fracture  (fracture  by  contre 
coup).  II.  It  may  be  due  to  a  fall  upon  the  feet  or  nates,  the 
fracture  being  then  produced  by  the  shock  transmitted  to  the 
occipital  bone  through  the  spine.  III.  Rarely  it  has  been  caused 
by  a  sharp  instrument,  as  a  sword,  thrust  through  the  roof  of  the 
orbit  or  nose,  or  by  a  blow  on  the  lower  jaw,  fracturing  the  glenoid 
cavity  or  forcing  the  condyle  through  it.  As  a  rule  the  anterior, 
middle  or  posterior  fossa  is  found  fractured,  according  as  the  blow 
falls  upon  the  anterior,  middle,  or  posterior  part  of  the  vault  of 
the  skull.  Should  the  force,  however,  be  very  severe,  fissures  may 
radiate  from  the  seat  of  injury  to  two,  or  even  to  all  three  fossae. 
Fractures  through  the  middle  fossa  generally  involve  the  petrous 
portion  of  the  temporal  bone  on  one  or  both  sides  of  the  skull. 
Thus  they  frequently  extend  through  the  internal  and  external 
auditory  meatus  and  walls  of  the  tympanum,  lacerating  the  pro- 
longation of  dura  mater  contained  in  the  internal  auditory  meatus, 
the  reflexion  of  the  arachnoid  around  the  facial  and  auditory  nerves, 
and  the  membrana  tympani,  and  so  allow  of  the  escape  of  the 
cerebrospinal  fluid  from  the  external  auditory  meatus.  The 
fracture  may  also  involve  the  lateral  sinus  or  middle  meningeal 
artery,  in  which  case  blood  may  be  found  mixed  with  the  cerebro- 
spinal fluid  that  escapes  from  the  ear.  Fracture  of  the  posterior 
fossa  extends  through  the  foramen  magnum  of  the  occipital  bone, 
and  frequently  through  the  petrous  portions  of  the  temporal  bones. 
Fracture  of  the  anterior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lateral  sinus,  the  middle 
meningeal  artery,  or  one  of  the  smaller  blood-channels  are  frequently 
torn  or  otherwise  injured  in  a  fracture  of  the  base ;  whilst  the 
inferior  lobes  of  the  brain  are  often  extensively  lacerated  and 
contused,  or  compressed  by  extravasated  blood.  It  should  be 
remembered  that  a  fracture  of  the  base,  if  the  membrana  tympani 
or  the  mucous  membrane  covering  the  cribriform  plate  of  the 
ethmoid  bone  is  ruptured,  is  really  a  compound  fracture,  and 
further,  if  the  prolongation  of  dura  in  the  internal  auditory 
meatus  is  torn  the  membranes  are  exposed  ;  hence  such  fractures 
are  liable  to  be  followed  by  septic  inflammation,  which,  moreover, 
may  spread  to  the  membranes  and  brain. 

Signs. — At  times  there  may  be  none,  and  the  nature  of  the 
injury  may  be  quite  overlooked.  Generally,  however,  symptoms, 
such  as  compression,  indicative  of  a  severe  lesion  of  the  brain 
coexist,  and  these,  together  with  the  history  of  the  way  in  which 
the    injury  occurred,  should    lead  us  to  suspect  that  the  base  is 
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fractured*  The  signs,  however,  which  when  present  may  be  OOtisfdtfttd 
diagnostic  of  the  injury  are — i.   Tin  of  eerebro-spmal  fluid 

from  the  ear,  nose  or  mouth,  or  from  a  wound  if  one  exists.  2.  The 
escape  of  blood  from  similar  sUiiuliuii*.  8,  Effusion  of  blood  under 
the  conjunctiva,  about  the  mastoid  process,  or  in  the  sub-occipital 
region.  4.  Escape  of  brain  matter  from  the  ear  and  nose  ;  and 
5,   Injury  of  one  or  more  of  the  cranial  nerves. 

I,  Cerebrospinal  fluid  consists  principally  of  water  holding  in 
solution  chloride  of  sodium*  It  has  a  low  specific  gravity  (1002), 
is  slightly  alkaline,  and  contains  a  substance  which  reduces  copper 
o*ide  (pyrocatechin),  and  little  or  no  albumen.  When  it  escapes 
in  considerable  quantities  (several  pints  in  the  twenty-four  hours) 
immediately  or  soon  after  an  injury,  it  is  pathognomonic  of 
fracture  of  the  base.  Escaping  from  the  ear,  it  indicates  la<trutum 
Of  the  dura  in  the  internal  auditory  meatus,  and  hence  fracture  of 
the  middle  or  posterior  fossa;  from  the  nose  or  mouth,  generally 
the  anterior  fossa,  though  in  fracture  of  the  middle  or  posterior 
fossa  it  may,  by  passing  along  the  Eustachian  tube,  or  through 
a  fracture  of  the  basilar  process  with  laceration  of  the  mi. 
membrane  of  the  pharyngeal  vaults  also  come  from  the  nose  or 
mouth.  As  a  matter  of  preset  it-day  experience  with  antiseptic 
treatment  the  escape  of  cerebro- spinal  fluid  is  very  small  as  a 
rule, 

J.  Blood  may  escape  from  tlic  same  parts  and  by  the  same 
•  iiMhnels,  but  has  not  the  like  diagnostic  value,  since  bleeding  from 
the  ear,  and  especially  from  the  nose,  may  occur  from  causes  other 
than  fractuir  Still  wh&l  blood  escapes  in  considerable  quau  tit  n  >, 
and  for  some  time  after  the  injury,  it  is  when  combined  with  other 
evidence  of  severe  cerebral  mischief  a  sign  of  importance.  It 
should  not  be  forgotten  that  blood  coming  from  the  nose  or  roof  of 
the  pharynx  may  be  swallowed  and  afterwards  vomited  or  (Ml 
per  uimni, 

3.  Effusion  of  blood  under  the  ocular  conjunctiva  and  ecchy- 
mosis  about  the  mastoid  process  and  sub-occipital  region,  are  signs 
of  less  value ;  the  former  may  indicate  fracture  of  the  anterior, 
and  the  latter  fracture  of  the  posterior  fossa,  the  blood  passing 
along  the  floor  of  the  orbit  in  the  one  case  to  the  conjunctiva,  and 
bo  rlie  other  draining  through  the  fracture  mid  appearing  under 
the  skin. 

Effusion  of  blood  Mtdff  the  conjunctiva  in  fracture  of  the  anterior 
fossa  must  be  distinguished  from  effusion  of  blood  into  the  conjunc- 
fcm  in  "  black-eye/7  In  fracture  the  ecehymosis  does  nut  Apptftf 
till  after  a  few  days,  and  then  first  under  the  ocular  conjunctiva, 
usually  at  its  outer  part,  in  the  form  of  a  bluish-purple  con©  with 
\\tv  apei  towards  the  cornea  ;  it  tfaen  gradually  makes  its  way  into 
the  lower  lid.  In  "black  eve'  the  wohjmoftis  comes  on  immediately 
after  the  injury,  the  blood  at  first  reddish  purple  in  colour  passing 
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into  the  upper  lid  and  palpebral  conjunctiva.  It  is  associated  usually 
with  other  evidences  of  bruising. 

*,  Injury  to  one  or  more  of  the  cranial  nerves  will  be  indicated 
fay  paralysis,  loss  of  function,  or  spasm  of  the  parte  which  they 
supply.  Thus  there  may  be  dropping  of  the  upper  eyelid  (ptosis) , 
external  squint,  loss  of  accommodation,  double  vision  (<h'/tir>}>n(\> 
and  dilatation  of  the  pupil,  when  the  third  nerve  is  affected  ; 
Bpfuon  or  pftJtlysid  of  the  facial  muscles  (Bell1*  paralysis),  deafness 
or  loss  of  sight  if  the  facial,  auditory  or  optic  is  injured,  etc.,  but 
as  the  patient  is  frequently  comatose  these  si^us  may  not  afford 
couch  information.  The  jmralysis  when  the  facial  nerve  is  affected 
may  come  on  immediately  after  the  accident ;  or  not  for  some  days 
or  weeks.  In  the  latter  case  it  is  due  either  to  inflammatory 
effusion  about  the  nerve  as  it  passes  through  the  aqueduct  of 
Fallopius  or  compression  by  callus  in  the  healing  of  the  fracture. 
The  fifth  nerve  and  its  branches  may  be  involved,  causing  pain  or  loss 
oj  sensation  ;  also  the  twelfth  nerve,  causing  paralysis  of  the  tongue. 

The  prognosis  is  always  grave,  the  lesion  generally,  though  not 
invm 'iuMy,  terminating  fatally  from  concomitant  injury  to  the  brain, 
or  from  septic  inflammation  of  the  brain  and  its  membranes. 

The  treatment  should  he  directed  towards  the  prevention  of 
inflammation  of  the  brain,  in  the  way  described  under  Fracture*  of 
thr  Vault  (p.  470).  When  the  membrana  tympaui  is  ruptured,  an 
Attempt  should  be  made  to  prevent  septic  inflammation,  by  syringing 
out  the  auditory  meatus  with  carbolic  or  sublimate  lotion,  and 
applying  an  antiseptic  dressing  to  the  cleansed  ear  and  shaven 
scalp  around.  To  prevent  infection  by  the  Eustachian  tube  the 
DOt6  rind  naso-pharynx  m;iv  be  well  cleaned  by  antiseptic  sprays, 
insufflated  with  iodoform  or  boric  ftcid  and  the  nose  lightly  packed 
with  iodoform  gauze.  Should  intracranial  inflammation  super- 
vene, it  must  be  treated  in  the  way  indicated  under  that  head 
(p.   490). 


liijitrttx  of  thr   Brain    and  its   Mnnhraitf*. 

Concussion  of  the  brain. — ThiB  term  is  applied  to  a  collection 
of  symptoms  formerly  supposed  to  depend  on  a  shaking  or  fiMfc 
motion  of  tin'  brftifi  mbfitanm  It  is  popularly  spoken  of  as 
"stunning/1 

Pathotoar/.- -Tin-  ftxact  condition  of  the  brain  that  gives  rise  to 
th<  *vinptoms  of  concussion  is  not  known*  The  appearances  found 
after"  death  are  not  constant  In  some  cases  there  has  been  no 
p  of  any  kind  ;  generally,  however,  there  are  punctifonn 
extravasations  of  blood  in  its  substance.  The  serious  lacerations 
and  oontusiona  that  have  also  at  time*  been  present  are  more 
probably  concomitant  lesions  that  have  little  or  nothing  to  do 
with   the   production    of    concussion.      Aa  the  brain  is  constantly 
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Found  aiircmic,  and  the  right  aide  of  the  heart  and  venous  system 
are  invariably  engorged,  as  in  death  from  shock,  it  has  been  thought 
that  the  symptoms  may  depend  upon  some  disturbance  of  the  circu- 
lation consequent  upon  paralysis  of  the  vasomotor  centres  in  the 
medulla.  A  theory  that  lias  lately  gained  ground  is  that  known 
as  Buret's.  He  holds  that  the  skull  being  elastic,  the  violence 
causes  a  cone  of  depression  in  the  cranium  at  t lie  part  struck,  with 
a  cone  of  bulging  on  the  opposite  side*  In  this  way  he  assumes 
that  the  cerebro-spinol  fluid  is  driven  from  the  ventricles  of  the  brain 

Igh  the  aqueduct  of  Sylvius  into  the  fourth  ventricle,  whence  it 
is  unable  to  escape  sufficiently  quickly  through  the  foramina  of 
Magendie  and  of  Key  and  Retzitis,  and  hence  causes  pressure  on  the 
vasomotor  < -cut  res,  and  induces  an  anannia  of  the  brain.  The 
punctiform  extravasations  he  looks  upon  as  caused  by  the  rupture 
he  capillaries  suddenly  deprived  of  the  support  of  the  cerebro- 
spinal fluid. 

Symptoms, — ( Vmcussion  may  be  divided  into  two  stages —  1 .  Inseu- 
sihility  ;  2,  Reaction.  I,  The  first  st/iqe  comes  on  immediately 
on  the  receipt  of  injury  ;  it  may  be  quite  transitory,  the  patient 
m.'ivlv  Wing  consciousness  for  a  few  minutes,  and  then  recovering 
completely  J  or  it  may  last  for  a  few  hours,  or  a  few  days,  or  even 
longer.  The  patient  lies  in  an  unconscious  condition,  but  can 
perhaps  be  roused  momentarily  by  shaking  him,  or  shouting  in 
his  ear.  At  times  he  is  quite  insensitive  to  pinching  or  other 
stimuli.  There  is  loss  of  all  power  of  motion,  the  muscles  \ 
often  relaxed  and  flarrid  ;  the  pulse  is  feeble,  fluttering,  often 
frequent  ;  the  respirations  are  shallow  and  quiet  or  sighing  ;  and 
the  surface  is  cold,  often  clammy,  the  temperature  sometimes  being 
as  low  as  'J  7  K.  or  M°  F.  The  pupils  are  variable,  and  as  a  rule 
sensitive  to  light,  but  in  very  grave  eases  may  be  widely  dilated 
and  give  no  light  reflex.  The  sphincters  are  often  relaxed  at  the 
of  injury,  allowing  the  involuntary  passage  of  freees  and 
urine,  but  are  not  paralysed*  This  condition,  after  lasting  for  a 
Variable  time,  usually  passes  gradually  into  the  second  stage— that 

action  ;  or  symptoms  of  compression  or  of  inflammation  oj 
brum   may  come  on  without  the   patient    recovering  consciousness, 
I    ttaftr,  or  that  of  reaction,  is   marked   by   a  gradual 
return  to  consciousness,  and  is  usually  preceded  or  accompanied  by 

nng,  which  is  therefore  regarded  as  ft  favourable  omen.  The 
patient  may  Turn  OH  hi*  side,  dlfcw  lip  his  lege,  :uid  pull  the  bed- 
clothes over  him.      The   skin    bftOOfftOfl  warm,  the  pulse  increased  in 

iftocy,  and  the  temjieraturc  slightly  raised.  These  symptom 
Commonly  terminate  in  complete  convalescence,  or  they  may  run 
Into  those  of  inflammation  of  the  brain.  At  times,  however,  the 
patient  may  relapse  into  a  state  of  unconsciousness  and   die,  or  be 

patfl  into  the  condition  known  aa  ctrebrat  irritation  and  then 
recover,  or  certain  impairments  of  brain  function  may  remain. 
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The  remote  effects  of  concussion  may  be  enumerated  as  headache, 
confusion  of  thought,  loss  of  memory,  mental  irritability,  impaired 
virility,  optic  neuritis  and  atrophy,  epilepsy,  or  even  insanity.  J 
These  after-effects  are  more  likely  to  occur  if  there  is  an  inherited  ' 
predisposition  to  nervous  diseases,  and  appear  to  be  brought  on 
by  excitement,  abuse  of  stimulants,  or  excesses  in  diet.  In  some 
of  these  cases  the  brain  has  been  examined  after  death,  but  no 
organic  lesion  has  been  found.  Usually,  however,  a  cicatrix  in 
the  brain,  a  thickening  of  the  membranes,  or  a  depressed  fracture 
has  been  discovered. 

Treatment. — The  chief  indication  is  to  restore  the  cerebral  func- 
tions by  promoting  the  cerebral  circulation,  taking  care  not  to 
produce  too  violent  a  reaction.  Thus  the  patient  should  be 
placed  at  perfect  rest;  warmth  applied  to  the  surface  by  means 
of  blankets,  hot  bottles,  and,  if  necessary,  by  friction  ;  and  small 
quantities  of  diffusible  stimulants,  as  ammonia  or  warm  tea, 
administered.  Alcohol  should  not  as  a  rule  be  given  ;  but  if  the 
patient  is  dying  of  syncope,  then  brandy  may  be  given  by  the 
rectum,  and  ether  or  strychnine  injected  subcutaneously.  When 
reaction  has  come  on,  inflammation  must  be  warded  off  by  gentle 
purgatives,  low  diet,  and  the  avoidance  of  stimulants  and  of  mental 
exertion. 

Compression  of  the  brain  after  an  injury  may  be  caused  by : 
1.  A  fragment  of  depressed  bone;  2.  Extra vasated  blood;  3.  Pus, 
or  other  inflammatory  product;  4.  A  foreign  body,  such  as  a  bullet; 
and  5.  Cerebral  oedema.  Compression  of  the  brain  may  also  occur 
from  other  than  traumatic  causes,  such  as  tumours,  abscess  due  to 
otitis  media  (see  Cerebral  Tumour,  Abscess,  etc.). 

The  sif/ns  of  compression,  i.e.,  of  pressure  on  the  brain,  vary 
according  as  the  compression  is  made  over  a  wide  area  or  is 
localised  to  a  particular  part.  Thus,  when  the  pressure  is  diffused 
over  a  considerable  portion  of  the  brain,  the  patient  lies  in  a 
completely  unconscious  state,  and  cannot  be  roused  either  by 
shouting  in  his  ear  or  by  shaking  him.  The  extremities  on  one 
or  both  sides  are  paralysed  ;  the  face  is  livid,  at  times  flushed  ; 
the  temperature  is  usually  low,  but  at  times  raised  ;  the  pulse  is 
full  and  slow,  often  not  beating  more  than  forty  to  the  minute,  but 
it  becomes  quick,  weak  and  irregular  as  the  compression  increases, 
and  the  cardio-inhibitorv  centres  in  the  medulla  get  exhausted  ; 
the  respiration  is  slow,  laboured,  and  stertorous,  i.e.,  a  peculiar 
noise  is  made  during  expiration  by  the  flapping  of  the  paralysed 
soft  palate,  but  like  the  pulse  it  becomes  rapid  as  the  compression 
becomes  deeper ;  the  cheeks  and  lips  puff  out  at  each  expiration 
in  consequence  of  paralysis  of  the  buccinator  and  muscles  of  the 
lips ;  the  pupils  are  fixed  (i.e.,  the  iris  does  not  respond  to  light), 
and  may  be  either  dilated  or  contracted,  or  one  may  be  dilated 
and  the  other  contracted.      When  the  pressure  is  diffused  equally 
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over  the  brain  both  pupils  are  at  first  contracted,  but 
become  dilated.  When  the  pressure  is  greater  on  one  side,  tne 
pupil  of  that  side  first  passes  from  contraction  to  dilatation,  and 
than  as  the  pressure  becomes  more  equally  diffused  the  opposit 
pupil  does  the  same.  Hence,  if  caught  at  the  right  period, 
pupil  may  be  found  dilated  and  one  contracted.  The  urine  is  at 
first  retained  owing  to  the  paralysis  of  the  muscular  coat  of  the 
bladder,  but  afterwards  dribbles  away  as  the  bladder  becomes 
over-distended  and  will  hold  no  more  :  the  neces;  pass  involuntarily 
in  consequence  of  paralysis  of  the  sphincters.  At  times  there  are 
violent  convulsions.  The  com  press  ion -symptoms  may  gradually 
deepen  till  the  patient  dies  ;  or  he  may  recover  on  the  removal  of 
the  cause,  e.g.r  a  depressed  piece  of  bone  or  a  clot  of  blood.  When 
the  pressure  is  iccali&d  the  coma  is  usually  less  profound,  the 
pupil  only  on  one  side  may  be  fised  and  the  paralysis  may  be 
limited  to  one  side,  possibly  to  an  arm  or  leg,  or  to  one  side  of  the 
face,  or  there  may  be  convulsive  twitching  of  certain  muscles  or 
of  a  limb. 

Thr  tlirtfinoni*  of  tli*'  "tujtr  of  th*  COmpf*4$iOH  uil3  rest  on  the  fact 
that  when  due  to  bone  or  blood  the  symptoms  eome  on  within 
twenty -four  hours  of  the  injury,  generaJly  directly  if  due  bfi  bone, 
or  after  a  brief  interval  of  consciousness  if  due  to  blood  ;  but  not 
till  three  or  four  Hays  after  the  injury  if  due  to  the  press  lire  of 
inflammatory  exudation  or  of  pus,  in  which  case*  moreover,  they  are 
preceded  by  signs  of  inflammation.  Where  the  signs  are  ireneml, 
as  givru  above,  the  injury  usually  depends  upon  the  pressure  of 
extra  vacated  blood  on  sonic  of  the  central  portions  of  the  brain 
following  upon  lac-oration  of  the  bruin  aubHtauce,  or  upon  sprouting 
oedema  or  general  in  flan  j  mat  ion  of  the  brain  or  its  membranes. 
But  when  the  signs  are  those  of  local  pressure  on  the  surface  of 
the  brain,  the  lesion  will  probably  be  due  to  a  depressed  portion 
of  bone  or  a  circumscribed  extravasation  of  blood  between  the 
bone  and  dura,  or  a  collection  of  pus  either  between  the  bone  and 
dura  sr  in  the  cortical  substance  of  the  brain* 

Thr  ifiat/nosU  of  tin-  §mi  of  eorHprrxfii&n  is  difficult  when  the 
patient  is  comatose.  A  scalp- wound,  bruise,  or  depressed  fracture 
poiotn  to  the  compressing  agent  being  on  the  same  side,  but  it  must 
not  be  forgotten  that  it  may  be  on  the  opposite  vide,  the  brain 
hftviug  been  injured  l>>  omUn  loqp,  Twitehings,  convulsions, 
rigidity,  or  paralysis  of  one  side  point  to  a  lesion  on  the  opp 
aide,  a  unilateral  dilated  pupil  to  an  injury  00  the  same  side ;  a 
unilateral  rise  of  temperature  to  an  injury  on  the  opposite  aide, 
BftTUkg  tlin*  determined  which  iidfl  of  the  brain  is  injured,  the 
-t   of  the  \vh\<  next   l>e   made  out  by  noting  what 

group  of  tunnele*  are   affected   and    the   order  in  which  paralysis 
sets  in 

Tkt  eonditvm*  tJtat  map  nmmktb   comprtmkm  of  the  brain  ar 
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(1)  Intoxication  by  alcohol;  (*I)  0  pi  vim  poisoning:  (3)  Apoplexy ; 
(4)  L'raiLiiti :  (5)  Diabetic  coma;  (6)  Heat-stroke  ;  aud  (7)  1W- 
epileptifonn  coma.  The  presence  of  paralysis  in  compression  and 
apoplexy,  its  absence  in  opium  poisoning,   intoxication  aud  uraauia  ; 

oudition  of  the  pupils — dilated  and  fixed  in  compression,  cou- 
i  raited  unless  the  patient  is  roused  in  intoxication,  contracted  to  pin 
points  in  opium  poisoning;  the  preoatuM  of  ttdexna  of  ih$  legs  and 
of  albumen  in   the  urine  in  unemia  ;  and  of  sugar  in  the  nrim 

peculiar  nr«6tne«i  of  the  breath  in  diabetes  ;  the  fact  that  the 

nt  has  bitten  his  tongue  and  was  seen  to  be  convulsed  and 
truth  at  the  month  in  epilepsy;  and  the  excessive  heat  of  the 
weather  in  heatstroke,  are  some  of  the  points  that  may  be  of 
service.  The  diagnosis  of  these  conditions,  however,  is  often 
attended  with  great  difficulty.  Thus  the  head  injury  may  he  the 
[|  of  a  fall  due  to  a  tit  of  apoplexy,  or  the  head  injury  or 
apoplexy  may  occur  whilst  the  patient  is  drunk,  or  again  the 
apoplexy  and  resulting  head  injury  may  be  caused  by  ura 
Tt'&Utm'ftt. — In  all  cases  of  doubt,  therefore,  it  is  better  to  treat  the 
ease  as  if  a  serious  head   lesion  has  occur  red  than  to  condemn  a 

■nt.  with  apoplexy  or  fracture  of  the  base  of  the  skull  to  die  III  a 
police  cell  on  the  assumption  that  he  is  only  drunk. 

The  oprnxtMrn  treatment  will  necessarily  depend  upon  the  cause  of 
the  compression*  Thus  a  depressed  fragment  of  bone  should  be 
i  tiied  (tee  Dtprcmd  Proctor*),  a  clot  between  the  bone  and  dura  let 
out  by  the  trephine,  and  a  circumscribed  collection  of  pus  between 
the  bone  and  dura,  or  in  the  membranes  or  brain,  also  removed  by 
l he-  trephine.  lUit  when  the  depression  depends  upotl  extra V&aal id 
blood  in  the  subdural  or  subarachnoid  space  or  substance  of  the 
bruin,  or  upon  a  general  inflammation  of  the  brain  and  its  mem* 
!>i noes,   no  surgical  procedure  is,  as  a  rule,  of  any  avail,      In  any 

therefore,  the  Hrst  point  to  consider  in  regard  to  treatment  is 
whether  the  oompwioo  of  the  brain  is  due  to  a  retnoveahle  cause,  or 
to  one  that  is  beyond  the  reach  of  surgery. 

Extravasation  of  blood  in  the  cranium  may  occur — L  Between 
the  bone  and  dtira  :  2,  hi  the  subdural  space  ;  3.  In  the  subarach* 
uoifl  space:  and  t.    In  the  snl^Lanee  of  the  brain. 

1 .    Hlatid   be  t  wem   th  c  bon  v  find  Ami  (m  &  nt  n  it  1 1  I  i  u  m)    is 

generally  due  to  rapt  me  of  the  middle  meningeal  artery,  especially 
ltd  anterior  branch.  The  rupture  b  commonly  caused  by  II  i.^urcd 
fracture  extending  across  the  line  of  the  artery,  but  it  lmiy  be 
cause d  by  a  punctured  or  depressed  fracture  or  hv  |  blow  on  the 
nide  of  the  head  detaching  the  dura  with  the  artery  from  the  bone  ; 
the  vessel  is  then  torn  at  the  spot  where  it  emerges  from  its  groove 
♦  a  r.mal  in  the  temporal  bant*  At  time*  mbftt&nia)  hauaarhi 
due  to  a  wound  of  the  lateral  sinus  or  a  laceration  i>f  some  of  the 
small  vessels  which  run  between  the  dura  and  the  hour.     Hie  blood 

nallv    estiavaiated  in  large   o,  nun  titles,  wide]}  u  po-ating  the 
w,  I  i 
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dun  horn  the  bone,  rod  producing  severe  nomprwuon  »f  the  brain 
(Fig,  i^*)*  Should  the  pat  nut  survive,  the  blood  may  become 
organised  or  absorbed* 

2,  SisidutxU  extravasation  is  usually  due  to  rupture  of  capillary 

Is,  but  may  depend  on  rupture  of  the  middle  meningeal  artery 

in  the  situation  of  the  foramen  spinosuui,  where  tlie  dura  is  so  firmly 

ohed  that  it  is  not  readily  stripped  up  from  the  boM     It  is  very 

t'niiiNinn  in  severe  head  injuries,      The  blood  usually  extends  widely 

Civet  the  surface  of  the  arachnoid,  and,  if  the  patient  survive,  may 

become  absorbed  or  organised, 
forming  i.  false  membrane,  and 
in   soi i ie  crises  a  blood  cyst. 

3.  SulMtraehivoid  txlrttvamtion 
is  generally  associated  with  con- 
tusion or  laceration  of  the  brain 
and  may  depend  upon  rapture 
of  the  middle  oerebreJ  nr  other 

artery*  The  blood  may  spread 
widely,  and  the  patient  die 
of  compression,  or  it  may  in 
some  cases  become  absorbed,  but 
it  does  not  as  a  rule  become 
organised 

t+  ttlofM?  in  the  brain  uttJj&t 
( i  n  t  rftecrrttral  extm  tw  mil  ion )  \s  1 1 1  e 
result  of  OOQtaefan  or  laceration 
of  the  braint  with  rupture  of  the 
small  vessels.  When  the  lacera- 
tion is  extensive,  it  is  usually 
fatal  ;  but  should  the  patient 
survive,  the  blood  may  undergo 
chmogee  similar  to  those  of  an  ordinary  apoplectic  clot,  or  may 
break   <iown  into  pus  (cerebral  abscess)* 

The  pyvtptofftl  of  intracranial  extravasation  are  those  of  com- 
iota  of  the  fawn,  but  vary  according  to  the  situation  of  the 
blood  and  the  rapidity  with  which  it  is  extravasated.  The  diagnosis 
be  on >re  or  less  ol »s cured  by  the  presence  of  concomitant 
injury  to  the  brain.  1«  When  the  bidod  M  between  the  b*m 
jura  the  patient)  to  take  a  typical  ease,  is  concussed  at  the  time  of 
thr  injure,  reooyefl  from  the  concussion,  and  is,  perhaps,  rational 
for  e  few  hours  or  it  may  be  for  merely  a  few  minutes ;  then  as  the 
action  of  the  in  art  becomes  more  forcible  and  blood  is  poured  out 
from  the  wounded  vessel,  be  gTOWl  faint  and  gradually  sinks   in 

ana  deeja-ns,  and  he  usually  dies  in  froui  i 
few  hours  to  a  few  A\i\s  After  the  injury  with  signs  of  profound 
eornpressiou  of  the  brain.  The  jwiralysis  at  first  is  on  the  aide 
vppoutf  to  the  injury,  and  only  a  limited  ana  of  the  cortex  may  !-*• 


8#. — Subcranial  hsfinorrhftgu,  Ltics 
ruHiiJt  of  n  depress!  triduiv,  {St, 
h.ithnhitrK'w'R      Hospital      Museum. 
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affected,  as  the  face  or  arm  centre,  hat  it  becomes  general  as  the 
blood  extends  over  the  surface  of  the  brain.      Twitchings  of  the  face 
Of  ;inu  often  precede  the  paralysis*     The  pupil  on  the  same  sit/r    fti 
t  fiM    injury    may   at   first   react   to   light,  but   becomes  dilated   and 
fixed  as  the  blood   extends  to  the  base  and   prases  on  the  third 
nerve.      At  times  the  eyeball  may  protrude  owing  to  pressure  upon 
the  cavernous  sinus.      Very  occasionally  reflex  convulsions,  also  on 
the  side  of  the  injurs \  may  bfi  WBl  up  by  irritation  of  the  nerves  of 
the    dura.       A    higher   surf  ace  temperature    may    occasionally    be 
detected  on  the  side  opposite  to  that  of  the  injury.      If  a   fissured 
fracture  is  present,  there  may  be  some  fulness  externally  from  the 
OSSSpe  of  blood  through  the  Assure.      'J.   When   the   f.*ktod  tf  HI  the 
fabdurai  s/HUt\  the   signs  of   compression  usually  come  on  rapidly, 
and  without  any  lucid  interval;  but  there  are  no  special  symptoms 
by  which    it  can   be  diagnosed,  or,  indeed,  at  times,  distinguished 
from  blood   between    the   bono   and   dura,      3.    Whan    the  blood   is 
beneath   the  urttrhnoid  lit  quantities   sufficient  to  cause  compression, 
it  will  probably   be  associated  with   severe  laceration  of   the   brain, 
iiud    the    patient  will    not*    as  a    rule,    regain    consciousness  (see 
H  qf  lirain).      i.    When  the  biood  U  if*    th*  *<raoi   tt&ftofttt 
it  produces  symptoms  which  cannot  be  distinguished  from  those  of 
apoplexy,  except   perhaps  by   the  history  of  the  injury,   and   not 
always  then,  a*  it  may  be   impossible   to  determine  whether  the 
patient   first   fell   and   thus   injured    his  brain,  causing  the  effusion 
of  blood  into  its  substance,  or  whether  a  vessel  first  gave  way,  and 
the  fall  was  the  consequence  of  the  escape  of  blood  into  the  brain, 
In  attempting  to  make  out  the  situation  of  the  humiorrhage,  some 
help  is  said  to  be  obtained  by  puncture  of  the  subarachnoid  space 
in  the  Immbar  region.     Thus,   if  the  cerebrospinal  fluid  drawn  off 
;u-T  the  blood  is  probably  between  the  bone  and  dura  ;    if  it  is 
blood- s t riiu ci  1,  the  blood    is  probably  in   the  subdural  space;  whilst 
1 1    U    contains   much    blood,  the    extravasation   is  probably   beneath 
the  arachnoid  and  in  the  brain  substance,   and   points  to  severe 
lut/eration  of  the  brain. 

Treatment,— When   it   is  clear  that  the  haemorrhage  is  from  the 

lie  meningeal  artery,  the  trephine  should  be  applied  for  the  pur- 

at    removing  the  clot  and  securing    the   bleeding  vessel.       The 

situation  of  the  anterior  branch  of  the  artery,  the  one   which    is 

ly  always  torn,  is  about  an  inch  and  a  half  behind  the  external 

angular  process  of    the  orbit  and    the   same    distance  above  the 

zygoma  (Fig,   185,  ai  ;  over    this  spot   a    crown  of  lK>ne  should    he 

vert.     If  clot  now  protrudes  frl  thf  opfttriog,  it  shonld  be  turned 

out  by  noma  form  of  scoop,  and  if  the  bleeding  artery  is  then  seen, 

an    attempt   should    be   made  to  tie  or   fcwlftt  it,  Of  secure   it   by  a 

ligature  passed  round  it  with  a  curved  needle  through  the  dura,  or 

jt  iii.iy  b*  compressed  by  plugging  the  groove  in   the  hone   in  which 

it  lies  with  a  piece  of  aseptic  wax  Of  JION.      If  the    bleeding   point 

t  i  2 
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cannot  be  reached,  more  boue  should  be  cut  away.  If,  however,  on 
the  removal  of  the  clot,  the  brain  does  not  expand,  ami  the 
loimorrhagc  fa  hq  profuse  that  the  wounded  artery  cannot  be  Men, 
the  external  or  con  mi  on  carotid  artery  nun  be  oompii&B&ed  or  lied, 
and  ice  applied  to  the  side  of  the  head,  if  00  clot  is  found  a 
neoood  crown  of  bom  may  be  removed  further  back  in  the  same 
horizontal  line,  jujat  below  the  parietal  eminence,  t\f.,  in  the  cnnis< 
i>l  tlic  posterior  branch  of  the  middle  meningeal  (Kig.  I  s\  n).  1 1 
i  lie  blood  fiiinesi  from  a  large  sinus,  pressure  or  a  lateral  ligature 
may  be  applied  or  ihe  whole  sinus  tied.  When  no  blood  is  found 
between  the  bone  and  dura,  but  the  dura  itself  is  bluish  in  colour, 
imt  pulsate  with  the  brain,  and  bulges  into  the  trephine  hole, 

indicating  the  presence  of 
blood  beneath  it,  an  incision 
should  be  made  through  it 
and  the  blood  let  out  The 
trephine  wound  may  then  be 
enlarged  upwards  and  baek- 
ir&gdi,  so  as  to  expose  the 
Sylvian  fissure  and  middle 
cerebral  artery,  which  should 
be  tied  if  found  wouuded. 
'•rent  care  must  be  taken  to 
keep  the  wound  aseptic.  For 
hemorrhage  in  the  substance 
of  the  braiu  surgical  interfer- 
on Q9  is  not  practicable  ;  all 
that  can  be  done  is  to  treat 
t  he  case  as  one  of  ordinary  apo- 
plexy from  cerebral  hemor- 
rhage, !.«.,  by  free  purging, 
gold  to  the  head,  hot  bottles 
to  the  feet,  etc. 

Spreading  cedents  is  lielieved  to  be  a  not  uncommon  cause  of 
oompreaaiofi  <•!  Mm  brain.  It  has  been  shown  by  experiment  that 
whin  localbed  pressure  is  made  on  the  brain  the  cerebral   tissue  in 

the  region  of  the  coinprcmng  igo&t  becomes  amuinc,  whilst  a  aerooa 
exudatiun  occurs  in  the  timUM  around,  giving  rise  to  ualcma.  This 
QpdematOUi  ana  in  its  turn  acts  as  a  compressing  agent  and  so  leads 
ti*  a  further  serous  exudation  and  widening  Ktte  of  oedema,  Owing 
to  the  unyielding  nature  of  the  cranial  bones,  Ifai  QBdema  thlU  Hf 
up  may  extend  widely  through  the   brain   and  induct'  symptoms  of 

nd  compression,  h  is  believed  ihat  many  of  the  hums  of 
compression  that  Vets  tfaooghl  to  be  inflammatory  are  really  caused 

rebral  irderua.  Than  i*  explained  the  sudden  onset  of  com- 
presaion  that  may  occur  in  cerebral  tumours,   in  concussion,  and  in 

iii<aj  and  contusion  of  the  brain  unattended  by  any  evidence 


fro.  185.— The  positions  for  trephining  toci- 
jicwe  the  a.  anterior,  unci  b.  posterior  branch 
of  Ibi  middti  men  jutfeal  Artery,  abt  bttrf* 
Kcmt^l  hi  toffa  MtlsJ 

lint*  on  level  with  vy  eh  row  ;  j  /,  vertical 
line  I|  iiiili  belli  sd  <  Monad  angular  joo- 
ee»;  *jh,  vertical  line  «t  Jpwterior  bonier 
MiltftM  process.  Whole  these  line* 
intersect  At  a  ami  s  the  trqihiuo  is  ipplkd 
The  fthftdfel  dhtfWi  eituiiuoii  sitmitiun  "f 
the  eloU,      (Esiuiina1t  ntid  Kowalxig.) 
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of  septic  inflammation.  (Edema  is  further  believed  to  play  an 
important  part  in  producing  the  compression  symptoms  met  with  in 
certain  forms  of  cerebral  inflammation. 

Contusion  or  bruising  of  the  brain  may  be  due  to  any  severe 
violence,  and  may  occur  with  or  without  injury  of  the  scalp  or 
cranial  bones.  It  is  often  accompanied  by  laceration  of  the  brain 
substance  and  of  the  pia  mater  and  arachnoid.  The  bruising  may 
be  general  or  circumscribed.  In  the  latter  case  it  may  occur 
immediately  beneath  that  part  of  the  cranium  to  which  the  violence 
was  applied,  or  on  the  opposite  part  of  the  brain,  the  brain  being  as 
it  were  dashed  by  the  violence  of  the  blow  against  the  cranial  wall 
furthest  from  the  part  of  the  skull  to  which  the  force  was  applied. 
Like  bruises  of  other  soft  tissues,  it  is  attended  by  extravasation  of 
blood  from  rupture  of  the  smaller  vessels.  It  may  terminate  in 
absorption  of  the  blood  and  healing  of  the  bruised  parts,  or  in 
general  inflammation  of  the  brain  and  its  membranes,  or  in  local 
inflammation  and  in  cerebral  abscess.  The  symptoms  are  generally 
obscured  by  those  of  concussion  or  compression,  and  it  is  seldom 
that  an  accurate  diagnosis  can  be  made.  Irritability,  restlessness, 
and  spasms  of  certain  muscles  when  a  motor  centre  is  injured, 
are  said,  however,  to  point  to  contusion.  The  chief  indication  for 
treatment  is  to  prevent  the  occurrence  of  inflammation  of  the  brain 
(see  p.  473). 

Laceration  of  the  brain  may  occur  with  or  without  fracture  or 
other  injury  of  the  skull.  The  laceration,  when  the  cranium  is  not 
perforated,  is  most  common  in  the  anterior  part  of  the  frontal  and 
in  the  temporo-sphenoidal  lobe,  owing  in  part  to  the  unevenness  of 
the  base  of  the  skull  on  which  these  lobes  rest,  and  in  part  to  the 
fact  that  the  back  and  the  top  of  the  head  are  most  exposed  to 
injury,  the  brain,  as  in  contusion,  being  generally  lacerated  on  the 
side  of  the  head  directly  opposite  to  that  on  which  the  force  is 
received.  At  times,  however,  the  brain  is  lacerated  directly  beneath 
that  part  of  the  skull  to  which  the  force  is  applied.  Laceration 
may  also  be  caused  by  a  fragment  of  a  bone,  as  in  depressed  or 
punctured  fracture,  or  by  the  passage  of  a  bullet  or  the  thrust  of  a 
sword  through  the  orbit  or  nose. 

Pathology. — The  laceration  may  be  slight  or  very  extensive,  and 
is  generally  accompanied  by  more  or  less  bruising  of  the  surrounding 
brain  tissue  and  extravasation  of  blood  over  its  surface.  The  pia 
mater  is  usually  lacerated,  and  the  blood  may  spread  widely  under 
the  arachnoid.  Where  there  is  no  external  wound  the  brain  tissue 
about  the  laceration  becomes  swollen  and  cedematous  from  serous 
exudation,  but  this,  if  the  laceration  is  slight,  soon  subsides  and 
cicatrisation  with  adhesion  of  the  membranes  ensue,  the  extra vasated 
blood  in  the  meantime  undergoing  the  changes  already  described. 
Where  there  is  an  external  wound  and  the  laceration  is  produced 
by  a  fragment  of  depressed  bone,  the  dura  is  necessarily  torn,  and 


iii  some  cases  portions  of  lacerated  l>rai n  may  protrude  through  the 
skull.     If  HTins,  inflammation   of  the  brain  and  its  mem- 

branes is  set  up,  and  either  remains  localised  by  the  formation  of 
adhesions  of  the  membranes  or  becomes*  <lifni.se  and  spread*  widely 
over  the  surface  of  the  brain.  In  the  localised  form  a  hei 
cerebri,  or  cerebral  ab*eess,  is  liable  to  follow;  If  the  wound 
remain*  aseptic,  the  changes  th lit  occur  are  similar  to  tlmse  where 
tbe  >knll  is  not  penetrated. 

The  symptoms   vary.     At  times   there   may  be   none,  although  a 
considerable  mass  of  brain  tissue  is  protruding  through  a  compound 

fracture  of   the  skulL     Or  symptoms,  if  present,  may  1 bfeooiwl 

n\>.  of  concussion,  or,  if  much  blond  has  hi-en  extnivasati d,  by 
those  of  compression-  There  are  no  signs  pathognomonic  of  lacera- 
tion of  the  brain,  but  convulsions,  localised  spasms  or  paralysis, 
long  continued  insensibility  without  coma,  and  the  collection  of 
symptoms  known  as  cerebral  irritation,  point  to  such  an  injury. 
The  symptoms  of  cerebral  irritation  may  be  described  as  follows; — 
Tin-  patient  lies  in  a  torpid  or  lemi  conscious  condition,  coiled  uj> 
on  one  lide,  with  his  limbs  in  a  general  state  of  flexion.  If  spoken 
to,  he  evinces  great  irritability  of  temper,  answering  momentarily 
and  sharply,  perhaps  shaking  himself,  and  then  relapses  into  his 
torpid  state.  His  pupils  are  contracted,  his  eyes  closed,  but  his 
pulse,  temperature,  and  respirations  are  normal.  Method  of  local 
tkr  unt  ft/  thf  hwrati<m  where  no  txlti^ml  injur f  exirtl — *  If  a 
patient  receive  1  blow  upon  the  head,  and  it  is  Found  that  localised 
paralysis  is  present,  we  eon  elude  that  there  exists  a  laceration  of 
some  severity  in  the  cortical  centre  corresponding  to  the  mill 
implicated.  If  almost  immediately  after  the  injury  there  is  a 
distinct  spasm  affecting  a  localised  group  of  muscles— a  monospasm 
—  we  conclude  that  1  minor rh&ga  is  going  on  from  the  lacerated 
D  substance,  or  breaking  down  the  tissue  of  the  centre  corre- 
sponding to  the  affected  muscles.  If  the  monospasm  extend,  iirM 
affecting  one  side  of  the  body,  and  finally  both  sides,  so  that  the 
attacks  assume  the  form  of  true  epileptic  tits^  it  is  probable  the 
extra vasated  blood  is  extending  over  the  surface  of  the  brain  and 
irritating  more  or  less  widely  the  whole  motor  area,"  [Briahtm^ 
Should  there  be  motor  aphasia  a  lesion  of  the  posterior  extremity 
of  the  third  left  frontal  convolution  (Brocafi&MVoiution)  is  indicated 
186,  B).  Should  there  be  facial  spasm  or  paralysis,  a  IMBOB 
of  the  lower  third  of  the  ascending  frontal  and  the  contiguous  part 
of  the  posterior  end  of  the  second  frontal  convolution  is  probably 
present  (Fig,  1#G,  r1,  y1).  Should  there  hi  paralysis  of  the  arm — 
a  brachial  monoplegia — the  noddle  portion  of  the  ascend i 
and  the  contiguous  part  of  the  ascending  parietal  on  the  other 
side  of  the  fissure  of  Rolando  are  probably  affected,  the  upper  part 
of  this  area  representing  the  shoulder,  the  middle  the  elkiw,  and 
the  tower  the  hand  centre  (Fig.  186,  Rl  and  pl).       Should    there   bo 
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paralysis  of  the  lower  limb,  the  lesion  probably  involves  the  upper 
end  of  the  ascending  parietal  and  the  superior  parietal  lobule  lying 
behind  if,  us  far  aa  the  margin  of  the  longitudinal  fissure  (Ki^.  I  si;, 
Should  symptoms  of  um&mJ  irritation  be  preeenl  with 
Ottl  paralysis  or  convulsions,  a  lesiou  of  the  frontal  lobe  is  indicated. 
Siu mid  there  be  hemianopsia,  k&,  Iowa  of  hulMield  of  virion,  the 
lesion  is  pobably  situated  in  the  cuneate  convolution  of  the  occipital 
lobe ;  should  there  he  loss  of  vision  or  word -blindness,  a  lesion  of 
the  angular  convolution  of  the  parietal  lobe  is  likely  to  be  present, 
Should  there  be  deafness  or  word-deafness,  the  first  temporo 
sphenoidal   convolution   is  probably  affeeted. 

Briefly,  therefore,  a  cortical   lesion   may  be  distinguish  d  from    9 


Flu*  IW. — The  ceretiral  coiiTolntions  ;  It,  figure  of  Rolando  \  P*,  iMKmdlbg  frontal 
iHivoiutimi  ;  i>\  jiacenduiK  peristal  ttNrraittttap  ;  P'T  F3,  FJT  superior,  iumI<J1v.  iad 
inferior  frontAl  convolution*  ;  s  r  frontal  mikim  :  I  P,  inferior  frontal 

sulcus  \  S,  fisanra  of  Sylvius  ;  S1*,  anterior  limb  of  fissure  of  SyUins  ;  J?1',  posterior 
limb  of  figure  of  Sylvias ;  F%  nipftrior  pfttk'Ul  convolution  ;  H:i,  MWfrttiaigua] 
coiit  ol  nlion  ;  P\  Mgttiw  cun  volution  ;  IT,  iuti»r-p;i  ricl.il  faim  ;  f  8\  T  SJ,  T  Sa, 
superior,  mitMIe,  and  infuriur  teiupuro-fiphcriQubil  nonvuhitious  ;  it,  Oroca'a  con- 
volution ;  Pu,  external  parivtn-wdpital  figure  ;  U't  n-t  0*a  mperior,  middle,  and 
itii'i -i-i-.i-  h  ■  i j ■  i tul  convolution*. 

(after  Lucas-Ch;inipionuiire  and  Bricbiec.) 


central,  as  follows  : — In  the  cortical  lesion  the  paralysis,  although  it 
niiv  occur  immediately  after  the  accident,  often  does  not  appear  for 
some  hours.  It  is  at  first  incomplete  and  localised,  and  probably 
affect ?<  only  one  limb  or  a  single  group  of  miwleey  and  is  frequently 
preceded  or  Accompanied  bv  i  monospasm  of  the  paralysed  parts,  or 
by  epileptiform  convulsions  of  the  .lacksoninu  variety.  If  thesp 
or  paralysis  spread,  they  do  so  in  a  definite  order.  Thus,  supposing 
the  face  centre-  to  be  the  primary  sent  of  the  lesion,  as  tin-  blood 
extends  nver  the  surface  of  the  brain,  the  arm  next  and  then  the  leg 

will  be  affected  ;  whilst  should  it  extend  uvvi  the  opposite  hemi 
sphere  the  order  will  be  reversed,  the  leg  first  and  then  the  arm, 
and  finally  the  face  becoming  involved,  In  tin*  ttftfrttJ  lesion,  on  the 
other  hand,  the  paralysis  occurs  immediately  after  the  injury  ;  it  is 


t^S  RWtmiES  OF    REGIONS, 

mure  complete  and  extensive,  and  the  whole  of  one  aida,  at  least,  will 
probably  be  paralysed. 

JittiUt  wound*. — A  rifle  bullet  of  high  velocity  may,  ou  em* 
the  skull,  exert  an  almost  explosive  influence,  and  be  instantly 
fatal.  When  it  just  grazes  the  skull  it  causes  a  groove  of  the  < 
table,  or,  even  without  this,  splintering  and  depression  of  the  inner 
table,  or  a  portion  of  the  whole  thickness  of  skull  is  chipped  off.  In  a 
few  cases,  however,  the  bullet  has  travelled  through  the  frontal  lobe 
without  causing  general  destruction.  Spent  ri lie  bullets  or  pistol 
bullets  may  penetrate  and  lodge  within  the  skull.  \  tapUe  sinus 
iuuv  remain*  from  wlueh  inflammation  subsequently  extends,  or  I  he 
WOUnd  may  heal,  ami  the  patient  recover  for  a  time,  and 
relapse,  e.<j.%  with  the  development  of  an  abscess  in  the  bruin. 
Amongst  the  general  symptoms  to  which  a  bullet  in  the  brain  may 
give  rise  are — vertigo,  irregular  gait,  incapacity  for  mental  or  physical 
exertion,  deterioration  of  sight  and  hearing,  or  general  epilepsy. 
An  abscess  may  develop  slowly  with  signs  of  cerebral  irritation, 
meningeal  inflammation,  optic  neuritis,  vomiting,  and  compression, 
or  may  burst  suddenly  into  a  ventricle,  and  give  rise  to  symptoms  of 
apoplexy.  The  position  of  the  bullet  may  be  indicated  bv  pain, 
sp  isms,  or  paralysis  ;  its  course  may  be  mapped  out  by  considering 
the  position  or  the  patient  and  the  direction  of  the  bullet  in  relation 
to  the  topographical  anatomy  of  the  brain.  An  examination  with 
the  x  rays  from  several  positions  may  allow  of  the  bullet  b 
approximately  localised  (Plate  VII.).  The  probing  of  the  brain  for  a 
bullet  is  attended  with  danger,  owing  to  the  diffluent  character  of 
the  brain,  especially  when  inflamed,  A  telephone  probe  has  been 
employed  by  which  a  grating  sound  may  be  beard  or  a  bell  rung 
when  the  bullet  is  struck,  but  reports  as  to  its  utility  are  variable 
The  finger  has  also  been  employed  in  the  search,  with  the  danger 
in  important  parts  of  causing  laceration  and  resulting  paralysis* 

Treatment. — -If  there  is  a  wound  with  protrusion  of  the  brain, 
the  scalp  around  is  first  thoroughly  disinfected.  Lacerated 
portions  of  brain  substance  are  gently  wiped  away,  fragments  ol 
bone  extracted,  htemorrhage  arrested,  the  dura  mater  partly  stir 
over  the  gup,  und  a  drain  inserted,  after  which  the  scalp  is  replace  I 
nod  united  except  for  the  drain  opening.  When  the  bullet  is  met 
with  close  to  the  surface  it  is,  of  course,  extracted*  but  im  Sl ■:,,. 
beatify,  uninjured  brain  is  made  at  the  time  for  fear  of  extending 
septic  inHammatiou.  In  the  case  of  a  retained  bullet*  a  tube  of 
rubber  or  silver  is  passed  into  the  skuilr  or  even  into  the  cavity 
round  the  bullet,  and  the  wound  allowed  to  heal  before  the 
question  of  searching  for  the  bullet  is  considered.  When  the 
wound  has  healed;  also,  where  there  is  no  wound,  but  signs  of 
local  irritation  or  of  compression  of  the  cortical  motor  area  from 
Mood  extravasation,  the  indications  are  to  trephine.  The  guide  to 
!<>r  perforation  In  the  tine  of  the  fissure  of  Rolando  Of]    the 
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side  opposite  to  that  of  the  localised  spasm  or  paralysis.  This  line 
may  be  found  in  various  ways.  (1)  M.  Lucas-Championniere  (see 
Fig.  187)  first  finds  the  bregma,  *.e.,  the  spot  where  the  coronal  joins 
the  sagittal  suture,  by  carrying  a  line  directly  over  the  vertex  from 
one  external  auditory  meatus  to  the  other.  The  upper  end  of  the 
Rolandic  fissure  is  situated  about  two  inches  behind  the  bregma. 
The  lower  end  of  the  fissure  corresponds  to  a  spot  2 £  inches  behind 
the  external  angular  process  and  about  one  inch  above  it.  (2) 
Chiene  folds  a  square  of  paper  (Fig.  187)  diagonally  so  as  to  bisect 
the  right  angle  at  a  formed  by  two  of  its  sides  into  two  angles  of 
45° ;  then  folds  the  paper  again  so  as  to  bisect  one  of  the  angles  of 
45°  into  two  angles  of  22£°.  The  sum  of  the  angle  of  45°  and  of 
one  of  the  angles  of  22£°  gives  an  angle  of  67£°,  «  a  c,  which  repre- 
sents sufficiently  nearly  the  angle  made  by  the  fissure  of  Rolando 


Fhs.  187. — The  situation  of  the  line  of  Rolando.  A,  asterion  ;  H,  bregma  ;  L,  lambda  ; 
M,  Hjwt  J  inch  behind  mid-point  between  N,  nasion,  and  I,  inion  ;  P.  pterion  ; 
S,  stephanion  ;  P  O,  situation  of  parieto-oecipital  fissure. 


with  the  sagittal  suture,  namely,  67^.  The  straight  edge,  a  b,  of  the 
paper  is  then  laid  along  the  sagittal  suture,  the  point  a  being 
applied  half  an  inch  behind  a  point  midway  between  the  nasion  and 
inion,  i.e.,  to  the  top  of  the  fissure  of  Rolando.  The  fissure  runs 
for  .'tj{  inches  along  the  line  a  c.  We  have  already  seen  that  the 
cortical  motor  centres  are  grouped  around  the  Rolandic  fissure.  If 
therefore  there  is  general  hemiplegia,  the  perforation  should  be 
made  over  the  middle  of  the  line  ;  if  paralysis  of  the  arm  and  leg, 
over  the  upper  part  of  the  line ;  if  paralysis  of  the  arm  only,  in 
front  of  the  middle  third  of  the  line  ;  if  aphasia,  below  and  a  little 
in  front  of  the  line  on  the  left  side  of  the  head  in  right-handed 
persons  ;  if  there  is  paralysis  of  the  leg  alone,  behind  the  upper 
third  of  the  line  ;  if  paralysis  of  the  arm  and  face,  in  front  of  the 
lower  third  of  the  line  ;  if  paralysis  of  the  arm  and  aphasia,  or 
paralysis  of  the  face  and  aphasia,  below  and  in  front  of  the  line. 
The  jhmre  of  Sylvius  (Fig.  ISC,  s)  may  be  found  by  drawing  a  line 
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frum  the  pterion,  i.e.,  a  spot  U  inch  behind  the  external  angular 
process  and  1£  inch  above  the  zygoma  (Fig.  187)  upwards  and  back- 
wards  to  a  *i*>t  r{  inch  beloss  the  moat  prominent  part  of  the  parietal 
eminence*  I  mined  lately  beloto  the  fissure  ii  situated  the  first 
temporo-sphenoida]  lobe  (Fig.  I  K,>,  t  s1).  The  tjt,rtn\l  jm-rieto- 
tto'i/n'tal  fissure  extends  from  a  spot  A  inch  in  front  of  the  lam  ltd  a 
outwards  for  about  1  inch.  The  lambda  (Kig.  167,  l)  is  situated 
2  i  inches  in  front  of  the  in  ion  or  external  occipital  protuberance 
(Pig.  l£<7t  ],)♦  Behind  this  fissure  is  the  occipital  lobe;  in  front  of 
it  flie  parietal  lohr. 

Intracranial  inflammation,  though  at  times  it  may  renin  in 
localised  either  to  the  membranes  {menittfjith)  or  to  the  brain 
(ffUqp&lfJWf),  more  often,  in  whatever  way  it  begins,  spreads  fn»iu 
the  nne  to  the  other  (tnenitujo-encfphalitiB)* 

{ ra«#&— Wounds  of  the  scalp ;  contusions  or  fractures  of  the 
bone ;  concussion,  contusions,  lacerations,  and  penetrating  wounds 
of  the  brain  ;  middle-ear  disease. 

PathalfMjp. — It  may  be  acute  or  chronic,  localised  or  diffuse. 
Acute  irijfammatjvn  may  begin  in  the  dura,  and  remain  confined  to 
that  membrane  or  spread  inwards  to  the  other  membranes  and  brain  ; 
or  it  may  begin  in  the  brain,  but  then  seldom  spreads  further  out- 
wards than  the  pia  (lepiomenitujitix).  When  it  spreads  from  the 
bone  to  the  dura  it  is  at  first  circumscribed,  the  inflammatory  pro- 
ducts, and,  should  suppuration  occur,  the  pus,  being  confined  between 
the  booe  ;nid  dura,  biter,  the  inflammation  may  spread  to  the 
arachnoid,  and  thence  to  the  pia  and  surface  of  the  brain,  diffusing 
itself  widely  through  the  subdural  space  and  over  the  cerebral 
cortex.  When  it  begins  in  the  brain  it  is  generally  the  result  of  a 
contusion  or  laceration  of  the  cerebral  substance,  and  may  remain 
circumscribed,  and  eventually  end  in  a  cerebral  abscess,  or  BffflBfcd 
to  the  pia  and  then  become  diffuse.  It  seldom,  however,  involves 
the  free  surface  of  the  arachnoid.  The  post-mortem  appearances 
eoiuiuonly  observed  in  the  diffuse  form  are  increased  vascularity  of 
the  brain  and  its  membranes,  an  exudation  of  greenish-yellow  lymph 
over  and  between  the  convolutions,  and  distension  of  the  ventricles 
with  a  serous  blood-stained  fluid  ;  whilst  the  grey  matter  is  of  a 
reddish  hue,  soft,  and  diffluent,  and  the  white  more  abundantly 
dotted  over  with  "  puueta  ftttonlOM  "  than  natural.  Ju  the  chrtmk 
fifrm^  which  is  generally  due  to  inflammation,  caries  or  necrosis  of 
the  bone,  or  more  rarely  to  a  brain  injury,  the  dura  becomes  thickened 
(paehymmirtffttt*)  and  adherent  to  the  tone,  the  arachnoid  thickened, 
and  the  pia  op-upie  and  indurated,  so  that  whuu  removed  its  pro- 
longiitinns,  which  dip  between  the  convolutions,  can  be  pulled  out 
witlmut  tearing 

The  lymptona  vary  according  as  the  inflammation  is  acute  or 

chronic,  circumscribed  or  diffuse  ;  according  as  it  begins  in  the  dura 

the   brain  and  pia  ;  and  according  as  it  involve*  the  vertex  Of 
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"f  the  brain.  The  yenn'trl  <j/m/ttoms  in  acute  cases  are,  in  the 
early  stages,  fever,  pain  ill  the  head,  generally  on  the  same  aide  as 
tie  wound  if  one  is  present,  intolerance  of  light  and  sound,  retching 
Kith  probably  a  clean  tongue,  a  quick,  full  pulse,  Hushed  face,  uon 
irniinl   pupils,  violet  I    beating  of   r  bo  carotids,  Jcep- 

lessuess,  and  at  times  convulsions  or  violent  delirium.  Later  the 
symptoms  pass  into  those  of  compression,  the  pupils  becoming 
dilated  and  fixed,  the  pulse  slow  and  the  breathing  BtartaEMA 
Then  follow  paralysis,  stupor,  coma  and  death.  Kigors  will  pmh- 
ably  occur  should  pus  form*  When  the  cortex  is  chiefly  affected 
the  irritation  of  the  motor  centra*  may  give  rise  to  convulsions  and 
paralysis,  whilst  when  the  base  is  involved,  retraction  of  the  head, 
rigidity  of  the  extensors,  and  optic  neuritis  may  be  present.  In  the 
i%icforv\  of  inflammation  the  symptoms  are  similar  to  those  of 
the  acute,  but  of  less  severity,  and  are  later,  as  a  rule,  in  making 
their  appearance.  Complete  recovery  may  have  apparently  taken 
place,  or  there  may  have  been  headache  or  irritability  of  temper 
previous  to  the  symptoms  setting  in.  Method  *>/  looaiiting  thr 
nmatum, — 1.  If  ten  to  twenty  days  have  elapsed  since  the 
injury;  if  the  onset  of  the  symptoms  is  sudden,  though  preceded 
perhaps  by  some  headache;  if  there  H  an  (.edematous  swelling  over 
the  seat  of  injury  (Pott's  puffy  tumour\  due  to  the  separation 
of  the  pericranium  from  the  bone  by  serous  effusion  ;  if  the  bone, 
should  It  be  exposed,  looks  dry,  white,  and  discoloured,  or  tlic  wound 
unhealthy  ;  and  if  the  paralysis  is  localised,— the  inflammation  is 
probably  I  febi  bum    and  dura,  and  if  a  rigor  has  incurred, 

pus  has  prokilfly  formed.  2.  If,  on  the  other  hand,  there  is  no 
apparent  injury  of  the  scalp  <>r  bnne  ;  if  the  patient  has  had  nuuus- 
sion  ;  and  if  the  symptoms  set  in  a  few  hours  after  the  injury,  —  the 
in  flam  [nation  is  probably  in  the  brain  Of  pia.  where  li  his  arisen  in 
OOnaaqueuce  of  increased  vascularity  following  the  concussion.  Or 
if  the  symptoms  come  on  almut  the  fourth  or  fifth  day  after  the 
injury,  when  it  bad  apparently  been  recovered  from,  the  inflamma- 
tion will  probably  be  also  in  the  brain  or  pia,  but  in  this  owe  due 
to  eontuskta  or  laceration  of  the  brain.  3<  li,  agniu,  rbe  symptom 
iie  dohtyed  some  weeks,  if  there  i*  optic  neuritis,  occasional  vomiting, 
hebetude,  or  symptoms  of  disturbance  of  one  or  more  of  the  motor 
areas,  the  inflammation  \n  probably  localised  to  some  portion  of  the 
brain,  and  if  a  rigor  haa  ooe&mdi  a  cerebral  abeom  h*i  probably 
formed  (see  Ahsaa*  of  t&*  /#m/a),  or  the  patient  may  gradually  pass 
into  a  state  of  septic  aiiaxnia  or  typhoid  condition. 

The  frmimmi  may  be  divided  into  the  preventive  and  the  curu- 
iiv  •■.  The  former  consists  briefly  in  guarding  Against  the  occurrence 
ages  in  the  wound  if  one  is  present,  and  in  preventing 
congestion  of  the  brain  and  its  membranes  by  the  means  already 
indicated  (eoe  p.  -IV  :Y).  The  first  signs  of  inflammation  should 
be  actively  combated  by  a  calomel    purge,  leeches  to  the  temples, 
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and  an  LOe~bag  to  the  head,  or  Letter**  coil  of  tubes  through  which 
oold  water  Ciiu  run;   whilst  pain  should  be  subdued  and  Bleep  pro- 
moted  by  the   cautious   use  of  opium.     Ihe  curative  treatment 
consist*  in  evacuating  thf  products  of   the  inflammation,  should 
such,  in  Bpite  of  the  preventive  treatment,  ensue*     Thus,  if  there 
of    loofc]   suppuration   between   the   bone   and    dura,   the 
[h mid  be  applied  over  the  Beat  of  injury,  or  if  one  is  not 
apparent,  ©ret  the  motor  area  at  the  spot  indicated  by  localised 
vsis  or  spasm  and  the  pus  let  out.      If,  on  removing  the  hone, 
no  pus  is  discovered,  but  the  dura  is  seen  to  bulge,  and  the  pulsations 
of  the  brain  cannot,  he  felt,  the  dura  should  be  perforated,  and   if 
[ins    is  still   undiscovered,    but  the   signs  of  suppuration  are   well 
innked,  a  fair-sized  trocar  and  cannula  should  be  cautiously  passed 
into  the  brain  substance.      If   pus    is   discovered,   the  opening  is 
enlarged  and  a  drain  tube  inserted.      If  the  in  H  animation  appro- 
to  be  general  rather  than  local,  no  operative  treatment  is  usually 
advised,  but  it  is  a  (gueattOffl  whether  timely  removal  of  some  septic 
rum  or  pus  by  means  of  the  trephine  would  not  give  better  results 
iau   tbo  ordinary  expectant  [dan,  although   it   he  already  widely 
diffused  in  the  'subarachnoid  space. 

Hernia  cerebri  is  a  protrusion  or  brain  substance  through  a 
bole  in  the  titanium  and  dura.  C&tit* — It  is  due  to  an  increase  of 
intracranial  pressure,  and  may  occur  (1)  after  any  injury  of  the 
cranium  where  there  is  loss  of  bone  and  a  wound  or  sloughing  of 
the  dura,  followed  by  septic  i  nil  animation  of  the  underlying  brain  : 
hence  it  may  be  met  with  after  compound  depressed,  and  punctured 
fractures,  or  after  trephining  for  cerebral  abscess  or  for  other  brain 
lesion  where  the  wound  is  not  kept  aseptic;  or  (2),  after  trephining 
fa  t lie  relief  of  pressure  symptoms  in  the  ease  of  an  irremoveahle 
ami  tumour,  Pathology. — The  protrusion,  when  due  to  septic 
in  Ham  mat  ion,  consists  of  granulation  tissue  and  brain  substance 
infiltrated  with  inflammatory  product*  and  blood,  and  is  the  result 
of  the  inflammatory swelling  of  the  brain  earning  I  ri*c  in  the  intra- 
cranial pn  sMire,  which  thus  forces  the  inflamed  brain  through  the 
hok  m  the  cranium.      The  effused  blood  is  due  to  the  rupture  of  the 

obstructed  eapillariee,  oonaaqtient  upon  the  protruding  mass  becoming 
ricted   by  the  margins  of  the  aperture  through  which  it    is 
protruding.      At  times,  when  the  rupture  of  the  capillaries  is  exten- 
sive, the  tumour  consists  almost  entirely  of  clotted  blood.     When 
the  hernia  follows  trephining  for  an  irremoveable  cerebral   tumour, 
and  ii"  gapsu  has  occurred,  the  hernia  consists  of  tumour  or  of  brain 
onlyT   forced   through   the   trephine   hole  as   the   tumour 
continue  t<>  g*01  ami  the  intracranial   preasure  is  thus  increased. 
—The     hernia     appears    as     a    reddish-brown,    blood-stained, 
t*  looking  mass,  overhanging  the  hole  in  the  cranium,  through 
which  it  has  protruded,  and  often  pulsating   synchronously  with 
the   i. mm.     Should   the  inflammation  subside,   the   protrusion   will 
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gradually  recede,  aud  the  patient  recover ;  but  should  it  continue,  the 
hernia  will  increase  in  size,  and  as  more  and  more  of  the  brain  is 
involved,  the  patient  sinks  into  a  comatose  state  and  dies.  At 
times  the  protrusion  may  become  constricted  at  its  base,  and  slough 
away  and  the  parts  cicatrise ;  or  an  abscess  may  form  in  its  interior 
and  in  the  contiguous  part  of  the  brain,  and  death  result  from 
cerebral  compression.  When  the  protrusion  follows  trephining  for 
an  irremoveable  tumour,  it  of  course  increases  as  the  tumour  grows. 
The  treatment  consists  in  attempting  to  allay  the  inflammation  of 
the  brain,  which  is  the  cause  of  the  hernia,  by  the  means  already 
described  in  Intracranial  Inflammation.  Formerly,  pressure  on  the 
protrusion,  shaving  it  off,  and  applying  caustics,  were  the  means 
employed,  but  they  were  not  attended  with  success  whilst  the 
hernia  is  inflamed.  Pressure  rather  tends  to  cause  an  abscess  or 
to  increase  inflammation  and  tension.  The  hernia  itself  should  be 
dressed  antiseptically,  and  may  be  painted  daily  with  absolute 
alcohol.  When  the  inflammation  has  become  chronic,  well-regulated 
pressure  may  possibly  promote  the  absorption  of  inflammatory 
products  and  the  shrinking  and  recession  of  the  mass. 

A  hernia  cerebri  may  be  excised  after  all  inflammation  has 
subsided.  The  greatest  antiseptic  care  is  used,  the  hernia  is 
detached  and  cut  off  flush  with  the  brain,  then  a  flap  of  scalp, 
pericranium,  and  outer  table  is  raised  by  means  of  a  chisel,  and 
shifted  across  to  cover  the  gap,  whilst  its  place  is  supplied  by 
epidermal  grafting ;  or  a  silver  or  celluloid  plate  may  be  shaped  so 
as  to  cover  the  hole,  and  the  scalp  united  over  it. 

Trephining  the  skull. — Trephining  is  required  in  the  treatment 
of  injury,  abscess,  and  tumour.  After  injury  it  is  required  in  cases 
of  (1)  Compound  depressed  fracture,  including  puncture  and  gutter 
fracture  by  bullets,  etc.  ;  (2)  in  simple  depressed  fractures,  including 
suspected  fractures  of  the  inner  table,  except  in  the  case  of  the  pond- 
shaped  depressions  of  the  frontal  bone  in  children,  and  also  then 
when  any  irritation  or  signs  of  subcranial  hemorrhage  is  present ; 
(3)  for  localised  intracranial  hemorrhage,  especially  when  subcranial 
from  the  middle  meningeal  artery ;  (4)  for  intracranial  suppuration 
following  injury  ;  (5)  for  localised  cephalalgia  and  Jacksonian 
epilepsy  following  injury. 

Trephining  is  also  required  for  cerebral  abscess,  tumours  and 
cysts  (see  Dimi*e$  of  the  Brain\  aud  for  removal  of  the  Gasserian 
ganglion. 

Prepxration  for  trej)hining. — Whenever  possible,  a  day  or  two 
beforehand  the  sc.ilp  should  be  entirely  shaved  and  repeatedly 
washed.  The  lines  of  the  sutures  and  bony  points  are  noted,  and  the 
line  of  the  fissure  of  Rolando  and  other  fissures  can  be  drawn  on  the 
scalp  with  an  aniliu  pencil.  When  trephining  is  done  soon  after  an 
accident  time  must  be  devoted  to  shaving  and  cleaning  as  detailed 
under  wounds. 
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Optration^ — Tin  patient  inust  be  kept  warm  by  blankets  and  hot- 
vv  iirr  bottles  during  the  operation,  and  in  hospital  a  specially  Heated 
table  has  beeu  employed.  The  head  and  shoulders  should  generally 
ho  elevated  to  diminish  lueniarrhage.  Chloroform  has  been  the 
Kinesthetic  usually  selected,  and  a  preliminary  injection  of  morphine 
hai  been  often  given  when  the  chloroform  will  be  required  in  very 
email  amount,  lit  it.  many  in  the  case  of  weak  patients  administer 
ether  without  experiencing  any  6X0081  of  ItieiliOI'i'tlOgO.  The  most  usual 
incision  is  that  of  turning  down  a  semilunar  flap,  which  is  therefore  left 
in  undisturbed  connection  with  its  blood  supply,  and  when  replaced 
covers  the  gap;  whereas  the  old  crucial  incision  failed  in  these 
respects,  the  gap  in  tin-  skull  being  under  the  middle  of  the  incision, 
A  wound  should  be  enlarged  after  a  semicircular  fay  1 1  ion.      If   it  be 


Pjc,  l&S.— Conical  trephine, 
with  imp  roved  handle. 


Pio.  18fl. — K*ecuT»  rongeur 
forceps. 


feared  that  the  point  under  the  mark  on  the  sealp  will  be  lost,  a 
needle  may  be  driven  into  the  skull,  and  its  projecting  piece  cut  o£ 
The  trephine  should  not  be  Applied,  an  a  rule,  over  a  suture,  an  air 
or  A  venous  sinus,  or  over  the  middle  meningeal  artery,  unless  the 

imi>  ifl  undertaken  with  a  view   to  expoee   the   sinus  or  m 
the  artery.      The  rouical  trephine,  shown  in  Pig,   ISd,  will  be  found 
a  safer  instrument  than  that  formerly  in  use,  as  with  it  the  dura 
mater  is  lees  likely  to  be  injured      It  whould  have  a  metal  handle 
and  a  removeable  button  pin.     The  trephine,  with  the  pin  protruded 

tooth  of  an  inch,  fthotltd  be  applied,  and  steadily  worked 
the  teeth  from  time  to  time  with  an  aseptic  epotlge  or  brush.     When 
the  bone  ie  depressed  the  pin  should  bo  placed  on  the  Round  bone 

mt  the  depression  as  possible,  so  that  the  crown  of  the  trephine 
is  partly  over  the  depressed  fragments*  A  definite  groove  having 
been  formed  in  the  bone,  the  pin  should  be  withdrawn*      When  the 
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diploe  is  reached,  which  may  be  known  by  the  bone-dust  being  soft 
and  red,  greater  caution  must  be  used,  and  a  probe  introduced  into  the 
groove  at  intervals  to  ascertain  whether  perforation  has  taken  place 
at  any  situation.  When  the  crown  of  bone  is  loose  it  should  be  removed 
with  the  sequestrum  forceps,  and  if  it  is  intended  to  replace  it,  it 
should  be  kept  warm  in  some  sterile  gauze  or  salt  solution,  and,  at 
the  end  of  the  operation,  cut  into  small  pieces  and  placed  in  the 
hole,  aud  the  flap  laid  down  over  it.     After  the  removal  of  the  crown 


Fig.  190.  —  Angular  gouge  or  parting  tool. 

of  bone,  the  elevator  is  introduced  under  the  depressed  bone,  which 
is  thus  prised  up  into  place.  If  more  room  is  uecessary  the  trephine 
hole  may  be  best  enlarged  by  rongeur  forceps  (Fig.  189),  or  by  an 
angular  gouge  or  parting  tool  (Fig.  1 90).  Extensive  pieces  of  bone  are 
removed  by  making  two  or  more  separate  trephine  holes,  and  then 
cutting  across    the   intervening  bridge  of  bone.      The  Hey's    saw 


Fio.  191. — Gigli'8  wire  saw.  After  removing  one  of  the  handles,  the  end  is  attached 
to  a  threaded  prol>e,  passed  in  at  one  trephine  hole  and  out  at  the  other,  so  that  the 
saw  can  be  drawn  through,  and  the  bone  cut  from  within  outwards. 


formerly  used  for  this  is  now  generally  supplanted  by  more  rapidly 
working  tools — a  circular  saw  driven  by  a  dental  engine  or  electro- 
motor, or  a  wire  saw  passed  by  means  of  a  threaded  probe 
(Fig.  I'M). 

Another  method  is  by  an  osteoplastic  flap  devised  so  that  the 
seal})  and  skull  shall  be  raised  in  one  flap.  This  is  shaped  like  the 
(J  reek  capital  omega,  12.  The  scalp  is  cut  through  to  the  bone,  and 
then  the  cut  is  carefully  deepened  through  the  bone  by  a  circular 
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dog's  mouth,   litis  united   when  fixed    in   jx>sitiam     To  reined  v    the 
deformity  so  produced,  also  by  syphilitic  or  tubci-culmi  ,  the 

aurf&OG   may  I *c  grafted  with  epidermis,  or  repaired  by  the    Indian 
a  taken  from  Hio  forehead  and  side  of  lie-  n<i*e.  or  hy 
the  Italian  method  of  Tagli&ootittfl  (Tagltaooefei).     For  slight  o 
refreshing  the  surface  and  epidermal  grafts  will  siUhVe. 

When   the  entire  cartilage,  both  ahet  and  the  eohunim  have  d 
i  red,  the  Indian  method  as  modified  by  CoL  Keegan  (Kg,  11)2)  is 
followed-      The  patient  being  amesthetised,  and  the  nasal  cavities  on 
each  wide  of  the  sept  uiii  plugged  behind  with  pledgets  of  gaitw 

i  ini^s,  the  skin  over  f   bones   is   tinned  downward*,  to  lie 

employed  presently  in  faming  the  external  nans,  Todo  this  a  luter.il 
inrjsion  is  carried  downwardaon  each  side  in  the  line  between 
and  check,  ahorisOQta]  Cut  joins  them  across  thr  root  of  the  note  where 
a  pair  of  spectacles  rest,  and  a  perpendicular  median  cut  bisects  the 
nose.  Then  the  two  flaps  are  turned  downwards  as  on  a  hinge 
whiie  the  nasal  skin  joins  the  gear*  Next  a  piece  of  brown  paper 
rendered  adhesive  on  one  side  is  (Jul  in  the  shape  marked  in  rh» 
figure,  of  a  size  estimated  to  cover  the  defect  without  tension,  and 
this  is  stuck  obliquely  on  the  forehead.  Around  this  outline  a  sharp 
knife  is  drawn,  cutting  down  to  the  periosteum,  leaving  a  pedicle 
near  the  eyelid,  and  this  forehead  flap  is  now  tvusted  round  on  Ms 
pedicle  until  it  coven*  the  raw  surface  excised  hv  turning  down  the 
nasal  flaps.  The  nasal  Hups  are  rolled  round  drainage  tubing  sons 
to  form  the  anterior  uares   with  tin-  ikifl  IH]  rard*;  the  pro- 

jection in  the  forehead  flap  forms  the  column*  between   the  rolled 
nasal  flaps,  whilst  the  aides  of  the  forehead  rlup  an  sutured  to  thr 
it,     The  raw  surface  on  the  forehead  is  either  drawn  together 
by  miUxrm  or  covered  with  epidermal  grafts,     The  twisted  pedicle 

of  the  forehead  flap  after  a  fortnight  is  detached  completely  and 
fashioned  so  as  todo  away  with  the  ridge,  The  anterior naree being 
thus  lined  with  skin  do  not  contract,  and  the  rubber  tubes  tnaj  be 
discarded  iiin  r  ben  'lays. 

The  Tugliacotiau  method  consists  in  covering  the  nose  with  | 
pedunculated  flap  from  the  arm,  which  is  kept  fixed  to  the  head 
until  the  tiap  has  united,  and  the  pedicle  can  be  cut  through. 

A  sunken    bridge,   following    injury  or  resulting  from   inherit i d 
syphilis,  may  be  improved  by  inserting  a  moulded  or  celluloid  plate 
beneath  the  skin.      A  fold  such  as  that  upon  which  spectacle 
should  be  chosen  W  the  Ktte  of  the  incision.     A  marked  imj 
men t  in  appearance   both  in  profile  and  full-face  may  be  obtained 

ently  it  ha.H  Wen  sought  to  accomplish  this  end  without  an  m 
by   injecting  paraffin.      Paraffin  melting  at   about    110°  l\   is  more 
generally   wwfui      U  it  melt*  at  a  lower  temperature,  t  <i.,  101    I 
it  may  not  consolidate,  but  spread  to  the  eyelids  and  cause  chronic 
u>doinu       Paraffin  melting  at  a  high  temperature,  1  20  fn  is 

difficult  to  manipulate,  requiting  a  water  bath  or  heated  syrtn 
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needle.  If  inserted  too  hot  it  would  cause  sloughing,  if  too  cool  it 
sets  immediately.  The  paraffin  must  be  injected  very  gently  and 
slowly,  and  pressure  is  kept  up  around  so  as  to  prevent  spreading. 
The  improvement  which  results,  though  more  obvious  in  profile  than 
foil-face,  is  most  satisfactory  and  lasting. 

Salivary  fistula  occasionally  results  from  a  wound  of  Sten&ons 
duet,  or  from  the  Impaction  of  a  calculus  and  subsequent  ulceration 
through  the  cheek.  It  is  known  by  a  small  fistulous  opening  on  the 
cheek  from  which  saliva  dribbles,  especially  when  food  is  being 
taken.  Treatment. — Numerous  operations  have  been  proposed  and 
practised  for  this  somewhat  troublesome  condition.  The  principle 
underlying  them  all  is,  first  to  establish  a  free  opening  of  the  dtl0t 
into  the  mouth,  and  then,  if  the  external  opening  does  not  heal,  to 
close  it  by  aplastic  operation.  An  opening  into  the  mouth  may  be 
formed  by  the  passage  and  retention  of  a  bougie,  or  if  the  opening 
of  the  duct  la  not  patent  by  the  introduction  of  a  loop  of  wire 
through  the  fistula  across  the  duet  into  the  mouth.  The  wire  is 
twisted  up  inside  the  cheek,  and  gradually  cuts  its  way  through  the 
mucous  membrane,    leaving  a  free  passage  for  the  saliva  into  the 

liinllth. 

\  more  rapid  method  is  to  pass  a  probe-pointod  director  along  the 
duct  and,  so  guided,  to  lay  the  die  t  open  into  the  mouth  well  beyond 
the  point  where  the  fistula  opens  on  to  the  cheek.  The  fistula  can 
lie  forthwith  pared  and  sutured,  and  will  heal  if  the  mouth  be  kept 
clean. 

Injuries  to  the  auricle. — The  auricle  may  be  lacerated,  even 
completely  torn  off,  but  readily  unites  on  being  sutured  in  position. 
vtumm  of  the  auricle  is  common  in  boxers  and  football  players, 
giving  rise  to  subcutaneous  luematomas.  rbematomas  of  the 
auricle  likewise  occur  in  the  insane  from  even  very  slight  injuries 
(eec  Bisecwescf  the  Sm 

Punctured  wound  of  the  brain  through  the  orbit. — This  is 
an  accident  the  gravity  of  which  is  very  apt  to  be  overlooked  until 
septic  inflammation  of  the  brain  has  set  in,  when  it  is  too  late  to 
save  the  patient's  life.  A  punctured  wound  of  the  upper  eyelid 
may  »o  close  together  again  that  it  appears  very  small,  and  owing 
to  the  mobility  of  the  skin  may  at  first  sight  appear  not  to  have 
penetrated  the  orbit.  Only  a  limited  extravasation  of  blood  may 
In?  seen  beneath  the  conjunctiva,  yet  the  roof  of  the  orbit  has  been 
perforated,  and  septic  material  carried  into  the  frontal  lobe.  The 
accident  has  resulted  from  the  thrust  of  a  walking  stick,  umbrella  or 
knife,  from  running  against  a  pointed  object  in  the  dark,  and  from  a 
bullet.  Having  the  fatal  character  of  this  accident  in  view,  the  patient 
should  be  immediately  anaesthetised,  the  wound  in  the  eyelid  enlarged 
and  carefully  examined  by  probing  for  a  foreign  body,  septic  material 
in  the  orbit,  or  for  fracture  of  the  orbital  plate.  Supposing  the  latter 
found,  the   eyelid   should   be  further  incised  horizontally,  below  the 
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eyebrow,   the   eyeball  gently  depressed,  then  the  roof  of  the  orbit 
chipped  away.     If  the  dura  is  lacerated,  the  wound  should  he  wiped 
out  with  an  antiseptic  and   tin-   cavity  plugged  with   pm  <    i  hanged 
,  or  a  drain-tube  inserted, 
I1  or  other  injuries  of  the  eye  eee  h  Eh  Bf€* 

Foreign  bodies  in  the  nose, — IVas,  heads,  buttons,  pebbles, 
and  the  like  are  sometimes  pushed  up  the  now  by  children,  where 
tb  sooner  Of  later  give  rise  to  irritation  and  a  mucopurulent  and 
fietid  discharge.  Indeed  the  presence  of  such  a  discharge  from  one 
OOfttril  in  a  child  should  always  lead  the  surgeon  to  make  a  careful 
search,  if  necessary  under  an  anesthetic,  for  a  foreign  Wlv.  Wte 
collar-stud  and  portion  of  laec  trimming,  .shown  in  Fig,  1 1>3, 
Wakbam  removed  from  the  nose  of  a  boy  aged  eight  years.  The 
hoy  had  introduced  them  five  years  previously,  and  they  had 
remained  undetected,  the  discharge  having  been  looked  upon  as 
catarrhal  If  allowed  to  remain,  foreign  1  todies  become  encrusted 
with  earthy  snlls,  forming  so-called  rhinuliths  or  nose-stones,  and 
may  set  up  inflammation  and  ulceration,  or  even  bone  dis 
Wfn.n  surrounded  by  inflammatory  granulation  tissue  they  may 
readily  be  mistaken  for  a  HhltiOtoa*  The  u*e  of  a  probe  should, 
however*  prevent  such  a  mistake.  The  foreign  body  can  generally 
moved  by  forceps,  curettes,  hooka,  or  snares,  after  applying 
cocain,  If  in  a  restless  child,  chloroform  is  given,  the  mouth  ga 
open,  and  the  finger  inserted  into  the  posterior  nares.  Then  the 
foreign  body  can  be  extracted  or  pushed  back  itito  the  naso  pharynx 
without  danger  of  its  getting  into  the  larynx,  pus,  calcareous  debris 
or  necrosed  bone  being  at  the  same  time  taken  aw&y< 

Foreign  bodies  in  tbe  ear* — In  dealing  with  these  it  should 
be  borne  in  mind  that  the  middle  is  the  narrowest  part  of  the 
meatus,  and  that  they  mn\  be  readily  pushed  beyond  this,  so 
rendering  their  extraction  extremely  difficult.  They  should  be 
removed  by  syringing  with  tepid  water,  and  no  attempt  made  to 
extract  them  with  instruments  unless  their  nature  is  smh  that 
the  warmth  and  moisture  of  the  part  may  cause  them  to  swell,  as 
is   tli  illi    peas.      Tuder   these    circumstances,  some  of  the 

\ annua  aural  curettes,  snares,  etc.,  devised  for  the  purpose  may  be 
LUid,  but  with  great  gentleness  and  aided  by  artificial  light,  tbe 
child,  if  unruly,  being  plaeed  under  an  anesthetic*  If  a  rounded 
liody,  as  a  bead,  does  not  com  away  on  syringing,  a  fine  hook  may 
Ik?  tried.  The  irritation  of  a  foreign  body  or  the  incautious  use  of 
instruments  has  been  attended  by  perforation  of  the  inenibrana 
tympany  and  even  followed  by  fatal  intracranial  inflammation.  Ae 
a  caution,  it  may  be    mentioned    that  the  handle  of    th"  malleus  has 

now  been  mistaken  for  a  foreign  body  and  roughly  torn 
In   any   ceee   of  difficulty,    the    attft&tli   fthould    l»    exposed    by   an 

on  in  tbe  fold  behind  the  auricle,  and  the  foreign  lodv  raised 
nnd  extracted  With  great  gentleness. 
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Fracture  of  the  nasal  bones  is  always  the  result  of  severe 
direct  violence.  The  fracture  is  commonly  transverse  in  direction, 
and  is often  comminuted  and  accompanied  In- much 
displacement  am]  at  times  by  emphysema.  Rarely 
the  Fracture  extends  through  the  perpendicular 
plate  of  the  ethmoid  and  thence  to  tho  oribHfortu 
>  ^implicated  by  subsequent 
inflammation  of  the  brain  and  its  membranes. 
Treatment, — The  lw>nc«  should  bo  manipulated 
into  petition  by  the  fingers  externally  and  by  a 
director  pissed  up  tUc  nostril,  or  hv  the  dressing- 
forceps  with  one  blade  within  and  one  blade  out- 
side the  nose.  The  fragments  should  then  be 
retained  in  posit  inn,  irhicb  is  often  difficult,  by 
pads  of  lint  and  strapping}  or  if  such  are  insuffi- 
cient by  some  form  of  nose  truss,  mob  as  the 
author's  (see  Disease*  0/  the  ffom  They  unite 
very  quickly  by  bony  callus.  The  septum,  where 
this  bus  been  deflected,  should  be  Straightened  so 
m  to  Support  the  depressed  hones,  and  kept  111 
place  by  ivory  plugs  passed  up  the  nostrils,  or  by 
Other  suitable  retentive  apparatus.  Where  the 
fracture  bus  not  been  properly  reduced  much  de- 
formity may  remain,  and  if  the  septum  lias  alt 0 
been  deflected,  considerable  inconvenience  may  be 
felt  in  consequence  of  obstruction  to  respiration 
through  one  or  other  nostril.  In  such  cases, 
though  a  considerable  period  may  have  elapsed 
from  the  time  of  t he  accident,  much  may  be  done 
by  forcible  straightening  to  remedy  the  deformity 

DtMfUts  of  the   .AW)*     The  lateral  cartilages, 
ated   from  the  nasal  bones,  should 

iivtiillv  replaced,  as  if  this  precaution 
is  neglected  little  can  subsequently  be 
done,  except  by  wiring  or  parathu  injec- 
tion.     Where,    however,    they  are   merely 

laterally  deflected,  the  resulting  deformity 
be  corrected  by  the  use  of  a  retentive 
apparatus. 

Fractures  of  the  upper  jaw,  or  of 

the   malar  hone,    with  depression    of    the 

matic  arch,  are  occasionally  mat  with 

re  smashes  of   the  face.     They  are 

n   impossible  to  rectify,  and  considerable  deformity  frequently 

remains.     Although   much   oommfrmtion   may  occur,   aeoroais,    m 

oonaaqiienee  of  the  great  faaomlaarttg  of  these  parts,  raftlj  results, 

Walsham    succeeded   in   raising    the  depressed   sygumatir   arch   by 
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introducing  iO  elevator  subcutaueously  beneath  it     The  depression 
may  also  be  filled  up  bj  injecting  paraffin  flat 

Fracture  of  the  lower  jaw  ts  Dearly  always  due  to  severe  and 
direct  violence.  The  fracture  v\my  extend  through  any  portion  of 
tin.-  bone,  but  commonly  occurs  ii  little  to  one  or  other  side  of  tlie 
symphysis,  the  line  of  fracture  being  then  usually  vertical.  In  this 
situation,  and  indeed  whenever  the  fracture  involves  the  alveolar 
border,  I  he  muco- periosteum  of  the  gum  is  torn,  rendering  the 
fracture  compound.  It  unites,  however,  nearly  always  like  a  simple 
fracture.  Sepsis,  however,  may  occur,  when  ftct id  pus  commonly 
pes  into  the  month  and  may  set  up  septic  pneumonia. 
Occasionally  Mi  abscess  followed  hy  a  sinus  may  point  externally, 
and  at  times  a  localised  necrosis  of  the  ends  of  the  inflamed 
fragments  ensues.  There  is  not,  as  a  rule,  much  displacement ;  but 
when,  as  sometimes  happens,  there  is  a  fracture  on  both  sides  of 
the  symphysis,  the  central  portion  is  considerably  depressed  by  the 
action  of  the  geniohyoid  and  digAstrk  mutates,  and  the  tongue 
falling  back  causes  dyspnua.  When  the  liue  of  fracture  e\i 
through  the  angle  or  ramus,  the  fragments  are  held  in  apposition  b\ 
the  masBCtcr  on  the  outer,  and  the  internal  pterygoid  on  the  inner 
side.  The  fracture  may  occasionally  piss  through  the  monoid 
process  or  the  neck  of  the  condyle.  In  the  latter  situation  the 
displacement  is  peculiar,  the  condyle  on  the  injured  side  being 
drawn  forwards  and  inwards  by  the  external  pterygoid  muscle  of 
that  side,  while  the  rest  of  the  jaw  is  tilted  over  towards  the  injured 
side  by  the  action  of  the  opposite  external  pterygoid,  which  is  thus 
left  Unopposed.  This  sign  is  of  some  importance  in  distinguishing 
nub  a  fracture  from  a  unilateral  dislocation,  in  which  the  jaw  is 
drawn  over  to  the  side  opposite  the  dislocation  ;  or  the  lower  frag- 
ment may  penetrate  t  1  a  -  -  i  x  tenia  1  auditory  meatus,  with  rupture  of 
i icmbrana  tympani,  or  even  fracture  of  the  base  of  the  skull. 
The  inferior  dental  nerve  is  seldom  torn,  since,  except  in  the  fraet  ma- 
llear the  symphysis,  there  is  not  as  a  rule  much  dUplooement  of  the 
fragments.  The  incisor  branch,  however,  may  be  divided  along  with 
the  inferior  dental  artery,  but  serious  haemorrhage  from  this  vessel 
is  the  exception.  Sign*. — The  common  form  of  fracture  may  be 
readilv  distinguished  by  pain  increased  on  moving  the  jaw,  dribbling 
of  blood  >taimd  saliva,  some  irregularity  in  the  line  of  the  teeth, 
unnatural  mobility  of  the  fragments,  crepitus,  and  a  rent  in  the 
mueotis  membrane  over  the  fracture.  Krnrture  through  the  angle 
lie  detected  by  crepitus  and  by  tKght  mobility  >»f  the  frag* 
meats  on  Brtnly  grasping  the  ramus  and  body  of  the  jaw,  Fracture 
through  the  Beet  may  be  known  by  the  peculiar  displacement  before 
allude!  i  ',  and  perhaps  by  crepitus  on  manipulation.  Trtatmrnt — 
The  parts  should  be  placed  in  apposition  and  kept  at  perfect  rest. 
This  can  usually  be  done  by  a  gutta-percha  splint  moulded  to  the 
i  Kin    (Fig.  1 M ■),  and   secured    by  a   four-tailed   baiuhige  (Fig.   197). 
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All  movements  of  the  jaw  must  be  avoided,  the  patient  being  fed 
on  slops  introduced  either  behind  the  last  molar  tooth  or  through 
any  space  left  available  by  the  loss  of  a  tooth.  The  mouth  should 
be  frequently  washed  out,  especially  after  feeding,  with  an  antiseptic 
lotion,  as  weak  Condy's  fluid,  to  as  far  as  possible  prevent  sepsis. 
In  placing  the  parts  in  apposition  some  difficulty  maybe  experienced 
iu  consequence  of  a  displaced  tooth  having  slipped  between  the 
fragments.  If  the  parts  cannot  be  kept  in  place  by  the  simple 
splint  above  mentioned,  they  must  be  secured  either  by  drilling  the 
fragments  and  wiring  them  together,  or  by  making  a  model  and 
fitting  to  it  the  deutal  splint  shown  in  the  accompanying  drawing 
(Fig.  195).  The  splint  consists  of  a  wire  frame  fitted  round  the 
back  and  front  of  the  teeth,  and  further  secured  by  transverse 
wins  between  the  teeth.  One  of  the  so-called  interdental  splints 
may  at  times  be  found  necessary.  Acland's  splint  consists  of  two 
horseshoe-shaped  concave  metal  plates,  one  fitting  over  the  teeth 
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Fio.  1<>4. — Gutta-j>ercha  splint  for  Fia.  195. — Dental  splint  applied, 

fractured  jaw.  (I'ryant's  Surgery.) 

in  the  mouth,  the  other  un  h  r  the  chin,  held  together  by  two  screw 
clamps.  Should  necrosis  occur,  the  dead  bone  should  be  removed 
when  loose,  the  sinuses  in  the  meantime  being  frequently  kept  syringed 
with  antiseptic  lotion.      Union  takes  place  in  four  or  five  weeks. 

Dislocation  of  the  lower  jaw. — This  accident  may  sometimes 
result  from  a  fall  or  blow  upon  the  chin  with  the  mouth  open,  but 
more  frequently  occurs  from  spasmodic  action  of  the  external 
pterygoid  muscles  during  yawning.  It  has  occasionally  happened 
in  extracting  a  tooth  or  tooth-fang.  When  both  condyles  are 
displaced  the  dislocation  is  said  to  be  bilateral ;  when  only  one  is 
displaced,  unilateral.  It  is  most  common  in  women,  in  young 
women  muscularly  weak  and  ancemic,  in  old  edentulous  women  in 
whom  atrophy  of  the  jaw  has  occurred.  Xature  of  displacement. — 
The  condyle  with  the  inter-articular  cartilage  is  drawn  over  the 
eminent  ia  articularis  into  the  zygomatic  fossa,  where  it  is  firmly 
held  by  the  contraction  of  the  internal  pterygoid,  masseter,  and 
temporal  muscles.  Si)/h*. — The  mouth  is  widely  open  and  cannot 
be  closed   by  any  voluntary  effort  of  the  patient,  and  the    saliva 
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constantly  dribbles  away.  In  bilateral  dislocation  the  Bj«j 
remains  in  the  middle  line,  and  an  iiunatnral  hollow  is  feUjj 
each  condyle.  If  the  dislocation  is  unilateral  the  spapij 
carried  over  to  the  opposite  side,  and  the  hollow  is  felt  bcM 
the  dislocated  condyle.  In  either  wise  the  condyle  or  cond|j 
be  seen  aud  fe\t  in  the  abnormal  position.  Treatment. — fl 
cations  arc  to  overcome  the  contracted  muscles,  and  so  al 
displaced  condyle  or  condyles  to  be  drawn  by  the  tetopoi 
deep  fibres  of  the  masseter,  the  retractors  of  the  jaw,  m 
eminentia  articularis  into  their  sockets.  A  cork,  or  the  fl 
wrapped  in  a  towel  to  avoid  being  bitten,  should  be  placed  i 
the  last  molar  teeth  of  the  upper  and  lower  jaw  on  each  mil 
as  a  fulcrum,  while  pressure  is  made  in  an  upward  direction 
symphysis  by  the  surgeon's  hands  on  the 
principle  of  a  lever  of  the  first  order 
(Fig.  19G).  Whilst  the  symphysis  is 
thus     pushed     upwards    the    condyle    is 


Fid.  19»).—  Mechanism  of  reduction  of  a  dislocated  jaw.  f.  Cork  acting  M 
The  dotted  lines  represent  the  masseter  and  tcuiiwral  muscles — the  wdj 
overcome  by  the  hand  or  power. 

Fits.  11*7. — The  four-tailed  bandage  applied.     (Bryant's  Surgery.) 

drawn  downwards,  the  weight,  represented  by  the  contracted  I 
being  gradually  overcome.  As  soon  as  the  condyle  is  clcil 
eminentia  articularis  it  is  drawn  back  into  its  place  with 
by  the  fibres  of  the  retractor  muscles.  At  times,  in  com 
it  would  appear  of  the  coronoid  process  being  wedged  agai 
zygoma,  reduction  cannot  be  effected  in  this  way.  Down* 
backward  pressure  by  the  protected  thumbs  on  the  coroa 
cesses  will  then  generally  succeed.  A  four-tailed  bandage  (F 
should  be  worn  for  a  fortnight  to  prevent  re-dislocation,  1 
very  liable  to  happen. 

The  term  subluxation  of  the  jaw  is  applied  to  a  sty 
placement  of  the  inter-articular  cartilage  which  limits  move 
an  unnatural  slipping  forwards  of  the  inter-articular  cartilagi 
emineutia  articularis  in  consequence  of  rupture  or  elongatkl 
ligaments.  The  latter  condition  is  most  frequently  met 
delicate  young  people.     The  condyle  catches,  and  the  ruoutt 
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ooostautly  dribblea  away.  In  bilateral  dislocation  the  symphysis 
remains  in  the  middle  line,  mid  an  unnatural  hollow  is  felt  behind 
each  condyle.  D  the  dislocation  is  unilateral  the  symphysis  is 
carried  otoe  (<►  tin  opposite  side,  and  the  hollow  is  ft* 1 1  behind  only 
the  dlllocatcd  condyle.  In  either  case  the  condyle  or  condyles  can 
be  seen  and  felt  ill  the  abnormal  position,  Trent  tut  it  t. — The  indi- 
cations are  to  overcome  the  contracted  muscles,  and  bo  allow  the 
displaced  condyle  <>r  condyles  to  be  drawn  by  the  temporal  ami 
deep  (three  of  fche  masseter,  the  retractors  of  the  jaw,  over  the 
eminent  ia  artieularis  into  their  sockets.  A  cork,  or  the  thumbs, 
wrapped  in  *  towel  t<>  avoid  being  bitten,  should  be  placed  between 
the  last  molar  teeth  <>f  the  tippet  ami  lower  jaw  OH  cadi  side  to  act 
as  a  fulcrnni,  while  pressure  is  made  in  an  upward  direction  mi  the 
symphysis  by  the  surgeon 'a  hands  on  the 
principle  of  a  lever  of  the  first  order 
(Fig*  196).  Whilst  the  symphysis  is 
thus     pushed     upwards    the    condyle     is 


i  of  reduction  of  *  ■li-l,.i-.,i..j  3-1Wt     yw  Cu  rk  teling  u*  fulcrum* 
TUt}  dotted  lisoi  ripraMal  the  nunter  urnl  temporal  moacJoa — the  wcighi  to  be 
owqojuo  bj  tii  hand  or  pa 
Fwt  1117.— Tb«  fum  taii^i  baodifo  ippfftd.     (ItrjJutVs  Surgery.} 


drawn  downwards,  the  weight,  represented  by  the  contracted  muscles, 

_'  gradually  overcome.      Ah  soon  as  the  condyle  it*  clear  of  the 

I  imm  ntia  artieularis  it  is  drawn    back    into  its  place    with  s   map 

DJ   the  fibres  *»f  tin     rstNtttOf   muscles,      At    linies,    in   consequence 

o  would  appear  of  the  ooroooid  piocess  being;  wedged  against  ihc 

riou  cannot  be  eflboiftd  in  this  way.  Downward  ami 
backward  pressure  by  the  protected  thumbs  on  the  OOFOnOtd  pro- 
cesses will  then  generally  succeed,  A  four  tailed  bandage  (Fig.  197) 
should  be  worn  for  i  Fortnight  to  prevent  re-dislocation,  which  i^ 
very  liable  to  happen. 

The  term  subluxation  of  the  jaw  is  applied   to  ■  slight   4w- 
tnent  of  the  ii  ular  cartilage  which  limits  movement  to 

an  unnatural  slipping  forwards  of  the  inter-arti-  ular  cartilage  on  ihe 
eminent ia  artieularis  in  consequence  of  rupture  or  elongation  of  the 
ligaments.  The  latter  condition  is  most  Frequently  met  with  in 
delicate  young  people.     The  condyle  oatchea,  and  the  mouth  cannot 
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be  closed  for  a  second  or  two,  but  it  can  generally  be  replaced  by 
the  patient's  voluntary  efforts  with  a  distinct  snap.  Treatment. — 
If  counter-irritation  and  tonics  do  not  succeed  the  joint  may  be 
opened  and  the  cartilage  secured  in  position  by  sutures  or  removed. 

INJURIES   OF   THE   NECK,   INCLUDING   THE   ENTRANCE 

OF   FOREIGN   BODIES    INTO   THE   PHARYNX, 

(ESOPHAGUS  AND  AIR-PASSAGES. 

Wounds  of  the  neck. — These  are  punctured,  superficial,  and 
deep  incised  wounds. 

The  punctured  and  superficial  wouuds  are  chiefly  important  from 
injuring  arteries  and  veins,  aud  have  been  treated  of  under  these 
headings. 

Deep  incised  wounds  or  cut-throat. — They  are  rarely  accidental, 
but  are  generally  inflicted  either  with  suicidal  or  homicidal  intent. 
They  may  be  situated  anywhere  between  the  lower  jaw  and  the 
sternum,  especially  in  the  neighbourhood  of  the  thyroid  cartilage 
owing  to  its  prominence.  One  or  more  gashes  may  be  present,  with 
chippings  or  partial  fracture  of  the  cartilages  and  injuries  of  the 
large  vessels,  or  the  incisions  may  go  down  to  the  spine.  Lateral 
wounds  are  less  frequent  and  more  immediately  fatal,  since  they  divide 
the  carotid  artery  and  jugular  vein.  Posterior  wounds  are  the  rarest, 
but  a  suicide  has  succeeded  in  reaching  the  spinal  canal  between 
the  occiput  and  atlas  by  a  transverse  cut  with  a  razor.  The  characters 
of  the  wound  considered  alone  are  very  uncertain  guides  in  deter- 
mining the  origin,  whether  homicidal,  suicidal,  or  even  accidental 
(see  a  work  on  Forensic  Medicine).  Broadly  speaking,  the  wounds 
inflicted  may  be  compared  with  those  made  in  the  various  opera- 
tions, pharyngotomy,  thyrotomy,  laryngotomy,  tracheotomy.  Thus, 
1.  When  the  wound  is  made  above  the  hyoid  bone  the  tongue  may 
be  partly  severed,  and  the  muscles  that  depress  the  jaw  and  elevate 
the  hyoid  bone  divided  together  with  the  lingual  or  facial  arteries 
and  hypoglossal  nerve.  Such  a  wound  will  gape  widely,  and  may 
open  into  the  mouth,  the  food  and  saliva  then  escaping  freely 
through  it.  2.  When  the  wound  is  through  the  thyro-hyoid  mem- 
brane, the  most  common  situation,  the  pharynx  will  be  opened  and 
the  epiglottis,  aryepiglottidean  folds  or  arytenoid  cartilages,  the 
superior  thyroid  and  lingual  arteries,  and  the  superior  laryngeal 
nerve  may  be  cut  through.  The  wound  gapes  less  than  in  the 
preceding  situation,  but  allows  of  the  escape  of  food  and  saliva. 
There  is  usually  great  difficulty  in  swallowing.  3.  When  the 
wound  is  through  the  cartilages,  the  vocal  cords  and  one  or 
other  of  the  intrinsic  laryngeal  muscles  may  be  divided,  with  con- 
sequent loss  of  voice  ;  the  cartilages  themselves,  moreover,  may  be 
variously  displaced.  There  is  as  a  rule  but  little  haemorrhage. 
4.  When  the  wound  is  made  below  the  cricoid  cartilage,  the  depressor 
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imtscles  of  the  larynx,  the  inferior  or  superior  thyroid  artery,  and 
the  tbjroid  and  anterior  jugular  veins  may  he  wounded,  the  recur- 
rent nerve  divided,  paralysing  the  vocal  cord,  the  trachea  partly  or 
entirely  cut  across,  and  even  the  oesophagus  implicated. 

Wherever  the  wound  is  situated  the  carotid  arteries  owe  tl 
pa   to  the  resistance  of  the  cartilages  of  the  larynx,  the  deep 
situation  of  the  carotids,  and  the  contraction  of  the  eterno-znaatoid 
muscles,      The  sheath  or  outer  coat  may  be  just  nicked, 

Lhuitjt ri*—  -Tit*-  itMntdiaU  d&ngMrt  urt — I  Haemorrhage,  When 
the  ca roth U r terv  or  jugular  vciu  is  uouuded  death  ia  yneralljL. 
though  not  luvaTiahLv.  Instantaneous;  hut  even  when  no  large 
vessel  is  implicated,  death  before  help  is  obtained  is  frequent  from 
urrhage  from  some  of  the  arteries  above  mentioned,  the 
external  jugular  vein,  etc  2.  Qf'sti  mtitm  tn  i  >  ■■*/  *  it  1 1 1  um  in  conse- 
uuenee  of  (a)  the  blood  ciitrring  the  air- passages  in  larger 
ju  unities  than  the  patient  can  cough  up;  (i)  the  Tolling  bark 
of  the  tongue  over  the  glottis  ;  (c)  the  displacement  of  the  carti- 
lages ;  (if)  the  separation  of  the  divided  portions  of  the  tiw 
S,   Efttmncr  ot  tut  info  E&e  kmi  ia  also  an  occasional  danger,      Tlk 

,-titttt  damgtn  am — 1.  (Edematous  laryngitis;  :!.  Broad 
and  bnincho-]inrfuii'»iii;iT  due  in  part  to  admission  of  oold  air  and  in 
pari  tu  leiMMi  ;  3,  Septic  inflammation  of  the  loose  tiaaueB  of  the 
neck  (c*UutiHs)i  «  v^n  extending  to  the  mediastinum  or  pleura,  and 
]"  1 1 kfl ps  giving  rise  to  secondary  hannorrh age  l  4,  Septic  traumatic 
5,  Surgical  emphysema  extending  from  the  neck  to  the 
trunk  ;  and  still  later,  6.  Obstruction  of  the  air-passage  with 
tpgirqafipg  dvspno»a  or  loss  of  voire  from  (ft)  constriction  during 
otDatmatton,  or  {//}  formation  of  prominent  granulations;  and  7. 
i  Esophageal  or  tracheal  fistula. 

Tr&ihntnL — The  haemorrhage  must  he  arrested  ;  the   air-p&Sfl 
cleared  when  obatrncted  with  blood,  by  suction  if  necessary  ;  and 
artificial   respiration   rooorted  to  if    the  patient   has  already   aeeaed 
to  breathe.     Saline  solution  should    1*  injected   into  the  recUU 
into  thr    veins  if  thv  hiamotrhagc   and  shook   aits  severe.     It  the 
tongue  or  epiglottis   is  divided   It  must  be  fixed   by  sutures,  «>r  iF 
a  [Mutaai  of  the  epiglottis  is  loose  it  may  be  cut  orV.      The  wound 
is  rendered  as  aseptic  as  possible,   then  closed   with  BUtun  S,    DOJU 
plataly  as    far  as    regards    the    mucous   num  Inane,    ear ti la- is   and 
muscles,    A  tine  suture  through  the  sheath  or  outer  coat  i  >i  the  carotid 
if  nicked  mav  be  inserted,     The  skin  is  partly  drawn  together,  ami 
wound  partly  rilled   by   geuie,   including    especially  dependent 
fjuckuta,  avoiding  by  thin  means  emphysema  and  septic  collections 
the  patient  being  propped  up  by  pillows  and  the  head  bent  fornarda 
m>  as  u*  rtkx  teuton*     The  cartilages  of  the  larynx,  if  displ 
may  l>e  brought    together  l»y  sutuiv,  as  may  also  the  trachea,  if 
divided,  but  a  tracheotomy  tube  had  better  be  left  in  for  a  few 
between  the  stitches.     Whan  bin  fMophagusj  is  wounded  the  i 
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may  be  united  bj  suturing  the  muscular  coat*  the  mucous  membrane 
being  turned  inwards,  and  the  patient  fed  by  a  tube  pawed  tlm rtlgt) 
the  mouth  and  beyond  the  wound,  or  at  first  entirely  by  the  rectum. 
Tracheotomy  may  have  to  be  performed  if  respiration  is  embarrassed 
by  displacement  of  the  laryngeal  cartilages  or  by  ledeina  of  the 
glottis.  When  the  air-passages  nre  opened  the  precautions  de- 
neribed  under  Vra*ft<t*fotftt/  must,  be  taken  to  prevent  lung-trouble. 
Suppuration  must  be  looked  for,  and  free  exit  given  to  pu> tea  soon 
ba detected.  The  patient,  if  a  suicide,  should,  of  course,  be  carefully 
uatched, 

Contusion  of  the  larynx  may  be  earned  by  blows  or  kicks  of  all 
kinds,  or  by  manual  compression  as  in  garrotting,  Symptom*,—  Pain, 
especially  on  handling,  localised  swelling  or  eeehymoMs,  alteration 
ur  bus  of  voice,  and  slight  lucinoptysis  when  the  mucous  membrane 
is  lacerated,  Unless  there  is  much  bleeding  there  is  usually  no 
dyspnoea,  though  this  may  subsequently  be  present  should  spasm 
or  codema   of   the  glottis  superven«  re  compression    of   the 

larynx  is  said  at  times  to  have  been  instantly  fatal  from  spasm  of  the 
glottis.  The  trt'ifntttif  should  be  directed  towards  allaying  pain 
and  preventing  inflammation.  Thus,  a  lead  and  opium  lotion  or 
;m  ice-bag  may  be  applied  over  the  larynx,  and  all  attempt*  at 
speaking  prohibited.  Should  signs  of  icdematous  laryngitis  a] 
Leeches,  followed  by  hot  fomentations,  may  be  placed  over  the 
thyroid  cartilage,  whilst  scarification  of  the  glottis,  and  if  this  fails 
and  suffocation  threatens,  intubation  of  the  larynx  or  tracheotomy 
must  be  performed. 

Subcutaneous  rupture  of  the  trachea  is  a  rare  accident,  but 
may  be  caused  by  any  violence  applied  to  the  neck.  It  is  attended 
by  emphysema  and  dyspneea,  and  is  usually  rapidly  fatal.  An 
incision  should  be  made  in  the  middle  line  of  the  neck  and  an 
attempt   made  to  draw  the  lower  end  of    the  trachea    to    the   sin- 

and    to   pass   in   a    tracheotomy  tube,   or   unite   the    end 
suture. 

Fracture  and  dislocation  of  the  hyoid  hone. —  Fractw* 
may  be  produced  by  any  violence  applied  to  the  neck,  especially  a 
severe  grip,  The  line  of  fracture  is  usually  about  the  junction  of 
the  greater  coruu  with  the  body,  but  may  occur  in  any  situation. 
The  usual  signs  are  pain,  increased  ou  handling,  on  turning  the 
bead,  and  on  moving  the  tongue ;  dysphagia  or  inability  to  swallow ; 
hoarseness  or  aphonia;  a  sense  of  suffocation  on  protruding  the 
tongue  ;  mobility  of  the  fragments  and  crepitus  ;  sometimes  rough 
and  dyspnoea  ;  hemoptysis  when  there  is  laceration  of  ilje  mttCOUB 
membrane;  and  occasionally,  later,  signs  of  tedeina  of  the  glottis. 
Treatment* — The  fragments  flhould  be  replaced  by  the  forefinger 
passed  through  the  mouth,  whilst,  the  finger*  of  tie  other  hand 
manipulate  the  lame  externally,  a  gag  and  chloroform  being  usually 
necessary.     The  neck  must  then   be   kept  perfectly  quiet  between 
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sand-bags  or  in  a  poroplastic  collar,  and  the  patten!  M  Sfl  slops 
I  Kissed  well  to  the  back  of  the  tongue. 

What  bai  been  described  as  dislocation  of  tin-  byoid  bone  apj 
rather  to  bo  a  condition  of  the  pa,rt8  due  to  relaxation  of  the  liga- 
ments attaching  the  thyroid  cartilage  to  the  hyoid  bone,  especially 
in  tuberculous  patients. 

Fracture  of  the  cartilages  of  the  larynx*-  The  fracture 
tumv  extend  through  either  the  thyroid  or  the  cricoid  Cartilage,  OT 
through  both.  The  thyroid  alone  in  B&061  usually  fractured.  I 
—  Direct  violence  applied  to  the  pari,  Midi  IS  a  bloi  Of  A  fall,  OT 
OOmpivmOD  with  the  hand  as  in  garrotting,  The  usual  rigM  a*0 
pain,  increased  on  speaking,  on  swallowing  and  on  handling; 
dyspuma;  cough;  expect  ...rat  ion  of  FrOthj  blood,  and  later,  when 
inflammation  has  conic  on,  of  offensive  pus  J  WPphyiOPOtt  when  the 
mucous  membrane  is  injured;  great  swelling  and  eochymosis;  and 
ou  examination,  irrcgularit  \\  undue  prominence  or  Hat-toning  of  the 
cartilages,  crepitus,  and  prate  mat  oral  mobility. 

The  danger  to  be  apprehended  is  obstruct  inn  to  the  respiration  in 
consequence  of— 1,  displacement  of  a  portion  of  cartilage  across  the 
larynx  ;  2,  spasm  of  the  glottis  from  irritation  of  the  fragments  ; 
3,  entrance  of  bhx.nl  into  the  air-passages  ;  4,  swelling  from 
submucous  exlravasation  of  blood;  5,  oedeinatous  Laryngitis  j  and 
S,  perichondral  abscess  and  necrosis  of  the  cartilage. 

7VeatMrnt — If  the  parts  are  fairly  in  apposition  all  that  can  he 
done  is  to  steady  them  with  a  bandage  and  suitably -shaped  pads  of 
but.  But  when  there  is  serious  displacement  with  perforation  of 
the  mucous  membrane,  as  evidenced  by  severe  dyspnua  ami  sp; 

of  blood,  tracheotomy  should  be  <u  *hoj  performed,  si  otherwise 

the  patient  runs  an  imminent  risk  of  sudden  suffocation.  An 
attempt  dbj  then  be  made,  with  the  hand  manipulating  the  carti- 
lage externally,  and  by  pushing*  a  sponge  or  forceps  upwards  through 
the  tracheotomy  wound,  whilst  the  forefinger  of  the  other  band  Is  in 
the  pharynx,  to  rectify  the  displacement. 


Injun'?*  of  the  I* fatty  nx  ami   (M^pphagUM  from  ttithut. 

Wounds  of  the  pharynx  are  not  infrequently  im  t  with  from 
falls  with  a  pipe,  stick,  or  pencil  in  the  month.  They  mu\  bo 
attended  by  severe  hamorrha^e  when  the  lateral  walls  of  the 
pharynx  are  punctured,  cither  immediately,  or  cm    removing  the 

inflict  in^  body,  <<r  later,   from   a   portion    "f   the  stick  or  pipe  I 
broken  Off  and    remaining   a*  ■  foreign   body   in  the    wound   where 
it  bas  canted   rappuratton  end  ulceration  of  a  branch  or  the  main 

trunk  of  the  carotid  or  internal  jugular. 

TVeaftneil,  Auy  bluer  ling  vessel  seen  should  be  secured,  or 
Failing  tin*,  pressure  must   be  neade  with  a  stick  wrapped  round 
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with  lint.  As  a  last  resource  the  common  or  external  carotid  or 
jugular  vein  must  be  tied-  Should  a  foreign  body  be  seen  in  the 
wound  it  should  uot  be  removed  till  preparations  have  been  made 

far  tying  the  carotid)  bo  effectually  arrest  any    hflamarrhage 

1 1  might  follow  Ltfl  e.vt ruction. 
Injuries  of  the  oesophagus  may  be  inflicted  in  attempts  to 
remove  a  foreign  body  or  to  pass  an  oesophagus  bougie  ;  or  its 
walls  may  be  perforated  by  a  fish-bone,  in  joggling  with  I  sword,  etc., 
or  may  occasionally  be  ruptured  during  vomiting.  Fatal  bfamoi 
rhage  from  the  aorta,  also  perforation  of  the  pericardium,  pleura, 
and  posterior  mediastinum,  followed  by  empyema  and  death,  have 
occasionally  resulted  from  such  injuries.  Treatment, — Where  a 
wound  is  suspected,  the  patient  should  at  first  bo  fed  entirely  by 
the  rectum,  and  subsequently  given  only  fluids  in  small  quantities, 
so  as  to  allow  the  wound  time  to  heal,  whilst  the  chest  is  frequently 
examined. 

Burns  and  scalds, — Burns  of  the  pharynx  occasionally  occur 
from  the  inhalation  of  fiame,  an  in  a  gas  e.xplosiou  or  from  the 
clothes    taking    tit  is   are   more   common,    especially    among 

the  children  of  the  poor,  from  drinking  boiling  water  or  inhaling 
steam  from  the  spout  of  a  tea-kettle.  In  neither  of  these  injuries 
is  the  a*soplmgus  as  a  rule  involved.  In  the  ease  of  burns  the 
flame  some  times  appeal's  to  be  drawn  through  the  larynx  into  the 
trachea.  The  boiling  water  is  generally  ejected  frum  the  mouth 
and  nose,  and  only  affects  the  entrance  of  the  larynx.  Both  burns 
and  scalds  owe  their  gravity  to  the  fact  that  they  arc  frequently 
followed   by  (edematous  laryngitis.     The  scalded  and  white  appear- 

of  the  mucous  membrane  and  the  history  of  the  case  generally 
make  the  diagnosis  plain.  Treatmmb — The  patient  should  be 
placed  in  bed  in  a  warm  room  and  carefully  watched  for  signs  of 
oedematous  laryngitis.  Should  sueh  supervene,  the  swollen  mucous 
meiiihruiio  al  the  entrance  of  the  larynx  maybe  scarified;  but  if 
this  dues  not  at  once  relieve,  an  CrDwyert  tube  should  be  placed 
in  the  glottis,  or  tracheotomy  performed.  In  the  slighter  cases  the 
application  of  a  hot  sponge  to  the  neck,  steam  inhalations,  losenges 
of  morphine  and  ipecacuanha,  or  of  oocain,  also  the  administration 
of  small  doses  of  tincture  of  aconite  or  calomel,  may  be  tried* 

Charring  and  certain  chemical  lesions  from  drinking  corro- 
sive liquid*,   strong  acids,   or  alkalies,   are   not   uncommon.      The 

be  vary  according  as  such  liquids  are  taken  intentionally  or 
accidentally.       In  the  former  ease,  the  larynx  usually  completely 

es,  whilst  the  month,  pharynx.  CBSOphagUBj  and  stomach,  may 
bs  extensively  injured.      In    the    latter   case,  the   fluid,  on   the   dis 

rv  of  the  mistake,  is  expelled  forcibly,  and  some  of  it  thereby 
generally  enters  the   larynx   and    nasal   cavities,   lmt    little   pa 
down    Hir    OBSOphagUS,      Here,    as    in    burns    and    scalds,    the    i  hi.  I 

immediate  danger  to  be  apprehended  is  (Edematous  laryngitis  and 
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perforation.  For  an  account  of  the  effects  that  may  follow  swallow* 
nrrosive  fluids,  the  reader  is  referred  to  a  work  on  Forensic 
Medicine,  It  need  only  be  remarked  here  th.it  should  the  patient 
ram  the  immediate  dangers,  he  may  suhseipiently  come 
under  the  care  of  the  surgeon  for  stricture  of  the  cesoph&gui  Of 
pylorus,  due  to  the  cicatrisation  Following  the  injury. 

Foreign  bodies  in  the  pharynx  and  oesophagus. — Fish- 
bones, coins!  tooth- plates,  and  portions  of  food  are  the  bodies 
commonly  impacted  in  the  pharynx  and  oesophagus.  The 
situations  at  which  they  may  become  arrested  vary  with  the 
nature  of  the  body.  Fish-bones,  pins  and  the  like  are  easily 
eatighJ  in  the  loose  folds  about  the  tonsil  and  fauces,  or  may  he 
Impacted  lengthwise  across  the  pharynx.  Larger  hndics,  as  tooth- 
plates,  coins,  etc.,  nnniiiouly  become  lodged  about  the  cricoid 
cartilage  (see  Pqj*  UhSj  but  may  be  arrested  opposite  the  bifurcation 
of  ihe  trachea  or  at  the  cardiac  entrance  of  the  stomach.  Coins  pass 
oi  ire  arretted  according  to  the  size  and  the  age  of  the  patient:  a  half- 
penny may  stick  in  a  child's  oesophagus,  a  half  crown  pass  through 
that  of  an  adult.  If  not  removed,  they  may  either  become  loosened 
by  ulceration  and  be  expelled  by  the  mouth  or  pass  into  the  fttOfl 
or  they  may  lead  to  perforation  and  implication  of  a  large  blood* 
I  or  the  pericardium,  or  set  up  septic  inflammation  in  the 
posterior  mediastinum  The  tgmptomi  and  treatment  vary  according 
to  the  nature  and  size  of  the  foreign  bixly.  A  large  portion  of  meat 
unvoted  <<vt,jr  i  unce  of  the  larynx  will  give  rise  to  orf 

symptoms  of  mfbcatiOD  (Tig.  80S)  ;  and  e  nd  ear  on  ra  should  he  made 
in  remove  it  instantly  by  the  finger  plunged  into  the  throat.  If 
tins  fails,  laryngotomy  should  be  done  at  once,  and  artificial  respira- 
tion resorted  to  if  the  patient  has  already  ceased  to  breathe.  A 
fish-bone  or  pin  may  give  rise  to  a  pricking  sensation  with  difficulty 
or  pain  on  swallowing  and  the  patient  will  often  be  able  to  ind 
the  position  where  it  has  lodged.  A  search  should  be  made  for  it  hi 
the  iimuth  and  throat,  aided  by  the  laryngoscopie  mirror,  or  if  it 
■  annnt  be  thus  found,  by  the  X  rays  ;  but  it  must  not  be  forgotten 
j he  lymptomi  in  consequence  of  the  liody  having  scratched 
the  ciiiieous  membrane  may  persist  even  after  it  has  been  dissu 
or  swallowed.  The  position  of  a  metallic  body  such  as  a  pin  or 
in  be  vi tv  ivreuratelv  made  nut  by  the  aid  of  the  3  rays  (see 
Fig.  198).      In  the  oeeoph&gllfl  a  foreign  body  has  been  seen  through 

a  straight  tube,  craophagoeoope,  the  patient  being  anaesthetised  and 
the  head  hanging  low,  If  in  the  tonsil  or  about  the  fauces,  it  may 
be  removed  with  the  dreseing-foroepe,  or  it  may  be  hooked  out  from 

Upper  part  of  the  pharynx  by  the  tinger-naih     In  thecal 
any  adult  letaftd  with  <lv*pnoea  at  meal-times,  the  finger  should  tic 
promptly  thrust  into  the  throat,  and  this  is  always  the  first  thing  to 

i  i  child,  for  besides  foreign  bodies,  sticky  mucus,  threatening 
suffocation,  has  been  hooked  out*     If  a  foreign  body  is  beyond  reach 
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<»F  fch*  finger,  an  attempt  must  be  Eaadt  to  cxtmct  it  by  pharyngeal 
forceps  (Fig,  199)  or  by  aome  of  the  various  forma  of  coin-catchers 


Fw.  198, — Skiitgrnm  of  a  fcaUpennv  impacted  at  the  commencement  of  the  oesophagus. 
Takeu  by  Dr,  Hugh  Walafaftm.) 
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(fig,  200),  or  the  expanding  horsehair  extractor  (Fig.  201).  The 
com-cateher  is  a  most  useful  instrument  for  the  removal  of  a  coin 
impacted  in  tlio  upper  part  of  the  oesophagus.  It  is  passed  just 
beyond  the  foreign  body,  and  in  withdrawal  the  moveable  ring  catches 
the  body,  which  is  then  pulled  up.  If,  after  a  thorough  trial,  guided 
by  the  '  i  lOph&gtieOOpe,  with  the  patient  under  chloroform, 

these  means  fail,  pharyugotomy  must  be  performed,  and  the  body 
removed   through   the  opening  in   the  neck.      When   situated  lower 
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down  the  CESOphagUA,  rind   it  cannot  l*e  extracted,  or  pushed  on  by 
gentle  means,  tvour  must  be  made  t<>  extract  it  by  (eeopha- 

gOtomy  (will  ht/ra).      In  such  manipulations  the  greatest  eare  must 

then,   rinoe  il   Use  body   ia  sharp  the  u*sophugn&  may  easily 

lie  lacerated,  When  the  foreign  body  luis  been  pushed  into  the 
stomach  pm  natives  should  not  lie  given,  but  the  patient  should  be 
hi  oatmeal  porridge,  hroun  bread,  etc.,  in  the  hope  that  the 
body,  if  angular,  may  become  surrounded  by  this  soft  material  and 
travel  through  the  intestine*  without  Injuring  them,  should  it  bo 
too  large  to  pasH  the  pyloric  valve,  gattrotoin]  m  required.  When 
impacted  a(   the  cardiac  end  of  the  atomacb,  the  stomach  may  be 

Opened,  the  OftrdilC  Orifice  diluted,  itnd  the  fotri^u  body  removed  bj 
fon  "i-ps  or  bjf  the  leu  id 
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Foreign  bodies  in  the  air  passages. — A  foreign  body  may 
become  lodged  in  the  larynx,  the  trachea,  or  in  one  of  the  bronchi. 

Foreign  bodies  in  the  larynx* — A  foreign  body  may  be  lodged 
above,  below,  or  between  the  vocal  cords,  or  m  the  ventricles. 
When  a  voluminous  body,  as  a  piece  of  meat,  becomes  impacted 
at  the  entrance  of  the  larynx,  it  may  block  up  the  passage,  causing 
instant  suffocation  (Fig.  102).  Smaller  bodies,  wherever  situated, 
may  also  cause  fatal  dyspnoea,  by  getting  up  reflex  spasm  of  the 
musides  of  the  glottis  ;  though   in  some  eases  a   foreign  body,  such 


Fm*  202, — A  portion  of  inealT  w+  firmly  impacted  in  ibe  mtiABOe  nf  tl»o 
litr/nx.     ($t,  Bartholomew  *  Hospital  Museum,  No,  1(380  if.) 

as  a  tooth- plate,  may  be  so  lodged  between  the  cords,  as  to  prevent 
thorn  closing.  A  foreign  body  in  the  ventricle  may  cause  the  same 
tu  ^ent  symptoms*  At  other  times  the  foreign  body  may  give  rise 
to  severe,  but  not  fatal,  attacks  of  dyspnoea  and  spasmodic  cough, 
though  if  not  removed,  inflammation  and  cedeuia  will  probably  be 
set  up,  and  the  patient  ultimately  succumb.  If  it  cannot  be  Been 
by  the  aid  of  the  laryngoscope,  its  eiact  location  may  often  be  made 
out  by  the  m  rays.  Treatment. — Where  the  symptoms  are  urgent 
and  the  body  cannot  be  removed  by  the  finger,  instant  laryngotomy 
should  be  performed.  But  when  less  urgent  a  deliberate  attempt 
should  be  made  to  remove  it  by  means  of  laryngeal  forceps  aided 
by   the   laryngoscope,  preparation    having    been   made  for  instant 

w.  1.  J. 


5H 


IN!  IHIKS   OF   REGIONS. 


tracheotomy  lest  sudden  spasm  of  the  glottis  be  set  up  by  the 
manipulation.  St uuetiines,  where  extraction  would  be  otherwise 
impossible,  tins  may  be  accomplished  by  cutting  the  body  in  two 
by  the  use  of  the  laryngeal  cuttiug~pliere.  These  means  ha- 
failed,  an  external  operation  must  be  undertaken.  Thus,  when  the 
foreign  body  ifc  nb<m  &,  it   maybe  removed  by  Kuh-hyoid 

pharyngutomy  ;   when    betWftefl  the  COrdfl  OOP  in  OSW  <>(  tin-  ventrieles 

by    thvn.t y;  when   below  the   cords,  by  laryngo- tracheotomy  i*r 

tracheotomy,   tlie    forceps    in    the    hist    instance    being   passed   up 
through  the  wound  in  the  trachea. 

Farfitjn  Sedtei  in  th*  trocheQ  unti  hirmchi. — Small  objects  such  as 
coins,  buttons,  orange-pips,  and  fruit-stones,  are  liable  to  be  drawn 
into  the  trachea  during  a  sudden  inspiration,  while  the  patient  is 

swallowing  or  is  holding  such  in  his 
mouth.  The  accident  is  most  common 
in  children.  The  foreign  body  may 
remain  free  or  become  impacted  either 
in  the  trachea  or  in  a  bronchus  ( Kit*- 
203).  It  is  usually  said  to  most  fre- 
quently enter  the  right  br  one  bus,  that 
beiu^r  the  larger,  and  the  spur-like  pro- 
jection at  the  bifurcation  of  the  trachea 
directing  d  that  way  ;  but  the  left  is 
the  more  direct  route,  and  the  direction 
it  takes  would  seem  to  depend  in  great 
part    on    the-    shape    and    size    of    the 

foreign  body.     Thus  an  elongated  body 

ah  the  metal  cap  of  a  cedar  pencil 
won lil  probably  cuter  the  left,  a  rotUftded 
body,  as  a  coin,  the  light  bronchus. 
The  tympUmt  rarj  somewhat,  acoord- 
itig  :ls  the  body  is  free  or  impacted, 
light  01  In -avy.  When  it  is  free  and  light,  and  has  either  remained 
in  llir  tii-lira,  or,  as  is  usually  tin  fallen    into  one  of  the 

brOftfthi,  there  will  be  sudden  and  parowsiual  attacks  or  sntlb< 
out i -I i     suul  dvMpiuea,    in    cuiise-ijueuco    of    the  foreign    body   being 
driven  upwards  against  the  glottis,  which  then  clot  medically. 

On  Listening  <>n<i   the  trachea  h   may  be  heard  to  strike  theoorde, 
whilst  a  tracheal  rile  maj  nometimee  l»e  detected,  or,  as  it  pas«< 
mid  flown,  a  whistling  sound.     During  the  intervale  of  the  oongh  and 
dvspmcjt,  whilst  the  body  is  a  I   rest  nt  the  bronchus,  -■•  the 

when  H  ii  permanently  impacted  in  it,  there  will  bean  absence 
of  the  breathing  nooudi  over  the  whole  or  part  of  the  lung  on  that 
aide,  according  a*  the  main  bronehm  or  one  of  the  second  nr)  bronchi 
i-  obelf wrted ;  the  reeaaaiice,  boweverj  will  be  normal  or  dull  in 
cording  to  the  position  and  nature  «»f  the  foreign  bodji  li 
any  air  ean  jwss  the  obetruotang  \u*\yt  rhooohfftl  «>r  sibilant  Bounds 
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may  be  heard,  duo  in  part  to  the  bronchitis  set  up  by  it.  Over  the 
opposite  lung  puerile  breathing  may  be  detected.  When  the  foreign 
body  is  heavy  and  of  a  rounded  shape,  it  may  act  as  a  ball-valve, 
i.e.,  it  may  allow  air  from  the  lung  to  be  forced  past  it  during 
expiration,  but  then  fall  back  into  a  narrower  part  of  the  bronchus, 
and  so  prevent  air  entering  during  inspiration.  In  this  way  collapse 
of  the  whole  or  part  of  the  lung  may  be  brought  about.  By  the 
x  rays  the  position  of  the  foreign  body  may  sometimes  be  made 
out.  If  the  foreign  body  is  not  removed,  or  does  not  escape  spon- 
taneously, sudden  death  may  occur  during  an  attack  of  spasmodie 
dyspnoea :  or  it  may  set  up  bronchitis,  pneumonia,  or  gangrene  or 
abscess  of  the  lung.  At  other  times  it  induces  more  chronic 
changes,  such  as  phthisis,  or  it  may  become  encysted  and  no  harm 
follow.  In  rare  instances  it  may  make  its  way  out  through  the 
chest-walls  by  perforation  or  ulceration. 

Treatment — The  patient  should  be  inverted.  Before  doing  this, 
however,  everything  should  be  in  readiness  for  instant  tracheotomy, 
in  case  the  foreign  body  becomes  lodged  in  the  larnyx  and  gives  rise 
to  spasm  of  the  glottis.  Children  may  be  held  up  by  the  legs,  but 
for  adults  it  is  necessary  to  tie  them  to  a  table  that  can  be  tipped 
up  Inversion  failing,  tracheotomy  should  be  performed,  as  the 
patient  is  in  danger  of  suffocation  at  any  instant.  The  opening  in 
the  trachea  is  best  made  below  the  isthmus,  and  should  be  free ;  if 
the  foreign  body  be  not  expelled  at  once,  either  through  the  wound, 
or,  as  sometimes  happens,  through  the  mouth,  the  patient  may  be 
again  inverted,  or  search  made  for  it  through  the  wound  with 
tracheal  forceps,  wire  variously  bent,  a  coin-catcher,  etc.  These 
means  failing,  the  tracheotomy  wound  must  be  kept  open  to  allow 
of  future  trials  being  made  should  the  foreign  body  not  be  expelled 
during  the  interval.  If  an  abscess  in  the  lung  forms  about  the 
foreign  body,  it  must  be  opened  through  the  chest- wall  and  the  body, 
if  found,  removed. 

Pharyngotomy  or  cesophagotomy  is  the  operation  of  opening 
the  lower  part  of  the  pharynx  or  upper  part  of  the  oesophagus  for 
the  purpose  of  removing  a  foreign  body.  As  the  (esophagus  inclines 
to  the  left,  the  operation  by  choice  is  done  on  that  side,  unless  the 
body  be  felt  distinctly  on  the  right  side.  Make  an  incision  about 
four  inches  long,  having  its  centre  opposite  the  cricoid  cartilage, 
parallel  to  the  sterno-mastoid,  over  the  interspace  between  the  great 
vessels  and  the  larynx.  Divide  the  platysma  and  deep  fascia  ;  draw 
the  sterno-mastoid  outwards,  and  the  sterno-hyoid  and  stemo-thyroid 
inwards  ;  and  divide  the  omohyoid  if  in  the  way.  (Gently  draw  the 
larynx  and  trachea  across  the  middle  line  in  order  to  separate  them 
from  the  great  vessels  ;  and  then  open  the  pharynx  or  oesophagus, 
as  the  case  may  bo,  by  cutting  on  the  foreign  body  if  felt,  or  on  the 
point  of  a  sound  passed  through  the  mouth  and  made  to  project  in 
the  wound  through  the  oesophagus  low  in  the  neck.     Avoid  injuring 
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the  superior  and  inferior  thyroid  arteries  and  the  recurrent  laryngeal 
nerve.  If  the  foreign  body  is  situated  a  little  below  the  upper 
opening  of  the  thorax,  au  attempt  may  be  made  to  remove  it  by 
forceps  passed  into  the  oesophagus  through  the  wound.  The  incision 
in  the  oesophagus  should  be  united  by  sutures,  avoiding  the  mucous 
membrane*  The  external  wound  should  then  be  filled  with  iodoform 
gauze,  and  dressed  antisepticalty.  The  patient  should  he  fed 
entirely  by  the  rectum  for  some  days  after  the  operation,  or  by 
a  tube  passed  down  the  oesophagus  and  retained  -in  tAte 

Opening  the  ojsopliagus  jn  the  posterior  nmliust  imim  has  been 
proposed  fur  the  extraction  of  a  foreign  body  in  the  thoracic  portion 
of  the  ruU\  by  cutting  vertically  through  tin-  third,  fourth,  and 
fifth  ribf  U  tueeu  the  scapula  and  spine,  so  reaching  the  posterior 
mediasl  inum. 


INJ TRUCK   OF  THK   CHEHT. 

Tnjiriti  *>f  the  Chftt-wiftx. 

Contusions  may  be  produced  by  any  sort  of  violence  applied  u> 
the  chest,  and  may  be  attended  with  laeeratiou  or  rupture  of  the 
muscle*,  or  with  extravasation  of  blood  into  tin-  tissues,  vhieh, 
igain,  may  Ik?  followed  by  suppuration  and  abscess.  They  owe 
fcHeir  chief  importance^  however,  to  the  fact  that  they  may  be  com- 
plicated by  serious  injury  to  the  contained  viscera,  such  as  contusion 
Of  laceration  of  the  pleura,  lung,  pericardii un,  or  heart,  or  rupture  «>i  a 
large  vessel  in  the  mediastina.  In  some  cases  of  severe  contusion, 
in  which  death  has  occurred  immediately  or  soon  after  the  injury, 
without  any  lesion  being  found,  the  fatal  result,  may  be  due  to  direct 

ure  on   the  heart,  vagus,  or  sympathetic,  or  to  antenna  of  the 
brain  due  to  a  sudden  fall  of  blood -pressure. 

Fracture  of  the  ribs  is  a  very  common  ace  it  lent,      (J nun* — 

rally  external  violence,  rarely  muscular  action.  I,  fig*\ 
violence  may  l>e — (ft)  Dirrct,  such  as  the  kick  of  a  horse,  a  fall  upon 
the  edge  of  a  table,  etc.  The  fracture  then  occurs  at  the  scat  ol 
injury,  the  fragment k  being  driven  inwards,  occasionally  injuring 
thi  thoracic,  or  more  rarely,  tin-  ahtifltnlfial  v j see ra ,  es[>oe tally  the 
liver  or  the  diaphragm  ;  or  CO  iisttftflstfj  as  the  severe  compression 
of  the  chest  in  a  crowd.  The  fracture  then  generally  occurs  about 
the  angle  of  the  ribs,  their  most  complex  part,  and  several  bones 
an1  usually  broken.  Si  JfuKUJar  actum, — The  ribs  arc  sotnsl 
broken  in  this  way  during  violent  coughing,  or  from  straining 
during  parturition. 

( 'urrtpi  im  tion  a . — Frao  til  res  of  th  e  r  i  bs  in  ay  be  com  plicated   1  y  an 

nail  wound;    :i  wound  of  the  pleura  and  long,  or  pericardium 
an  I  heart ;  laceration  of  a  blond -vessel,  as  an   intercostal   artery 
penetration  of  the  diaphragm ;   and  more  rarely  by  perforation  of 
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the  peritoneum,  and  wound  of  the  liver  or  spleen.  Hanoi 
ihey  inay  Ikj  followed  by  cinphyseiun,  pneumothorax,  hemothorax, 
hemoptysis.  b«im3p8ricaitiiutn,  and  later  by  pleurisy,  pneumonia, 
pe r ica rd  i t .is ,  ot  peritonitis. 

5to&  "'  l&d  pOtti,  —  rYactuie  of  the  ribs  is  more  cmnmon  in  the 
Old  than  in  the  young,  on  account  of  the  toil  oi  elasticity  as  :ie;e 
Ehdv&ooes,  oil  is  frequent  in  geneva]  paralysis  tad  in  the  insane. 
Like  fractures  of  oilier  bones,  they  may  bo  simple,  compound,  or 
i limited*  The  middle  ribs  (fifth  to  eighth)  are  those  usually 
u fleeted  ;  the  first  and  second  rib  being  protected  bv  the  clavicle, 
and  the  eleventh  and  twelfth  being  moveable,  are  not  often  broken. 
Fracture  of  the  upper  ribs  is  more  serious  than  fracture  of  the 
low*?,  as  tin1  lung  is  more  liable  to  be  wounded. 

.sV^s.— -Sever u  stabbing  pain  is  felt  over  the  seat  of  fracture,  aud 
is  iucreased  oil  taking  l  deep  breath  ur  on  coughing,  On  draw- 
ing the  finger  along  the  rib,  some  irregularity  may  be  detected. 
Crepitus  is  usually  felt  on  placing  the  hand  flat  over  the  fracture 
while  the  pftttent  breathes  deeply,  or  it  may  be  heard  on  listening 
with  the  stethoscope.  When  several  ribs  are  broken  there  nnv 
be  a  distinct  depression  in  the  cheat-walls.  Emphysema,  *.*\,  a 
crackling  sensation,  KH&ethi&g  like  rubbing  the  hair  between  the 
fingers,   may  at  times  be  felt   on   touching  the   put,      It   is  nearly 

always  due  tea  wound  of,  the  lung*  the  air  being  drawn  into  the 

pleura  through   the   visceral    layer    during    inspiration,   ami    h 
through    the    wound    iii    the   parietal    layer  into    the   subcutaneous 
i  issue  iuring  expiration. 

Trt*(tmrnt.  —  lu  an  ordinary  case  the  injured  side  should  he 
■trapped  with  strips  of  adhesive  plaster,  so  as  to  control  the  respira- 
tion on  that  side,  and  thus  place  the  fractured  rib  as  much  as 
possible  at  rest,  A  broad  bandage  in  addition  applied  round  the 
chest  often  gives  relief.  When  several  ribs  are  broken,  a  shield 
q|  gutta-percha  may  be  im  added  to  the  chest-walls  and  strapped  Ott, 
Union  occurs  by  enshea thing  callus  in  three  or  four  weeks, 

Fracturo  of  the  costal  cartilages  and  separation  of  the 
cartilages  from  the  ribs  or  sternum  is  sometimes  met  with. 
Union  occurs  by  bone  in  each  case.  The  symptoms  and  treatment 
are  the  same  as  in  fractured  ribs. 

Fracture  of  the  sternum  is  rare.  It  may  be  accompanied 
by  fracture  of  the  ribs  or  costal  cartilages,  separation  of  the  ribs 
from  their  cartilages,  and  sometimes  by  fracture  of  the  spine. 
Ctavjfg.  -Direct  violence;  indirect  violence  in  oomequeftoe  of  a 
forcible  bend  of  the  body  cither  backwards  or  forwards,  in 
fracture  of  the  spine ;  very  rarely  muacular  action,  as  during 
parturition. 

Stair  uf  the  part*. — The  line  of  fracture  generally  runs  through 
the  gfcdfohlS,  and  may  be  transverse,  oblique,  or  longitudinal,  the 
lower  fragment  usually  projecting  in  front  of  the  upper;    but  at 
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the  gladiolus  is  separated  from  the  manubrium,  a  condition 
sojiu't tinrs  spoken  ol  u  dittotatw*  0/  tl**  ifeirjtMfc  The  chief  Mpn* 
are  pain,  ipenmaod  on  deep  inspiration  ami  coughing,  irn '^ularity 
and  crepitus  at  the  seat  of  fracture,  emphjvenw  if  the  lung  is 
wounded,  and  severe  dysprura  if  the  upper  fragment  compresses 
tfafl  irurhca.  The  fracture  may  he  complicated  hy  injury  of  any  of 
the  thoracic  viscera,  or  by  haemorrhage  or  suppuration  in  the 
anterior  mediastinum,  and  later  l>y  aneurysm  of  the  aortic  arejL 
Trmitntnt-  -detraction  of  the  head  and  shoulders  will  remedy  the 
displacement  ;  then  rest  on  the  hack,  and  the  application  of  a 
bondage,  if  it.  can  Ik?  borne,  round  the  ohe&t,  or  simple  strapping  as 
in  fracture  of  [he  rihs. 

Wounds  of  the  chest-walls  may  be  divided  into  the  peue- 
tratang  a&d  non-penetrating.  The  nonpenetrating  we  of  no  serious 
consequence,  and  may  be  treated  like  wounds  in  other  situations, 
Tlie  jHit<hf\hn<j  are  those  that  pass  through  the  parictes  into  the 
pleura,  pericardium,  or  mediastinum,  and  may  be  oosnplicated  by  ■ 
wound  of  the  lung,  the  heart,  a  large  blood- vessel,  an  intercostal 
artery,  or  the  internal  ninmnmry  artery*  They  are  produced  hy 
bullets  and  hy  stalis.  When  the  wound  is  small*  and  there  are  no 
Mjns  of  injury  to  the  thoracic  viscera,  it  is  nut  always  possible  to 
determine  whether  it  has  penetrated  the  chest-wall  ;  although  the 
direction  and  situation  of  the  wound,  and  an  account  of  the  way  in 
which  it  was  inflicted,  may  point  to  its  having  done  so.  Under  these 
circumstances,  the  skin  around  the  wound  should  be  rendered  a» 
and  the  hands  having  hixn  purified,  a  finger  should  he  cautlOtaarjj 
d  into  the  wimndf  which  may  Uj  enlarged  if  necessary,  and  an y 
liM»e  fragtaetlta  of  a  fractured  rib,  portions  of  clothing  or  o 
foreign  body  if  felt  removed.  If  theeheet  is  found  to  be  perfoi 
the  ease  should  be  treated  according  to  the  nature  of  the  injury 
(sec  /  ft/  the  Content*  of  th<-  Vhe*t).     If  perforation  has  bq| 

occurred f  the  treatment  will  be  that  of  other  wounds. 

Injuria  of  the  Gontmtt  of  the  Che$L 

These  may  be  divided  into  injuries  of  the — I,  pleura  and  lung  ; 
2,  pericardium  and  heart  ;  and  3,  large  Uood-TOH 

I.  Injuries  of  the  pleura  and  Lung. — Cmtvsim of  ih  Utng 
uith^ut  an  external  wound  may  be  produced  by  a  severe  crush  <»t 
or  blow  upon  the  chest,  and  is  not  Infrequent  in  fracture  of  tin 
ribs.  The  visceral  layer  of  the  pteun  mayor  may  not  be  lacerated. 
It  is  attended  with  some  shock,  severe  pain,  paroxysmal  dyspncea, 
cough,  and  Blight  hsmoptysU,  followed  in  a  few  days  hy  local i.-ed 
dulness,  crept  tul  ion,  and  expectoration  of  rusty  sputa.  M  the 
ml  layer  of  the  pleura  ii  lacerated,  blood  and  ait  maj  escape 
into  the  pleura  cavity,  and  there  will  then  be,  in  addition  Ut  the 
above,  signs  of  hieuio-puaunjothorax*      The  patient  usually  recovers 
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id  11  few  days,  but  pneumonia,  pleurisy,  or  even  abscess  or  gangrene 
of  the  lung  occasionally  ensues. 

Wounds  of  thr  pUnra  amd  lunj  may  be  produced  by  the  frag- 
ments of  a  broken  rib,  or  by  a  stab  or  gunshot.  When  attended 
with  ;i  penetrating  wound  of  the  chest  they  are  very  serious.  The 
pleura  alone  may  he  wounded,  but  more  often  the  lung  is  injured 
at  the  lame  time.  SitfM. — No  single  symptom  is  sufficient  to 
make  it  certain  that  the  lung  has  been  wounded  ;  but  where  several 
oJ  the  following  are  present,  the  diagnosis  becomes  fairly  certain. 
Thus,  there  may  be  marked  shock,  severe  pain,  abdominal  breathing, 
and  cough  with  expectoration  of  frothy  blood-stained  mucus,  or 
eveu  of  pure  blood.  If  there  is  an  external  wound,  there  will  be 
escape  of  air  intimately  raised  with  hl<>od,  and  accompanied  by  a 
peculiar  biasing  noise  (/utmntopiuia) ;  or  if  there  is  no  external 
wound,  emphysema  in  the  region  of  the  fractured  rib.  When  the 
pleura  alone  is  injured,  a  very  rare  accident,  the  signs  are  similar; 
but  no  blood  is  coughed  up,  and  though  air  may  escape  from  the 
external  wound  if  there  be  one,  it  is  not  churned  into  a  fine  froth 
with  the  blood,  as  it  does  not  Dome  From  the  lung,  but  is  simply 
drawn  in  and  out  of  the  pleura  through  the  wound  in  the  pariotes 
during  inspiration  and  expiration,  Oompl\ ieal 'ions* — Hemothorax, 
pneumothorax,   emphysema,    hemorrhage,   and    later    pleurisy   and 

pneumonia  [see  Gomptica&mt  of  [fymie$  of  Ghufy  TretUmmL  — 
Absolute  rest,  ice  to  suck,  opium  to  subdue  pain,  closure  of  the 
wound  if  small,  or  insertion  of  drain  tube  if  large,  and  antiseptic 
dressings,  with  such  treatment  as  is  appropriate  for  the  complica- 
tions Unit  may  be  present  (sec  below).  II  the  pleun  alone  is 
injured,  the  external  wound  should  be  closed,  unless  any  complica- 
tion exists,  and  dressed  antiseptieally.  If  the  wound  is  large  and 
bleeding  from  the  lung  continues,  the  lung  may  be  exposed  and 
the  hamorrhage  stopped  by  ligature  or  plugging. 

J.  Injuries  of  the  heart  and  pericardium, — Conttmont^ 
§NmuJt$i  and  mptoift  of  the  perkanlinm  may  at  times  be  produced 
ere  crush  of  the  chest-walls;  but  are  more  often  due  to 
the  penetration  of  a  fragment  of  a  broken  rib,  or  to  a  stab  or  gun- 
shot, In  the  last  two  instances  the  heart  is  generally  also  involved, 
#£711*.— Severe  shock,  haemorrhage,  the  po&itton  and  direction  of 
the  wfjund,  ami  subsequently  symptoms  of  pericarditis.  The 
prognosis  la  shrfcyfl  very  Serious,  death  usually  occurring  either 
from  the  effused  blood  impeding  the  heart's  a«. \  no u  Off  from  peri- 
carditis. The  trtatment  OOQskta  hi  absolute  rest,  the  local  applica- 
tion of  cold,  and  if  inflammation  threaten*,  of  leeches.  Should  the 
hearts  notion  become  seriously  impeded  by  effused  bloody  serum, 
or  pus,  aspiration  or  free  incision  and  d nonage  may  be  required. 
When  there  is  an  external  wound  it  should  be  dressed  antiseptically, 
the  pericardium  being  sutured  if  practicable, 

Wounih  of  the  heart)  especially  when  they  penetrate  one  of  its 
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cavities  and  particularly  an  auricle,  are  generally  instantaneously 
fatal  from  shock  or  hemorrhage.  Remarkable  exceptions,  how- 
ever occur,  and  patients  have  been  known  to  linger  for  a  tow 
hour*  or  a  few  days,  or  even  to  recover.  SiffHi. — When  not  at 
once  fatal,  a  wound  of  the  heart  is  attended  with  great  collapse, 
syncope,  a  fluttering  pulse,  and  dyspneea,  and  later  with  symptoms 
of  pericarditis.  The  treatmtuf  is  the  same  as  that  for  a  wmind  of 
the  |icricardiunL  lleccutly  wounds  of  the  heart  have  been  sutured 
with  soum   raocefH  after  enlarging  the  wuimd  of   the  peri  card  iuflfc 

Jfupture  of  the  hearty  though  rare,  occasionally  occurs  as  the  result 
of  great  external  violence  to  the  cheat-walls,  or  of  sonic  sudden 
exertion  on  the  part  of  a  patient  Buffering  from  disease  of  the  heart's 
substance.      Death  is  as  a  rule  almost  instantaneous. 

:i.  Wounds  of  the  large  blood-vessels,  as  the  aorta  or  vena 
my  ft,  ate   almost    invariably  and    immediately  fatal,  and   reipiu 
further  coi anient  barm 

Com}  I  it  juries  of  the   CheML 

The  chief  complications  attending  injuries  of  the  chest  are  : — 
I,  external  hemorrhage  ;  2,  Inemoptysis  ■  3,  ha-mothorax  \  4,  pneu- 
mothorax ;  5,  emphysema  ;  G,  prolapse  and  hernia  of  the  lung  ; 
7t  injuries  to  the  diaphragm  and  abdominal  viscera. 

L  External  hemorrhage  in  i>euetrating  wounds  of  the  ch 
walk  may  conic  from; — (1),  an  intercostal  artery  or  the  internal 
mammary  artery  \  (_),  a  wound  of  the  lung;  or  (3),  a  wound  of 
the  liver  or  spleen  through  the  diaphragm.  Haemorrhage  from  an 
intercostal  or  the  internal  mammary  artery,  though  it  may  generally 
be  known  by  the  arterial  blood  escaping  in  jets,  is  sometimes  diffi- 
cult to  distinguish  From  hamorrhage  from  the  lung,  Treatmtnt. — 
An  intercostal  artery  should,  if  £>ossible,  be  tied;  otherwise  pressure* 
forceps  may  be  left  on,  or  the  artery  with  the  periosteum  may  b< 
separated  from  the  lower  half  of  the  rib  and  then  tied,  and  to  give 
room  for  this,  a  portion  of  the  rib  may  be  excised,  Where  assist- 
ance is  not  at  hand,  the  centre  of  a  sheet  of  lint  (wrung  out  of,  an 
antiseptic  solution)  may  be  pushed  into  the  pleural  cavity  and  the 
hollow  stuffed  firmly  with  antiseptic  wool.  On  drawing  on  the  lint 
the  artery  will  be  compressed  ftgainet  the  interior  of  the  chest- wall, 
as  shown  in  the  accompanying  diagram  (Fig*  204).  The  internal 
mammary  in  the  four  upper  spaces  can  be  easily  tied;  in  the 
tower  spaces  a  portion  of  the  costal  cartilage  must  be  first  cut 
away. 

L\  Haemoptysis  may  be  due  to  a  bullet  causing  a  minute 
external  wound  or  to  a  a  tab,  through  which  wound  there  Boay  be 
some   external  hemorrhage.      Frotia  purs    out    from    the 

mouth  iu   an  alarming   fashion,  but  if  not  quickly  fatal t  then- 
good  prospect  of  triontaticous  cetsation  and  recovery,       Hi. en  the 


INJURIES   OF  THE   PLEURA. 


Ml 


bleeding  is  from  the  lung  the  patient  must  be  placed  at  perfect 
rest  fin  the  injured  side,  and  should  suck  ice.  Internally,  Lead  and 
opium,  gallic  acid,  turpentine,  hauiamelis,  ur  ergot  are  given,  but  have 
no  influence.  Some  recommend  the  closing  of  the  external  wound 
and  the  application  of  a  bandage  to  the  cheat,  bo  that  the  blood 
may  collect  in  the  pleura,  press  on  the  lung,  and  thus  stop  the 
Weeding.  Others,  again,  haw;  tried  to  stop  the  haauorrhzu 
opening  a  vein  and  bleeding  rapidly,  so  as  to  induce  syncope  add 
tiirotnbo3t0  < *I"  the  bleeding  vessel,  Rest  with  as  little  fluid  to 
as  possible  is  the  beat  method  of  treatrnmi 

3k  H hemothorax,  or  hemorrhage  into  the  pleura,  may  occur 
either  with  <>r  without  an  external  wound.  It  is,  perhaps,  iu<»i 
Often  due  to  a  fninuieiit  of  a  broken  rib  penetrating  the  lung  or 
wounding  an  intercostal  artery.  The  tiyns  are  those  of  internal 
htcmorrhuge  with  rapidly  extending 
dutness  to  percussion,  absence  of 
breathing  sounds,  bulging  of  the 
mU'irnsta]  spaces,  and  increashiL: 
>ly>pna'a.  It  may  be  distinguished 
from  pleurisy  and  pneumonia  by 
coming  »>n  immediately  after  the  in- 
jury, and  by  tli*-  of  fever, 
TvitmenL  —  Similar  to  that  for 
hemorrhage  from  a  wounded  lung, 
Should  the  breathing  become  dan- 
gerously embarrassed  the  blocd  must 
draws  oft"  with  the  aspirator. 
Should  suppuration  occur  the  chest 
must  be  opened  and  freely  drained. 

4,  Pneumothorax,  or  air  in  the 

pleura,  is  generally  the  result  of  a  wound  of  the  lung  by  a  faagou  \t\ 
of  a  brakes  rib.  It  is  attended  with  more  or  less  collapse  of  the 
lung,  ami  may  be  known  by  tympanitic  resonance,  absence  of  breath- 
ing sounds,  or  amphoric  breathing,  metallic  tinkling,  bulging  of  the 
intercostal  spaces,  and  increasing  dytpMBa,  When  combined  with 
luemothorax  Off  with  pleuritic  effusion,  the  lower  part  of  the  cheat 
will  be  dull  tvp  perei WSJOn,  and  a  splashing  Bound  OH  shaking  the 
patient (ftfttttmOTl)  may  be  heard  on  auscultation.  The  air  is  usually 
absorbed  as  soon  as  the  wound  of  the  lung  heals,  but  should  the 
breathing  become  seriously  affected,  it  may  be  removed  with  the 
aspirator,  or  allowed  to  escape  through  a  cannula  left  in  the  chest 
and  protected  by  an  am  uize  dreeing. 

5,  Emphysema,  or  air  in  the  connective-tissue  spaces,  is  some- 
times  called  surgical  emphysema  to  distinguish  it  from  the  medical 
affection  of  the  same  name  in  which  the  air  cells  of  the  lung  are 
dilated.  It  is  generally  due  to  a  crush  causing  a  wound  of  the  lung 
combined  with  a  laceration  of  the  parietal  aud  visceral  layers  of  the 


Km.  Hm> — Melborf  of  mmjireBfting 
k  wo  united  iutcrvotUil  artery. 
4i  artery*  fc.  Sheet  of  lint, 
*  a.  Hibs.     w.  Plug  of  antiseptic 
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pleura,  and  is  a  very  frequent  complication  of  fractured  ribs.  Tin 
air  either  escapes  into  the  pleura  at  each  inspiration,  and  thence 
during  expiration  is  forced  through  the  parietal  layer  into  the  sub- 
cutaneous connective   tissue,   or   it   passes,    if    there  arc  adhesions 

I  hi  ween  the  two  layers  of  the  pleura,  directly  from  the  lung  into 
the  subcutaneous  tissue.  More  rarely  it  is  due  to  a  rupture  of  the 
lung  without  in  jury  of  the  pleura,  the  air  then  escaping  at  the  root 
of  the    lung   into   the   posterior  mediastinum,  and  thence  into  the 

.  ctive  tissue  of  the  neek  and  anus.  More  rarely  still  it  may 
OOttUf  without  a  wound  of  the  lung,  or  even  without  a  wound  of 
the  pleura,  e.y.,  during  labour.  £%n«*< — The  emphysema,  though 
usually  limited  to  the  seat  of  injury,  may  extend  somewhat  widely 
around  it,  and  in  rare  instances  has  spread  over  the  whole  body, 
It  gives  rise  to  an  ill  -defined  flattened  swelling  unattended  with 
of  inflammation  and  unaltered  ou  inspiration  and  expiration. 
On  pressing  on  the  swelling  a  peculiar  crackling  sensation  is 
L\|>erieuced,  like  that  of  rubbing  the  hair  between  the  fingers. 
Trtatm&t.  —  A  pad  and  bandage  is  all  that  is  usually  necessary,  but 
should  the  air  instead  of  becoming  absorbed  extend  so  widely  as  to 
interfere  with  respiration,  a  puncture  or  two  with  a  tenotome  must 
he  made  to  let  it  escape.  K.v  tensive  sufi'usion  of  the  face,  and  ecchy- 
-.  especially  of  the  conjunctiva,  archie  to  the  venous  obstruction 
with  asphyxia  induced  by  the  crush, 

6.  Prolapse  and  hernia  of  the  lung. — Protap*  of  the  lung 
-ionally  occurs  through  a  wound  iu  the  chest- wall.       It  should 

be  returned  by  gentle  pressure,  the  wound   being  slightly  enlarged 

I I  aeoowryj  and  then  mi  tared  to  prevent  a  fresh  protrusion.  If 
the  prolapsed  portion  htm  become  adherent  and  congested  it  may 
be  removed  by  the  knife  or  ligature,  taking  care  not  to  break  d 
the  adhesions  of  the  visceral  layer  of  the  pleura  to  the  chest-wall 
and  so  o[ien  the  pleural  cavity.  If  lacerated  and  bleeding,  sutures 
should  be  inserted.      Hernia  of  th*    famfa  Of  fmcwmoooU^  is  some- 

-  met  with  after  i  penetrating  wound  of  the  client  h;us  cicatrised, 
or  even  when  then  there  lias  been  no  wound  of  the  skin,  hut 
rapture  of  an  intercostal  muscle  and  the  underlying  pleura.  It  b*f 
also  resulted  from  triimput-blowmg.  Its  most  common  situation  is 
in  the  fifth  or  sixth  intercostal  space,  but  it  has  been  met  with  at 
the  root  of  the  an  ek  alter  injury  to  the  apes  of  the  pleura.  It 
forms  a  soft,  crepitant,  resonant,  rounded  swelling,  which  can  be 
made  smaller  by  pressure,  and  generally  becomes  more  prominent 
on  forced  expiration  or  coughing.  On  listening  over  it  a  harsh 
i ilar  murmur  is  hearth  The  irratmmi  consists  in  protecting 
i  til    a    properly  shaped    pad    or    leather   shield    moulded    to    the 

part, 

7.  Wound  of  tho  diaphragm  and  abdominal   viscera-     \ 

wound  OH  the  right  Btdeof  lheche*t  may  penetrate  tho  liver  through 
the  diaphragm,  and  is  known  by  the  dark  venous  blood  which  uells  up 
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na  compared  with  the  bright  blood  from  the  cheat-wall  and  the  bright 
frothy  blood  from  the  lung*  The  wound  in  the  chest- wall,  if  not 
sufficient,  may  bo  enlarged,  and  a  strip  of  iodoform  guise  pushed 
through  the  diaphragm  into  the  liver,  afterwards  being  withdrawn  a 
little  on  each  day. 

Uu  the  left  aide  the  left  lobe  of  the  liver  may  be  similarly  injured, 
or  the  spleen,  from  which  the  blood  is  less  dark,  or  the  stomach 
with    f  \  r  i  I   of    its   contents,   or  a   portion  of    omentum  or 

intestine  may   prolapse.      Ha  inorrhage   is  arrested   by    plugging,    a 

nd  in  the  stomach  sewn  up,  prolapsed  omentum  is  Ligatured  and 
-ni  away  After  washing  away  extra vasatcd  blood  and  stomach 
contents,  the  diaphragm  may  be  sutured  and  a  strip  *>f  gauze 
insert ed  into  the  pleura  cavity,  or  the  strip  luay  be  carried  through 
the  diaphragm  into  the  lesser  omental  cavil  v. 

rYir  an  aiKXH&nt  of  such  complications  as  J'frunst/    o*d    EmpfUmt^ 

Htt mtopt rtf'triftuHt,  Suppurative  Fmaareteit,  and  Mediattin&l  Abscess, 
also  for  operations  on  the  chest,  see  Disease*  **/  the  (_.'/) 
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Contusions  of  the  abdominal  wall,  especially  when  due  to  a 
sharp  or  sudden  blow  or  a  severe  crush,  should  always  be  regarded 
Si  serious,  as  they  may  be  complicated  by  grave  internal  injuries. 
Thu*,  the  peritoneum  may  l>e  lacerated,  one  of  the  viscera  ruptured, 
or  a  large  blood-vessel  injured  and  blood  eatravasatcd  into  the 
peritoneum  or  subperitoneal  tissue  ;  whilst  among  the  minor  com- 
plications may  bo  mentioned  rupture  of  the  rectus  or  other  muscle 
of  the  abdominal  wall  accompanied  by  blood -effusion  (AcEfHtttomct) 
and  possibly  followed  by  suppuration  and  abscess,  Evcu  where 
no  injury  to  a  viseus  has  been  sustained,  a  contusion  of  the 
abdomen  is  nearly  always  attended  with  shock  which  may  be 
severe,  and  in  some  instances  has  been  fatal,  probably  from  injury 
to  the  solar  plexus.  The  n/jns  of  a  simple  contusion  are  pain, 
eechymosis,  tenderness  and  swelling,  with  a  varying  amount  of 
shock,  A  ruptured  rectus  will  be  indicated  by  pain  on  putting  the 
muscle  into  action,  >>,,  by  asking  the  patient  to  raise  himself  from 
the    recumbent    position    without    the    use    of    bis  arms,   and   the 

nee  of  a  gap  and  later  of  a  swelling  from  the  effusion  of 
blood*  The  blood -tumour  will  bo  known  by  its  sudden  oceurren  cc, 
and  absence  of  signs  of  inflammation-  7'reatmenL — The  abdomen 
should  be  carefully  examined,  and  any  symptoms  that  may  point 
to  injury  of  et  viseus  carefully  weighed.      If  the  conclusion  is  come 

>a1  probably  no  serious  Injury  hai  been  lUfltAined,  the  patient 
should  still    be  treated  cautiutihly,  since  it  is  impossible  at  first  to 

'fiat  such  is  not  the  eafi&  Thus,  he  should  be  placed  at 
•lute  i est  in  bed,  fomentations  applied  to  the  abdomen  and  hot 
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bottles  to  the  extremities,  and  small  doses  of  morphine  given  sub- 
cutaneouslv  if  there  is  Diuch  pain;  whilst  for  precaution's  sake  for 
the  first  twelve  or  twenty-four  hours  nothing:  should  he  given  by 
t lie  mouth  0*  only  small  quantities  of  iced  milk.  Oil  l-lie  Other 
band,  it*    the  balance  of   evidence  is  in  favour  of 

being  present,  it  is  better  to  make  an  exploratory  incision  than  to 
unit  till  peritonitis  lias  been  set  up,  when  any  interference  will 
probably  be  too  late.  Where  there  is  rupture  of  the  rectus  the 
parti  should  he  Approximated  as  much  a  by  position*     If  ■ 

blood-tumour  Wins,  cold  should  be  applied,  hut  it  should  on  no 
account  be  opened  unless  suppuration  occurs,  as  the  blood  will 
nearly  always  in  time  be  absorbed. 

Laceration  of  the  peritoneum  may  occur  From  a  blow  or 
crush  of  the  abdomen  without  injury  of  the  viscera,  add  may  be 
complicated  when  a  large  vessel  has  been  rupture'!  by  r\travasuti'»u 
of  blood  into  the  peritoneal  cavity  or  sub- peritoneal  tissue*  There 
are  no  special  toglU  of  this  injury;  but  restlessness,  a  senai 
of  Sinking,  yawning,  an  auiious  countenance,  coldness  and  blanching 
of  the  surface  when  oompUeated  by  luemonhage,  with  an  absence 
of  vomiting  and  often  of  pain,  are  said  to  indicate  it.  Peritonitis 
nearly  always  quickly  supervenes.  Treatment.  —  Like  that  of 
peritonitis. 

Suppuration  and  abscess  may  follow  on  any  injury  of  the 
abdominal  mils,  extravasation  of  urine,  etc,  ;  or  may  be  due  to  the 
breaking  down  of  s  blood-tumour,  or  to  injury  of  the  bones  forming 
the  walls  of  the  abdomen  or  pelvis.  The  suppuration  may  be  acute 
<a  <  hronic,  superficial  or  deep.  When  deep  it  is  very  ;ipt  to  be 
diffuse!  aii' I  extend  along  the  muscular  planes  or  between  the 
mi  ijui  and  transversal  is.  When  superficial,  except  as  the 
remit  of  sltr&Yasatioa  of  urine,  it  is  generally  circumscribed  and 
often  confined  to  i |M-  .JH.it h  of  the  rectus.     8ign** — The  acute  form 

is  attended  with  the  general  and  haul  sv  mptoms  of  mtiammntinn, 
followed  by  those  oi*  suppuration,  and  subsequently,  by  the  signs 
of  an  abtoam  In  the  rhrouie  form  there  will  probably  be  DO  DOB* 
stftutioual  sign?* :  but  i  lo.  ahsed  swelling,  either  superficial  or  deep, 
will  generally  be  pros  out  in  ubicli  fluctuation  may  be  detected, 
tale*!. — Early  and  free  evacuation  of  the  pus* 
Eupture  of  the  viscera. — The  rapture  of  an  abdominal  vibciis 
is  always  a  ijiom  serious  accident,  and  one  which  is  frequently, 
though   not  in  variably  T  far 

nxe. — Generally  a  severe  crush  of  t  lie  abdomen,  as  between  the 
buffers  of  railway  cars  ;  or  a  kick  or  blow,  or  the  passage  of  a  v 

'  he  abdomen, 

Kioflajy,    -Any  of  the  viscera,  including  even  the  pancreas,  may 
but  the  liver,    intestines,   kidneys,  and   bladder  are 
those  most  frequently  injured.      In    rupture  of   the  livn*  or  «j 
M  humiorruage  tutu  the  ptiituueal  cavity,  followed  by  perituniti% 
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on  sues,  unless  the  peritoneal  covering  escapes  rupture,  when  no 
blood  is  extravasated.  In  rupture  of  the  stomach,  r/alUJa<Uert  or 
intestines  their  contents  escape  into  the  peritoneal  cavity,  setting  up 
rapidly -fatal  peritonitis,  though  in  the  case  of  the  stomach  and  gall- 
bladder the  more  immediate  danger  ie  death  from  shock.  It  up  tare 
of  the  intestine  usually  occurs  where  the  duodenum  joins  the 
jejunum.  The  large  intestine  is  rarely  injured  in  consequence  of 
its    protected    position.     Rupture   of    tin  is   a    less    fatal 

accident,  as  the  organ  lies  well  behind  the  peritoneum  ;  but  when 
the  crush  is  severe  it  may  be  attended  with  serious  hemorrhage  or 
the  organ  may  he  completely  pulped,  fcfae  capsule  torn,  and  the 
peritoneum  involved.  It  is  liable  to  be  followed  by  periuephritie 
abscess,  peritonitis,  or  cystitis  from  retained  clots  and  nephritis  of 
the  opposite  kidney  from  extension  of  the  septic  inflammation  up 
the  ureter.  In  rupture  of  the  ureter  urine  is  extra  vacated  behind 
the  peritoneum.  For  rapture  of  the  bladder,  §W  Injuries  of 
Petmtt 

The  tigni  of  a  ruptured  vise  us  are  often  obscure,  but  great 
shock,  extreme  collapse,  and  intense  localised  pain,  together  with 
the  history  of  a  severe  crush  of  the  abdomen,  point  to  such  an 
injury  having  occurred.  Beyond  a  surmise  that  one  of  the  viscera 
has  been  injured,  it  may  be  quite  impossible  to  localise  the 
mischief.  The  following  signs,  however,  may  serve  to  indicate  the 
pi  "halite  nature  of  the  lesion  ;  thus — I,  In  rupture  of  the  liver 
there  may  he  pain  in  the  right  hypochondria  m,  perhaps  a  fracture 
of  the  ribs  over  the  liver,  symptoms  of  internal  hieinorrhage, 
increase  of  the  hepatic  duluess  in  consequence  of  blood-extravasation, 
and  later,  peritonitis,  jaundice,  and  very  occasionally  diabetes. 
When  the  rupture  is  slight,  or  the  peritoneal  covering  is  not  torn, 
the  injury  may  remain  unsuspected  and  the  patient  recover,  <  ir 
after  a  few  days  the  peritoneal  covering  may  give  way  and  peri- 
tonitis ensue,  2,  In  rupture  of  the  tpltim  the  signs  are  similar,  save 
that  the  pain  is  referred  to  the  left  side,  and  there  may  be  increase 
of  the  splenic  d  illness,  and  perhaps  fracture  of  the  ribs  in  tha\1 
region.  3.  Rupture  of  the  ttomaek  ia  attended  with  estfeme 
collapse,  intense  pain  in  the  region  of  the  stomach,  free  gas  in  the 
meal  cavity  and  hence  loss  of  liver -dtituesa,  and  if  not  rapidly 
fatal,  with  vomiting  *>f  blood,  followed  by  peritonitis.  4.  In  rupture 
of  the  poll-bladder  there  is  pain  hi  the  region  of  the  liver,  followed 
by  localised  or  general  peritonitis,  Bad,  if  the  patient  survive,  by 
distension  with  fluid  of  the  peritoneal  cavity  and  great  emaciation  ; 
nn  puncture,  a  biles  tamed  fluid  is  withdrawn.  5.  In  rupture  of  the 
tmeif  in  addition  to  the  OOlfepee  and  intense  pain  radiating  over 
the  abdomen,  there  may  he  pain  on  pressure,  board  dike  hardness 
and  rigidity  of  the  abdominal  parietes,  absence  of  abdominal  breath- 
ing, tympanites  with  Ices  of  ljver-dulness,  vomiting,  first  of  the 
contents  of  the  stomach,  then  of  bile,  and  perhaps  of  altered  blood  ; 
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and  later  blood  in  the  stools;  increased  tympanites  with  d  illness  hi 
the  flanks ;  and,  still  later,  peritonitis,  G*  When  a  kifhiep  in 
ruptured  there  will  prohaUy  be  ft  history  of  a  blow  or  other  injury 
of  the  loin,  increased  frequency  of  micturition,  blood  in  the  urine, 
often  in  large  quantities;  severe  pain  increased  ou  pressure  over  the 
kidney,  signs  of  bruising  in  the  lumbar  region,  increased  duiuess  or 
distinct  n welling  in  the  region  of  the  kidney,  retraction  of  the 
testicle,  and  signs  of  internal  hemorrhage  and  marked  shock  when 
the  laceration  is  severe  ;  later  there  may  be  sridenee  of  distension 
of  the  bladder  with  eloti  ur  urinary  extra vasation  in  the  lnin,  pus  in 
the  urine,  and  sigufs  of  deep seated  suppuration  {j*rriti*jtfirtftr  ttftxmut) 
or  peritnnitis,  or  symptoms  of  septic  nephritis  of  the  opposite 
kidney.  7.  Knpturo  of  the  ureter  may  give  rise  to  a  fluctuating 
retroperitoneal  swelling  containing  urine,  and  blood  will  proiwibly 
appear  in  the  urine  in  a  few  days, 

Trwtiutnt. — Whatever  the  nature  of  the  injury,  if  there  are  rigni 
of  severe  internal  k&uum*hagi  laparatntny  should  be  done,  and  an 
Attempt  made  to  stop  the  bleeding  In  rupture  of  the  liver  the 
abdomen  should  be  opened,  the  rent  in  the  liver  sutured,  or,  if  this 
is  impossible,  plugged  with  iodoform  gfcU&ft,  the  end  of  the  gainse 
l*eing  left  as  a  drain  in  the  laparotomy  WOUlkL  In  rupture  of  the 
gf*lrtit  the  immediate  removal  of  the  orgftC  is  probably  the  best  w  «\ 
of  preventing  death  faom  h'-nionhage.  hi  !>oth  injuries  stimulant* 
for  rOQAfctg  the  patient  ffOfn  his  col  lapse  should  be  carefully 
avoided  before  the  bffiBlorrhage  is  arrested.  In  rupture  of  the 
tuk  or  mteUinsi  the  abdomen  should  l>e  opened,  the  rent  iew& 
Dp  by  Lemhert's  sutures,  and  the  peritoneal  cavity  thoroughly 
cleansed  by  tfrigntioo  with  warm,  weak  boracao  eolution,  or  sterilised 
water.  If"  the  rent  is  not  readily  found,  insufflation  with  air  iin\ 
reveal  it*  Subsequently  the  patient  should  lie  given  morphine  and 
in  subcutaueously  if  there  is  much  pain,  and  nothing  whatever 
should  be  taken  by  the  month  for  the  Brat  twelve  to  twenty-four 
houtm.  Nutrient  ememata  and  stimulants,  if  the  strength  Hags, 
should    be   administered.       In    nipt  ore   of    the    fo'tlnetf   I  hi'    patient 

should  be  placed  ii  perfect   rest  and  given  ergot,  baseline,  or  gallic 

arid  to  iVHtmin  lueniorrhnp",  the  bits  strapped  or  fomented  if  there 
is  much  pain,  the  bladder  washed  out  if  filled  with  clots  by  means  of 
a  lithotrity  evacuator,  Qf  a  median  cystotomy  may  be  performed* 
If  the  bleeding  is  severe  an  incision  in  the  loin  nr  nephrectomy  may 
become  necessary.  The  swelling  following  rupture  of  the  « 
should  be  laid  open  and  l he  ureter  sutured  as  described  under 
Wtiuntl*  of  the  Uritar  (p.  -r»">3).  This  failing,  nephrectomy  will  be 
requii 

Wounds  of  the  abdomen  may  be  divided  into  th<  vtim) 

and    n*m  i>*inh<tt<  ling  m  they  do  or  do  not   involve  the 

peritoneal    cavity.      Whilst    ascertaining    this    point,    the  stn 
antiseptic  precautions  should  he  observed. 
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Xonftenrtratinif  wtntndi  should  be  treated  like  wounds  in  other 
tions,  especial  care,  however,  beinp:  taken  to  establish  a  good 
as  should  they  extend  deeply  they  are  apt  to  be  com  pi  Seated 
v  effusion  of  blood  05  suppuration  in  the  sub-peri touts]  tissue. 
They  are  liable  to  bo  followed  by  ventral  hernia. 

l*eta t r<ii tfi't  teowftcft  are  suoh  as  involve  the  peritoneal  cavity* 
They  may  be  divided  into  the  following: — L  Simple  penetrating 
wounds  Without  injury  or  protrusion  of  the  viscera.  2.  Penetra- 
ting wounds  with  injury,  but  without  protrusion  of  the  viscera. 
3,  Penetrating  wounds  with  protrusion,  but  without  injury  of  the 
viscera.  I.  IV  net  rating  wounds  with  both  protrusion  and  injury 
of  the  viscera* 

L  Simple  penetrating  wounds  without  injury  or  pro- 
trusion of  the  viscera. — When  the  wound  fa  large  there  will 
usually  be  no  difficulty  in  ascertain ing  the  fact  that  the  viscera 
have  escaped  injury.  If,  however,  the  wound  is  very  small *— a  mere 
puncture,  or  made  obliquely,  it  may  be  difficult  or  impossible  to  say 
whether  any  injury  to  the  viscera  haw  been  done,  or,  indeed,  whether 
the  abdominal  cavity  has  been  penetrated.  In  such  a  case  it  was 
formerly  taught  that  the  wound  should  on  no  account  be  probed  for  the 
purpose  of  settling  the  point,  but  the  patient  treated  as  if  the  wound 
had  penetrated  but  bad  not  injured  the  viscera.  If  all  antiseptic  pre- 
cautions are  taken,  however,  it  is  safer  to  thoroughly  explore  the 
wound,  hy  enlarging  it  if  necessary,  so  as  at  once  to  ascertain  whether  it 
lias  penetrated  the  peritoneum,  and  whether  the  viscera  have  escaped 
injury,  and  not  to  wait  till  the  diagnosis  is  settled  by  the  onset  of 
peritonitis.  Where  there  are  signs  of  internal  hemorrhage  no 
surgeon  should  hesitate  to  search  for  the  bleeding  vessel.  Trent- 
menl,— -The  wound  should  tie  covered  with  gaufte,  whilst  the 
skin  Around  is  being  rendered  aseptic  (sec  p.  181),  then  ih<-  wound 

[I  1  i rm  should  be  thoroughly  cleansed,  and  brought  together  hy 
three  rows  of  sutures,  the  peritoneum  being  first  united  with 
fine  silk  mi t urea,  then  the  muscles  and  aponeurosis,  and  finally  the 
akin  (Fig.  75,  p»189),  In  any  case  the  patient  should  be  placed  at 
absolute  rest  in  bed  and  fed  hy  the  rectum  I  r  (In  tusl  few  days,  but 
nothing  should  be  taken  by  the  mouth  for  a  day  or  twot  Morphine 
and  a  tropin  m&y  be  Liven  hypodermicaHy  if  there  ii  pain.  Should 
peritonitis  supervene  it  nmst  be  treated  :is  described  utider  that  head. 
EL  Penetrating  wounds  with  injury,  but  without  pro- 
trusion of  the  viscera.-  When  the  wound  is  bug*,  Mid  the 
injured  visoiis  can  be  seen,  the  nature  of  the  injury  will  probably  be 
obvious.  When,  however,  the  wound  i*  email,  unless  there  be  ;m 
escape  externally  of  gas,  facet,  bile,  m-iue,  oj  the  contents  of  the 
stomach,  there  are  no  primary  sign*,  with  the  exception  perhaps  of 
emphysema  about  the  wound,  absolute! j  diagnostic  ot  a viacua living 
been  injured,  Intense  pain  and  extreme  collapse,  if  present,  uo 
doubt  point   to  such  an  injury  having  probably  occurred  ;  but  both 
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pain  and  shock  arc  so  variable  as  really  to  afford  little  guidance. 
Later  the  presence  of  free  gas  in  the  peritoneal  cavity  ami  the  escape 
of  blood  from  the  anus  would  make  it  highly  probable  that  the 
intestine  had  been  wounded.  Iu  a  doubtful  case  of  wound  of  the 
intestine  the  rectum  may  be  inflated  witii  air  by  a  Higgiuson* 
syringe.  If  the  gut  is  wounded  the  air  will  eeeape  fchmugh  tbc  rent 
into  the  peritoneum  and  thence  through  the  external  wound.  In 
a  doubtful  wound  of  the  stomach  this  viscus  may  be  inflated  by 
u  tube  passed  through  the  mouth.  The  tympanites  will  be  con  tint.  I 
to  the  stomach  if  that  vise  us  is  sound ,  or  spread  to  the  rest  of  the 
abdomen  and  efface  the  liver-dulness  if  it  is  injured.  Any  of  the 
viscera  ma}*  >*e  implicated  ;  but  wounds  of  the  liver,  gall-bladder, 
spleen,  and  stomach,  are  much  less  common  than  wounds  of  the 
intestine.  The  danger  to  be  apprehended  is  luemorrhajre  in  the 
caae  of  the  liver  or  spleen,  extravasation  in  the  case  of  a  hollow 
vise  us,  and  in  all,  peritonitis.  The  amount  of  extravasation  will 
depend  upon  the  size  of  the  wound,  and  whether  the  viscu*  **£ 
distended  or  empty  ;it  the  time  of  injury  ;  when  the  wound  is  a 
mere  puncture,  there  may  be  none,  If  the  extravasation  is  hut 
slight,  or  escapes  externally  through  the  wound  in  the  pari 
if  may  be  cut  off  from  the  general  peritoneal  cavity  by  a  toe*] 
pint oi litis,  nnd  the  patient  recover.  An  exten.sixv  <\tra vacation  ik 
nearly  always  followed  by  diffuse  septic  peritonitis,  which,  unless 
d  measures  are  undertaken,  will  certainly  prove  fatal  in  i 
few   days. 

111.  Penetrating  wounds  with  protrusion  but  without 
injury  of  the  viscera, — The  protruding  rneui  is  nearly  always  a 
lot!  of  intestine  Or  omentum.  It  should  be  cleansed  with  some 
weak  antiseptic  lotion,  and  returned  by  gentle  uniform  pressure  into 
the  abdomen,  care  being  taken  not  to  force  it  between  the  peritoneum 
and  fascia  transversalis.  If  the  wound  of  the  parietes  is  too  small 
to  allow  the  viseus  to  be  returned  easily,  it  should  be  cautiously 
enlarged.  If  the  portion  of  intestine  is  congested  Of  inflamed,  it 
may  still  bi  replaced.  If  gangnnoiift,  however,  it  should  on  DO 
account  be  returned,  but  the  gangrenous  portion  excised  and  the 
eonti unity  of  the  gut  restored  by  one  of  tin    method*  to  be  presently 

described,  and  then  replaced  in  the  ftW u.      hi  exceptional  cases,  as 

where  the  patient  is  suffering  from  excessive  shock  and  is  almost  mori- 
bund, it  may  he  left  m  «/fw,  an  incision  made  into  it  and  a  Pauls  lube 
tied  in.  An  artificial  anus  is  thus  formed,  which  can  be  closed  wbfU 
the  patient  can  undergo  the  operation.  A  congested  portion  of 
omentum  should  be  transfixed  and  ligatured  A\itb  thick  silk  so  as  not 
to  cut  through  the  thin-walled  vessels,  tbe  congested  portion  removed, 
-  iiffieient  frill  to  prevent  the  ligature  slipping  and  the  stump 
return  id.  \  gangrenous  portion  ihould  be  cut  off  and  the  stump, 
which    U  probably  already   adherent,    separated    from   the   pfc) 

tared  at   a   healthy  spot,*  tbe  diseased  part  cut  away,  and   tbi 
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stump  returned.  Great  cure  should  be  taken  if  the  wound  is  <>i  a 
punctured  character  bo  ensure  the  closure  of  its  deeper  parte  lest 
a  hernia  subsequently  occur.  The  danger  of  this  i*  well  illustrated 
in  Kg,  205.  Thus,  if  necessary,  the  wound  should  be  sufficiently 
enlarged  to  permit,  of  the  peritoneum  being  accurately  united  by  a 
row  of  sutures,   the  muscles  hik!  aponeurosis  ami    finally   the   skin 

being  then  united  as  in  Pig,  75.     The  general  treatment  should  be 

the  satne  as  that  before  described. 


^^^j£-/jtfyv[\ 


Fl<*.  205k — Trim  malic  bctiaa  fallowing  a  punclurtil  wound  uf  the  aldrmen.  The 
ITQllKJ  hfalcrl  by  Ant  iiilehtkiti,  but  four  dajl  iftfcf  lie  injury  •  huiuin  IpMSttd 
fit  its  Mtc  nnil  wj<r»  mlucul,  but  lie  reduction  was  iimoaintcii',  ii>  -in  having 
pAtwd   bttwetfi   ibe  *kiii  and   -laitli  of  the  rtelus  I  nt|#|  cd  :it  tl»c 

U  tlirvugh  iIm:  -ln;ith  of  tbu  reitn    ;     \  p  .  A]  MLQflfOSfl  J  fitt&j  icttua  mUftle. 

(St.  Bartholomew 'b  Hospital  Muwuuj,  No.  2158  «.) 

[V.  Penetrating  wounds  with  both  protrusion  and  injury 
of  the  viscera* — The  protruded  vifieua  is  nearly  always  a  portion 
of  the  small  intestine,  CMC  a  small  knuckle  of  omentum.  The  wound 
in  the  iiiteatjue  or  stomach  should  he  united  by  suture  in  the  way 
described  at  p.  533,  ami  the  vise  us  then  replaced.  If  the 
intestine  m  completely  divided  it  may  be  united  by  one  of  the 
methods  tu  be  prcs»  ntly  described,  and  returned  j  or  an  artificial 
Bang,  under  some  circumstances,  may  be  made.  Jf  the  wound  is 
high  up  the  intestine  the  former  procedure  should  be  the  one  always 
adopted,  as  if  an  artificial  anus  high  up  is  made  the  patient  will  die 
Of  inanition. 
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Gunshot  wounds  of  the  abdomen, — Informer di  geona 

did  not  as  a  rule  interfere  with  gunshot  injuries  of  the  abdomen 

m  there  were  some  clear  indications,  BUfih  M  si^ns  of  extrava- 
sation of  blood  Of  visceral  contents,  or  a  relatively  large  wound  with 
prolapse.  Some  few  patients  recovered  after  more  or  less  disturbance, 
hut  the  vast  majority  of  cases  in  which  the  bullet  had  really 
perforated  the  peritoneal  cavity  died.  In  view  of  this,  and  with  the 
improvements  in  abdominal  surgery,  the  experience  gained  from  the 
number  of  pistol  bullet  wounds  seen  in  civil  practice,  especially  in 
i  hi  United  States,  has  led  to  the  general  adoption  of  operative 
measures  as  soon  as  possible  after  the  accident,  first  with  ;i  view  to 
exploration  and  discovery  of  the  extent  of  the  injury,  and  then  to 
repair  that  injury  when  found.  This  being  done  before  septic 
peritonitis  has  occurred  to  any  great  extent,  it  is  followed  by  success. 
In  the  vast  majority  of  cases  lesions,  especially  of  the  intestines,  bj 
pistol  bullets,  are  found  which  could  not  possibly  heal  spontaneously* 
The  large  musket  bullet  of  low  velocity  used  in  tbe  warfare  of  the 
previous  centuries,  if  it  penetrated  the  abdomen  practically  always 
:>  bits!  injuries,  the  patients  at  most  lingering  a  few  days  with 
leptk  peritonitis,  and  but  exceptionally  surviving  owing  to  the 
formation  of  a  fistula.  The  medical  conditions  in  previous  wars 
excluded  any  possibility  of  successful  surgery.  With  the  intro- 
duction of  small  rifle  bullets  of  high  velocity  in  recent  f 
especially  in  South  Africa,  it  has  been  found  that  much  less  damage 
is  done  to  the  abdominal  contents.  Many  of  the  wounded  of  eour 
died  immediately,  or  very  quickly  from  shock  and  hemorrhage  ;  by 
110  possibility  could  they  have  bees  saved.  Others  died  within  I 
few  days,  but  a  remarkable  number  recovered  with  hardly  any  or 
no  marked  symptom*  of  the  injury,  hi  spite,  however,  of  the  extra- 
ordinary improvements  in  the  conditions  under  which  surgery  was 
carried  on  in  South  Africa  as  well  as  in  other  recent  wars,  it 
cannot  be  saki  that  auy  approach  as  a  rule  to  the  favourable 
conditions  now  recognised  as  essential  in  civil  practice  could  be 
made.  It  was  not  generally  possible  to  operate  under  sufficiently 
favourable  comditiona  in  the  field,  and  the  transport  of  patients  to 
a  base  hospital,  where  the  appliances  regarded  as  necessary  in  civil 
practice  were  ready,  was  rarely  possible  in  time  or  could  tie  borne 
by  the  patient.     Hence  expectant  treatment  became  tbe  rule. 

These  perforating  wounds  of  the  abdomen  caused  by  the  new 
rifle  bullets,  when  not  immediately  fatal  from  ha'inonlnejv  or 
shock,  were  under  expectant  treatment  followed  by  recovery  in  more 
than  SO  per  cent,  of  the  wounded  brought  in  by  the  ambulances. 
lb  explain  the  absence  of  septic  peritonitis  I  wo  suggestions  offer 
themselves.  Sir  R  Treves,  operating  at  an  early  date  in  the  war, 
found  the  abdominal  contents  shortly  after  the  injury  already  stuck 
together  by  aseptic  fibrinous  exudations  without  extravasation  ■  ►»' 
intestinal    contents.     Mr.   Bowl  by  concludes  that  in   the  cases   of 
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recovery  alter  the  bullet  had  traversed  the  abdominal  cavity  the 
small  mu^iincs  escaped  injury.  *'  As  far  as  we  are  aware,"  he 
says,  N  the  actual  proof  a Horded  by  the  demonstration  of  a  wounded 
small  intestine  which  baa  healed  is  wanting/' 

Nevertheless,  in  a  few  cases,  where  there  was  evidence  of  intra- 
peritoneal hemorrhage  and  the  surgical  couditiuus  were  favourable,  an 
immediate  operation  for  the  arrest  of  Inemorrhage  has  been  fully 
justified,  both  by  the  injuries  discovered  and  the  subsequent 
recovery ;  whilst  among  those  under  expectant  treatment,  some 
died  after  a  few  dnys  from  secondary  hemorrhage  or  localised 
abscess,  or  were  with  dilticulty  saved  by  a  secondary  operation. 
Hence,  subject  to  future  correction,  it  may  be  laid  down  ;— 

1.  That  to  all  cases  of  pistol  bullet  wounds,  occurring  in  civil 
practice,  which  can  be  operated  upon  forthwith  under  favourable 
OtfcOtimstuuces,  the  wound  $Aould  tifttdy  explored,  and   being 

found  to  have  penetrated  the  peritoneal  cavity  the  examination 
should  In?  continued,  when  extensive  perforation  of  the  intestines  with 
in<«n>  or  less  extravasation  of  contents,  hemorrhage,  etc.,  will  in  the 
iter  number  of  patients  be  discovered. 

%  That  in  all  perforating  wounds  by  small  rifle  bullets  of  high 
velocity  where  no  symptoms  of  a  marked  character  arc  present,  an 
expectant  treatment  may  be  adopted  whenever  surgical  conditions 
j i  re  un  favourable  f o r  o pe ra t i on. 

3*  That  signs  of  intraperitoneal  hemorrhage,  or  septic  peritonitis 
appearing,  the  only  chance  fur  the  patient  is  an  operation, 

4.  Wounds  by  bullets  of  older  pattern,  sporting  bullets,  lacera- 
bioos,  1 1 id  <i  .illusions  from  shells,  etc.,  are  of  a  very  fatal  character, 
in  which  likewise  the  only  chance  for  the  survival  of  the  patient  is 
an  immediate  laparotomy, 

5,  In  cases  present iug  any  features  of  doubt,  even  when  the 
wound  has  been  made  by  a  small  rifle  bullet  of  high  velocity, 
granted  that  the  surgical  conditions  for  operating  and  for  the  after- 
treatment  of  the  patient  are  favourable,  an  immediate  operation  is 
a  safer  procedure  than  the  expectant  treatment. 

As  for  the  course  of  the  bullet  between  the  points  of  entry  and 
exit,  uo  particular  direction  is  specially  harmful  or  the  reverse, 
for  even  if  the  exact  position  of  the  patient  at  the  moment  be 
■fld Ttaiuable,  the  same  cannot  be  said  of  his  iutestimd  OOtb.  1 1 
the  bullet  be  retained,  it  is  easily  shown  by  the  x  rays,  bill  itfi 
exact  position  is  more  difficult  to  locate,  and  the  locating  may  take 
too  much  time  for  an  acute  ease,  although  useful  for  a  chronic  one 
(see  Foreign  Bodit*  in  the  Abdominal  Cavity^  p.  549). 


Treatment   of  abdominal  iiyuries. 

Expectant   treatment   is  entirely  one  of   rest,  both  of  the  body 
generally  and  of   the  abdominal  contents.     Hence   transportation 
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after  tin  accident  may  not  be  culled  tor.  \  patient  may  I 
expectantly  &i  his  home,  or  near  the  field  of  buttle,  instead  of  being 
moved  to  a  civil  hospital,  or  transported  to  the  base.  Besides  the 
fu1  nursing  u>  avoid  movement,  there  is  the  feeding  by  rectum, 
ofe  vi-ry  cautiously  by  the  mouth!  tlio  judicious  use  of  morphine  ami 
a  tropin  subcutaueously,  mid  the  administration  of  euemutu  to  prevent 
tympanites. 

Qptrotivi  httituitiit. — The  first  necessity  may 'bo  the  relief  of 
shock  by  wrapping  up  the  patients  in  hot  blanket  a  und  giving 
brandy  ($««  to  *j.)  per  rectum  with  ft  nutrient  or  large  saline  enema. 

Of  subcutaneous  or  intravenous  saline  infusion  may  be  required  in 
severe  cases  with  haemorrhage,  after  the  bleeding  point  has  been 
controlled.  Strychnine  injections  (dose,  0,o  gr.)  may  be  exhibited 
it  intervals  during  the  operation,  but  the  total  administered  should 
ni»r  exoeed  fa  gr.  Sometimes  the  stomach  may  be  washed  out,  and 
this  is  especially  the  owe  when  the  patient  is  vomiting  ureal  material* 

A  further  preliminary  is  the  thorough  cleansing  of  the  skin  of  the 
abdomen.  Ether  should  be  the  mam  anaesthetic  ;  if  chlorofonn  be 
I,  it  is  necessary  to  have  some  ether  at  hand  should  the  patient 
faint  I,  First  the  wound  in  the  abdominal  wall  is  wiped  out  with 
■  strong  antiseptic,  and  explored  to  ensure  that  it  hn^  penetrated, 
i*.  Penetration  being  confirmed,  the  wound  in  the  parietcs  is 
enlarged  so  as  to  give  room  For  thorough  examination  of  the 
abdominal  cavity.  The  apparent  region  of  the  injury  is  in  (lie  hrst 
place  shut  ofF  from  the  uninjured  remainder  by  sponges  or  gauze 
pads.  Next  the  patient  is  put  into  a  suitable  position,  and  then  the 
injured  viscus  is  examined,  and,  if  possible,  *£*,  the  stomach  or 
intestine,  it  is  drawn  forwards  for  better  inspection.  If  th*  r 
difficulty  in  finding  punctured  wounds  of  the  intestine  or  stomach 
caused  by  a  bullet,  air  may  be  pumped  in  by  means  of  a  Higgtneoa^ 
syringe  through  a  long  rectal  tube,  or  by  a  tube  passed  into  the 
stomach.  But  the  only  trustworthy  method  is  to  pass  the  gut  through 
the  fingers  upwards  and  downwards*  The  stomach  or  intestine  being 
found  wounded,  sutures  are  applied  or  Murphy's  button  mod  as 
described  below. 

Methode  of  uniting  wounded  intestines : — 

1,    liag  suture  for  punctures  and  small  circular  wounds, 

L\    Linear  suture  for  linear  wounds. 

3.  Circular  euterorrhaphy  and  end-to-end  union  by  Murphy's  button, 

4.  Lateral  anastomosis. 

5.  lateral  implantation. 

Baring  drawn  forwards  the  WMimdcd  bowel  and  protected  the 
peritoneal  cavity  from  contamination,  ftecal  contents  may  be 
squeezed  out,  especially  from  the  proximal  end,  and  then  further 
escape  of  contents  prevented.  Tins  may  be  done  (a)  by  the 
assistant  lightly  compressing  the  intestine  above  and  lie-low  flu 
wound   with    the  finger  and  thumb  of  uach  hand  \  {h)   by  lightly 
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compressing  the  bowel  with  a  drainage-tube  passed  through  the 
ntery,  drawn  just  tight  enough  and  fixed  by  a  clamp;  (r)  by  a 
large  safety-pin,  the  point  of  which  is  passed  through  the  mesentery 
under  the  bowel,  *  bit  of  sponge  is  placed  over  the  bowel,  then 
the  pin  is  clasped,  and  thus  the  bowel  is  compressed  by  the  sponge, 
or  (tl)  by  special  intestinal  clamps  {*.r/.,  those  by  Mr.  Makius)* 

rltUm  of  tkt  MiCe9#mc- — The  peritoneum  and  muscular  ooat  unite 

lily  ;  the  mucous  coat  can  only  unite  to  itself  or  to  the  other 

by  its  submucous  aspects.      But  when  divided  there  is  a  great 

Ti-mlouey  for  the  cut  edge  of  the  mucous  membrane  to   curl  out 

wards  ;  hence  it  is  a  «*w  $*d  turn  whatever  method  of  uniting  is 

adopted    that  the   mucous   membrane  should    be   turned   ill  wards 

ids  the  cavity  of  the  viscus.      No  particle  of  the  mucous  surface 

must  intervene  between  the  superficial  coats   nor  any   track  of  ft 
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20»T. — llaij  Kuture  for  cloning  panclureH  and  Rnmll  circular  bullet  wound*.     A, 
tin*  mitttro  inwrtcr.1  ;  11,  the  milure  drawn  tight  and  tkd. 


suture  cause  a  communication  between  the  mucous  and  peritoneal 
surface*  The  strongest  part  <>f  the  intestinal  wall,  the  tissue  winch 
most  firmly  holds  sutures,  especially  when  any  inflammation  is 
"Ut,  is  the  submucous  connective  tissue  (the  basis  of  catgut). 
Hence  the  necessity,  in  order  to  resist  tension,  of  including  this 
jii  the  suture. 

1,  The  bag  suture,— A  fine  sewing  needle  with  silk  is  passed  m 
and  out  of  the  seromuscular  coat  round  the  hole  (Fig.  2Gfi,  A),  fcO  be 
closed.  The  Suture  is  gently  drawn  up  and  tied  whilst  the  edges 
of  the  wound  are  pushed  inwards  si>  that  the  mucous  coat  in  par* 
ticular  is  well  inva^timted,  whilst  on  the  Mllfftoe  of  the  peritoneum 
(Fi^.  206|  B)  a  circular  {inciter  is  fttoae  Visible, 

SB.  The  linear  suture.-  A  3 ii i«^i i-  wound  may  he  united  by  A 
seromuscular  or  Lcmhert'g  suture,  t\e.,  a  suture  inserted  through 
the  serous  mid  muscular  coat  only  (Fig*.  207,  208),  Dot  puncturing 
anywhere  the  mucous  coat,  so  that  septic  material  cannot  escape 
■long  the  line  "f  suture  to  infect  the  wound.  Winn  the  stir  mi  «s 
are   tied    the    muooua  in^uibrnne   is   turned    inwards   towards  the 
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lumen,       Lambert's    suture    may    be    applied    as    bite 
as  continuous  sutures  ;  in  the  latter  ease  every  fourth  i 
bo  pnsscd  through  the  hxm  as  in  the  button-hole 
jrrevent     yielding*       rJalsfced's   square   or    j 
through   the    serous    and    muscular  coat*  ami   takes  tip 
the  firm  submucous  fibres,  especially  whenever  the* 


Flu,  *J07.  — Secfek*  of  intestine 
united  by  Lctiit*rt'ii  Mejt>- 
miis  vilar  lutaffc. 


-HMS 


BOS.  ~lntertiue«hc 
in«ertion.  Letnberiff 
eular  fttrture* 


ensure  a  better  hold.     They  may  be  passed  as  intemi 
(see  Fig*  309),  or  a  continuous  mattress  suture  ma 
the  same  way. 

The  C«mf~Lemhatt  mtnre  is  a  double  ro*  of  su 
suture  (Fjg,  210)  must  include  at  least  the  mucous 
and  submucous  tissue,  and  may  generally  with  adv; 
also  the  muscular  coat  and  wlge  of  peritoneum.     Above  lb 


109.— InfatfiiM  witfc  Kni- 
tted hpfuto. 


AO    C 


Flfi.    210,— *"»r-Tt»y-l. 
;   •-.    Mum 


omuKcuIar  or  Lemoert's  suture,  which  on  \mn%  tig 
mwan  deep  row.     The  n»  emhrane  tnusi 

m   lhe  tatter,  since   if  this  were  done   there   a\..uM 
peritoniiia  fmrn  leakage  along  the  thread*     The  super* 
should  be  introduced  <>  line*  from   the 

and    broughi    mi  it    r,t    the  margin  of  the   serous 
passed   in  the   same  manner  on   the  aj 


t 


.msrmm 


mm 


. — Cimilar  ent«*r*rrhapl.y  l»y  the  CV.erny-Leraljert  method,  using  a  continuous 
.  A.  The  interior  halt  «f  the  seromuscular  suture  first  inserted.  B.  The 
ior  half  «f  the  deep  suture  ]*netrating  the  mucous  coat  also  inserted. 
i  eoatpletetl  anterior  half  of  the  deep  suture  is  being  drawn  up  and  tied  to 
*  etui  at  the  starting  ]>oirit :    the  anterior  half  of  the  seromuscular  juture 


5S4 
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lumen.  Lembert's  suture  may  be  applied  as  interrupted,  or 
as  continuous  sutures ;  in  the  latter  case  (.-very  fourth  stitch  may 
be  passed  through  the  loop  as  in  the  button-hoi e  suture,  so  as  to 
prevent  yielding.  Hatatod's  square  or  mattress  suture  passes 
through  the  serous  and  muscular  coat,  and  takes  up  a  little  of 
the  firm  submucous  fibres,  especially  whenever  there  is  tension t  to 


Fin,  207* — Bei  i Li . t j  nf  intestine 
unitMl  1*y  Lambert*  »ro* 
muscular  *5iitiirt'. 


Fr<3.  208.  — Ifttestiwe Hbiifriiig  the 
insertion.    Lcmbert'*  seronnm- 

.'lihr  ^iitinv. 


ensure  a  better  hold.  They  may  be  passed  as  interrupted  sutures 
(see  Fig,  209),  or  a  rout  unions  mattress  suture  may  be  inserted  in 
the  same  way* 

The  CWwy-ZeutJeri  tutnrt  is  a  double  row  of  sutures.  The 
suture  (Fig,  2\0)  must  include  nt  least  the  mucous  membrane 
and  Hubmncous  tissue,  and  may  ^'u*  rally  with  advantage  in  elude 
also  the  muscular  coat  and  edge  of  peritoneum.     Above  thia  is  inserted 


Via,  20»—  InteKtine  with  HM- 


AD    C 


my-Embwi  rater*,     a,  i-.-m- 
ii  ;  n    Miisrulur ;  ami  .    Mucous  eo*ta. 

K    MiN'.n- *tit<  li.      i.    Li -}\A»  it  slilcli. 


n  seromuscular  or  I  .cm  her  f*  suture,  which  on  1  icing  tightened 

In  wards  iht*  deep  row,     The  nracetu  membrane  must  not  be  included 

in    the    latter,    sinre    if    thi*    were   done    then'    would    be    danger  of 

peritonitis  fmm  leakage  along  the  thread.     The  Biiperftcklsuturei 
hhould  bi  totrodueed  about  two  hues  from  the  edge  of  the  wound 
?oid    brought   out  tii    the  margin  of  the  lerouj  coat,   nnd  then 
pawned    in  the   name  manner  on    the  opposite  side  (Figa,  20ft,  209), 
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If,  however,  the  edges  are  lacerated  the  sutures  should  be  intro- 
duced further  from  the  wound,  and  brought  out  a  good  lino 
from  the  margin,  so  as  not  to  include  the  bruised  tissues.  Suffi- 
cient sutures  should  be  passed  to  ensure  the  parts  being  every- 
where in  apposition,  and  should  not  be  tied  too  tightly,  lest 
gangrene,  the  commonest  cause  of  non-union,  ensue.     One  or  more 


Fin.  211. — Circular  enterorrhaphy  by  the  Czerny-Lembert  method,  using  a  continuous 
suture.  A.  The  posterior  half  of  the  seromuscular  suture  first  inserted.  B.  The 
posterior  half  of  the  deep  suture  penetrating  the  mucous  coat  also  inserted. 
C.  The  completed  anterior  half  of  the  deep  suture  is  being  drawn  up  and  tied  to 
the  free  end  at  the  starting  point ;  the  anterior  half  of  the  seromuscular  suture 
is  in  course  of  being  inserted. 

stitches  should  be  inserted  beyond  each  end  of  the  wound  po  as  to 
ensure  complete  closure  at  these  spots.  The  peritoneal  surfaces 
thus  placed  in  contact  unite  by  adhesive  inflammation.  The  sutures 
either  remain  encysted,  or  ulcerate  through  the  mucous  membrane, 
and  drop  into  the  interior  of  the  bowel.  It  is  not  safe  to  suture  a 
wound — ( 1 )  when  the  wound  runs  longitudinnlly  nlnnpr  t^ft  irjppenteric 
aspect,  inasmuch  as  flanffrene  of  the  part  cut  off  from  its  vascular 
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Fin.  212. — Ct&oeU1* nturt*     A  itukW  the  cmln  of  the  i*nt  H|i|»ruvimaLcil  aim!  In  II 
lijr  n  tempomry  fitsithm  mi  hi  re  dm  litlMf  ttd«  <d  the  HMMterk  attaohtiaat     Th* 

suture  i*  ]M>>tnl  in  ;><  the  inueonj!*uiirux't  commencing at  tin  I 

*ttu«  hiii«iit,  and  then  running  Mltttrf  R  '  |J  lAj  point  bj  miking  a  Imck 

Rtiteli,     UnhnwhLbc  NiidirvniiiliiMiiji^  fta  U- inx-nv.l  roandtta  bOWftl  OpJttiftH*  lo  tho 

ttrtflM'Kf'  r  .■■    itlt.  Imii  n!  (     >h..w>  Lft4  BlltOrfl  iuxi  |tr4  :i|[  1"  in  tl  Mc  I    |ft  the  vtlulilli;  pOJ 

■>i  to  btttUMri  *©*    All  Ifce iotafa* fairrtag  |  |  from  Hh  noo<ma 

■nrfa«,  thr  tightening  will  invert  the  edgta.     In  order  to  get  the  knftl   inald 

il    pruccdura   in  adoiiteil,      D   kIigwb  u   threaded   needle  held   with    iU   «je 
forward*,   whndi   ii  patted  into  the  lumen    between  the  iiitnrct  o[>|itHito  to  tho 
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mi 


aunj>lv_w;ij[l  inevitably  ensue  :  (2)  when  suturing  would  reduce  the 
lumen  of  the  ^ut  to  less  than  half  its  normal  size ;  (5)  when  there 
is  m tich  b  ruis iu  k  _< ; '  <  h ■ '  ^ n b  ^  (1)  when  there  nre  several  wound * 
rlose  together.  In  such  cases  the  injured  portion  of  the  intestine 
should  be  excised  and  the  two  ends  united  by  some  Unm  of  circular 
euterorrhaphy,  or  a  lateral  anastomosis  may  he  formed. 

3.  Circular  enterorrhaphy  is  the  uuiting  of  the  ends  of  the  enm- 
plotely  divided  intestine  with  the  peritoneal  surfaces  in  contact 
by  a  row  of  sutures  around 
the  circumference  of  the  bowel 
Par  this  purpose  nriooa  methods 
are  employed.  Simple  suture  is 
done  with,  fine  rout  id  rawing- 
needles,  straight  or  curved, 
threaded  with  silk.  The  needles 
huve  split  eyes,  and  so  can  Imb 
easily  threaded.  When  continuous 
natures  are  employed  only  two 
Of  three  needles  are  Deeded  ; 
if  interrupted,  a  Dumber  must 
l*e  tli  reft  I  v*  i  I  tefore  the  operation 
iiiil  hud  in  order,  or  there  will 
be  delay,  In  place  of  sutures 
Murphy's  button  may  be  em- 
ployed, and  is  bv  far  the  best 
tueth^l,_wJien.tlie  patient's  eondb 
tionjs  desperate  and  apeed  the 
efcjef  elemetit  for^SUCjiCgg. 

(a)  A  single  or  double  row  of 
ZiOmbcrt't  *ttt-itref  similar  to  that. 
described  for  a  linear  wound,  but 
going  round  the  bowel  to  tin- 
starting  point  A  single  row  of 
seromuscular  sutures  will  bear 
but  very  little  tension,  so  that  it 
is  only  used  when  •  d  is 

necessary  in  finishing  the  operation,  but  under  such  condition* 
Murphy's  button  had  better  be  employed,  A  double  row,  the  second 
iuvagiuatjjjg  the  first,  is  stronger,  and  has  the  advantage  of  turning 
inwards  the  muooua  membrane  without  sutures  corning  near  its 
septie  surface.     There  are  two  objections:   first,  that  as  the  sutures 

meseiUeiy,  and  then  rterosa  die  luineit,  fend  protruded  il  the  name  aperture  with 
llie  free  omto.  K.  The  Withdraw*]  tad  iinilir^aJiii^  uf  this  needle  iMta  a  lo^»* 
liv  mttni  of  vbich  the  frt*  ends  of  i.tn-  in*  md  suture  are  drawn,  F,  mit  of  the 
bowel  an<!  ii-1  in  ;*  knot.  Thw  procedure  pockera  the  bowd  for  the  moment,  the 
me&ehlerie  attachment  being  diuwrti  up  toward*  il ppofitti  point,  Bnt  on  pull- 
ing 01  1 1 » *:•  pocketed  bowel  thu  knotnli  md  Doming  IJ  to  he  seen  externally 
bat  the  inverted  edge  of  peritoneum  on  each  end  of  gut  held  to  firm  apposition, 


Knj.  '213. — To  afcow  the  ridge  On  the  inner 
w;ill  of  the  Rut  after  circular  entvror» 
rhaphy  by  the  Czemy-Ijembert  HUlure+ 
This  rid^e  msj  mm  h  diminish  the 
OlBbtl  ol  the  till*.  (84,  BaftfcolaVffl  '>. 
HoapHa]  Huemm,  No.  2040  JP.) 
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do  not  pass  through  the  strong  submucous  coat  the  Hue  of  union 
does  not  bear  tension  well,  and  secondly,  the  mucous  membrane  is 
not  held  pressed  together,  therefore  blond  may  ootfl  from  it  freely, 

(6)  The  i'lmttf  !4t vfifaH  suture. — This  is  a  double  row  of  sutures 
applied  generally   by   the  continuous  method,  looping  about  every 


i\\.     Mnv'i    ItoliMit'N    method   of  uniting  divided   intestine;   application  of 
spto  I  linll  at  gut  before  beginning  the  miiroqa  atttHi  ;  tat  bobbin 

1 1  ■  ■<  ffll  iftAtfftori, 

fourth  Btitohtas  faiths  button-hole  suture  (Fig,  70,  p*  187),  so  as  to  fix 
it  The  deep  sutures  gn  through  all  the  mats  :  by  including  the 
mucous  membrane  the  edges  are  pressed  together  ami  ooaring  stopped, 
and  by  pausing  through  the  submucous  coat  the  suture  is  rendered 
rery  strong  (Fig.  217).     Above  this  is  inserted  ■  ro«  of  Leml 


Fi<*.  21f», —  M*jo  RcJ*&n%  method  of  nnUiug  ilfaiiJed  mtrrtine  ;  the  boW 
tl*o  macros  Mitrh  newly  coorpletal. 


Ml  ures(  turning  in  the  deeper  row,  and  so  preventing  leakage  from  the 
2 1 inr.ni-  on  to  the  serous  surface  along  a  suture  I  nut.  It  may  be 
said  of  this  suturing  method  that  it  can  be  adapted  to  any  operation, 
and  that   by  practice,  commencing  i>u  intestines  in  the  poal 

and  using  the  continuous  suture,  the  operation  is  Fairly  qutakly 
aplished,     Care  mart  he  taken  to  close  the  mesenteric  all 

where  the  peritoneal  layer!  separate  to  enclose  the  gut,  and 
where  therefore  the  suture  tnaj  ddim  the  xnuacutar  coat  Here  an 
extra  interrupted  StttttW  may  be  ptlt  in,  "r  the  gap  in  the  me&rnti'ii 


SUTITBK  (W  THE    fNTESTiNE. 


may   he   drawn   firmly    together   by  a    return    stitch    or  bootlace 
suture, 

(e)  Cmmdl't  Miters  (Fi&  212)  m  i  >inglo  continuous  in  and  out 
glovers  suture  through  all  the  coats,  by  winch  the  ed^ca  of  the  gut 
are  turned  inwards,  s<»  that  all  sutures  arc  buried  within  the  peritoneal 

f.ild. 

It  has  been  objected  that  by  the  above  method  a  marked  ridge  is 
formed,  which  narrows  the  lumen  of  the  bowel  (see  Fig.  213),  but  this 
results  from  taking  up  too  much  of  the  edge  of  the  gut  in  the  sutures. 

(J)  Mr.  Mayo  Itobsou  has  modified  the  circular  suture  as  follows  : — 
He  first  poa&efi  a  square  or  mattress  con  tin  nous  Lembert's  suture 
round  the  half  circle  furthest  from  the  surgeon,  but  for  the  moment 
leaves  it  loose  (see  Fig.  214),  Then  he  inserts  the  deep  suture 
through  all  the  coats  round  the  same 
further  semicircle,  lays  in  the  lumen  a 
hollow  decalcified  bone  bobbin,  completes 
the  rest  of  the  circle,  first  with  the  deep 
suture  (see  Fig.  215)  over  the  bobbin, 
and  then  with  the  superficial  suture  with 
which  lie  began,  he  finishes  the  circle, 
draws  the  suture  tight  over  the  bobbin 
and  knots  the  ends.  Mr,  AllinghanVs 
bobbin  is  shaped  rather  like  n  dice-box  ; 
others  have  employed  a  ring  of  rubber 
tubing,  or  even  a  hollow  cjKndet  cut 
out  of  a  raw  potato  or  turnip. 

T"  strengthen  the  line  of  union  a 
strip  of  omentum  may  Ite  stitched  over 
the  line  of  suture  (see  Fig.  21H). 

(r)  InvagiwitittH  vi'thad^  as  suggested 
by  an  intussusception.  It  is  necessary  as 
a  preliminary  to  distinguish  the  proximal 
fmm  the  distal  end  of  the  bowel  by 
passing  the  gut  through  the  thumb  and  fingers  upwards  to  the 
dundeno- jejunal  junction,  or  downwards  to  the  ileocecal  valve,  so 
that  it  may  be  quite  certain  that  the  proximal  is  befog  invaginntcd 
into  the  distal  end,  and  not  the  reverse^  which  bus  proved  disastrous, 
AfftumeW*  technique  is  the  more  commonly  employed. 

Mentnstlti  method* — Bring  the  two  ends  of  the  divided  bowel 
together  by  two  temporary  suliirvs  passed  through  all  the  COftte,  one 
suture  at  the  mesenteric  attachment,  the  other  opposite.  The 
mesenteric  suture  should  close  the  little  triangle  where  the 
mesentery  is  reflected  from  the  gut.  Leave  the  long  ends  of  tbo 
sutures  intact.  Paw  them  down  the  lumen  of  the  distal  portion 
of  the  bowel,  and  out  through  a  longitudinal  slit  previously  made 
in  its  wall  opposite  tin*  tuesentcrv,  and  about  an  inch  from  its  cul 
end    (Fig,   217).       Draw   on   the  sutures,  and    the   proximal  end   Q 


Fi<i.  'Ji»J. — Portion  oi  n 

with    1 1150    nf    autxire   coveml 
Ivy  omental  graft.     t.   Intes- 
tine,  H.  Mosenterv.   -*. 
s.   Suture  fixing  grnfL 


J 


Fni.  217. — -M  an  use!  I '  ■  metWl  of  circular  enterorrhupby.     A  a  <\  peritonea 
Md  m«:«Htt  i'wUs.  I  y-     i>  u.  TemporAr?  sutures  uniting  pr 

■  lisHl  portions  of  (iiviil^'l  int  stioe,  Mid  pa**eJ  ool  through  I  ring  i  tut 
in  the  distal  segment  of  the  intent ino. 


118, — MNJMttfti  method  of  circular  euterenhrvphy 
proxtiunl  portion,      iu  The  interior  of  the  distal  portion  of  the  I 


Fm,  21  J*+ -  Mmmsdfs  methyl  of  circular  wvterorrbftphj      a.  The  i 
h,    The  dintitl  portion  of  the  intestine.     A.  The  needle  in  t 


i-'Uirhl  -.i*  nmiUr  etilerorrhfljiln 
Ht  completion  of  operation.     »».   Proximal  portion,      R,    DisUI  | 
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(Fig  218)  will  ho  invagiu&ted  into  the  distal  end  nt  mid  thence 
pulled  out  of  tlio  longitudinal  incision  in  the  wall  of  the  distal 
portion  B.  KrOfD  Figi  218  it  will  be  BdM  that  the  serous  surface  of 
the  twn  portiona  ate  in  aceurata  apposition  all  round.  Whilst  mi 
assistant  holds  up  the  intestine  by  the  temporary  sutures,  drawing 
tlu'i ii  gently  opart,  bo  N  to  render  the  lumen  of  the  invagination  an 
oval  slit,  pass  a  straight  needle  armed  with  line  silk  across  the  slit 
a  quarter  of  an  inch  from  the  cut 
cutis  through  the  whole  thickness 

uf  the  four  walls  of  the   intestine  J      |fi 

(Pig*  210).  Hook  up  the  suture, 
divide  H  and  tie  each  half.  In 
this  way  twenty  sutures  can  be 
1  in  ten  transits  of  the 
needle.  When  sullieient  sutures 
have  l*?en  applied,  cut  short  the 
temporary  sutures  and  reduce  the 
invagination  hy  traction  on  the 
two  portions  of  the  gut  and  close 
the  longitudinal  slit  by  a  con- 
tinuous   Lcmheit    suture.      On   the 

oompfefcton  ol   the  operation  the 


r  b 

FlO,  2*21,  —  Muqiliy'a  liULtoD.  JL  Mule 
half,  ».  Female  half,  w  RprJBf 
riungc.  i  s*  BfUlJlga  projecting 
through  o-itmtigB  in  hollow  stem, 
Ti.it  of  the  cup  of  tJjti-  nrnlt  half  h»« 
been  cut  away  (it  c  t"  r-how  i-m-ulur 
spring  which  act*  on  flange.  Thu 
round  hr>]fs  in  the  cap  a  it  for  drainage 


Wm*  239 , — M etboti  of  a y\A y ing 
I  nckermg  thread"  (6)  urepar*» 
v  to  inserting  ilic  button. 
At  a  lh^  method  of  apjihmj 
thu  return  stitch  »o  aa  to  close 
the  triangular  luterv*]  (t)  at 
the  reflection  of  the  mesentery 

is  show  IK 


peritoneal  surfaces  are  accurately  in  contact,  and  the  knots  are  all 
inside  (Fi^.  ISO).  The  chief  objection  to  the  method  is  the  infliction 
of  the  longitudinal  wound. 

(/)  Unitlufj  hy  the  UH  of  Murphp^a  bvMUm* — The  only  mechanical 
means  which  rivals  the  suture  is  the  button  invented  by 
Dr.  Murphy— the  button  of  the  beet  nuke  and  of  the  original 
design.  Its  great  merit  is  the  speed  with  which,  after  practice, 
the  operation  can  be  carried  through*  The  objection  raised  to  its 
use    is    that  of  leakage  beside  the  button,  the  defenders  of   the 
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-'!■'*. — Mui|>U> «  button  in  Attn  frmii  a  [Client  wlio  died   I  Ft  after 

attiftreoWmy.      Si    Btrtnokiue*%  Hrttpiul  Museum,  N«.  9940  f<) 


Fi<..  224.      Lpuiiyituilm.il  lection  thfongn  I  J!ui'jttiy+b  button  Mid  .1  | 

and*  of  which  bin!  hifii  joiinil  bj  BttDi  of  Lko  button  utii-i  tfimy, 

Km     DUtioobwhoPB  uiiuiv  1"  xbuu-  l.  In:  iiR-riiuui-m   nf   I  If     button.      Tliv  si>cdiiiuii 

1  ikcri  town  u  w«>iumi  wlm  dux)  *"<»"  titer  ib«  operation  i«  tninm-l  [or  rtrwgn- 
Uttil  fcuionil  bcrui*.      l*U.  Itartbqtomew'a  lloapital  Museum,  No,  2040  J*, J 


Kiu.  lI-f*. — Murphy1*  nttnod  n  I  tiii^imiUion  of  divided  intestine*     TIi© 

mule  c  bairn  of  Um  button  anianatcnd  m  Mm  e*4i  of  thu  divided  gut  bj 

tbe  li  i>:mk tun y  thread*,"  and  ready  to  be  pfooatd  Ibe  one  into  the  other. 


r.VloN    «H-    IXTESTIXK    BY    MURPHY'S   BUTTON.     MS 

button  maintaining  that  this  arises  from  l&ok  of  skill  iu  its  applies 
Lion,  The  other  objection  Is  the  occasional  retention  of  the  button, 
requiring  a  further  operation  to  remove  it  after  its  poritkxn  bu  been 
localised  hv  tray*  If  not  too  big  n  button  ia  lifted,  it  nearly  b] 
paflMfl  in  time  and  without  causing  any  trouble,  Due  of  us  (Walaham) 
has  the  highest  praise  I'm-  it 

By  this  contrivance  an  end  to  end  approximation  ur  a  lateral 
anaatomoeu  ma;  be  quickly  accomplished  without  sutures.  The 
button  consists  (Fig.   221)  of  two  halves.     The  male  kali 


ftM,  220  am-  227.— Sbovioi  LUL'tlunJ  of  liolJiiig  uinle  Ualf  aiiJ  taiualu  liiilf  -..f   i 

foi  iinstrtion, 

a  spring   ilange  r  for  keeping  up  pressure  on  the  approximated 

intestine.  The  two  springs,  g  x,  projecting  through  openings  in 
the  holluw  item,  act  as  the  male  thread  of  a  screw  when  the 
shank  is  telescope  within  the  stem  of  the  female  half  u.  The 
intestine  having  been  damped,  as  previously  described,  pass  the 
running  thread  (Fig,  222)  by  the  overhand  stitch  (b)  round  the  cut 
end  of  the  intestine,  beginning  and  ending  opposite  the  mesenteric 
attachment  One  return  stitch  (u)  should  be  taken  at  the 
mesenteric  attachment    to   close  th-  alar    interval  (c)  which 

exists  at  the  reflection  of  the  mesentery  from  the  gut*  Insert  one 
half  of   the  button  iu  the  cad  thus  prepared,  tighten  the   running 
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thread  so  that  the  intestine  is  puckered  up  round  the  stem  of  the 
button,  iiti  tlie  ends  of  the  thread  and  cut  them  short,  Secure  the 
Other  half  of  the  button  in  a  like  manner  in  the  other  end  of  the  lutes 
tine  rli-  225),     Tin  method  of  holding  the  button  during  insertion 


2£T  —  LiU-ntl  uiiJihtiJim^i^  l>y  OOfttiftUCtti  C*«rU)'-Lriid>i-il   .-mine.      A.   Tli' 

tubal  w  EWMud  Ii  ippnHtoM,  tad  i lie  milmliii  lialf  »i  tin  m  mnti  »il:u-  arotlei 
Mttiire  in  tint  jimertcri.  JJ.  The  two  tubes  are  opened  ly  &  longitu.-Jiim]  indrioii, 
it  mi  the  posterior  half  of  the  deep  suture  through  all  the  coat*  is  then  pused. 
U  hltewi  the  ifttarior  half  of  the  deep  suture.*  drawn  up  mid  tied  to  it*  free  end, 
whlUt  the  ifettffiftf  half  of  tbfl  MtftiaHttaXmlna1  l»#  ia  in  eour&e  of  being  inserted, 
tk»t*  ahoft  the  other  point*  vfcen  the  needle  hit*  j?et  to  be  inserted,  and  the  free 
i  nd  of  the  tfutme  ia  teaJy  for  tving  to  the  threaded  end  when  the  point  from  which 
the  inwitioD  of  stitch  et  commenced  iu  A  is  again  reached. 
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in  shown  in  Figs,  22ft  and  827.  Prew  the  two  halves  together, 
mid  the  peritoneal  surface*  are  bald  in  dose  and  accurate  contact. 
The  appearance  of  the  part  after  the  operation  is  complete  is  well 
shown  in  Figs,  223  and  224.  To  prevent  leakage  It  is  essential 
that  the  whole  of  the  raucous  membrane  should  be  inverted  before 
the  approximation  is  made,  and  great  care  should  be  exercised  in 
correctly  passing  the  over-stitch  on  the  mesenteric  attachment,  lest 
the  peritoneum  escape  the  grip  of  the  hut  ton.  The  patient's  motions 
should  be  watched  for  the  button  ;  sometimes  it  is  retained  for  a  day 
or  two  in  the  rectum. 

4.  Lateral  anastomosis  is  especially  indicated  when  the  tubes 
t  i  be  ttllfted  are  of  unequal  sisse,  especially  when  the  upper  is  much 
hinder  than  the  lower.  This  operation  consists  in  applying  two  por- 
tions of  the  intestine  tnnne  another,  side  by  side,  and  fixing  them  in 


Fui.  2 2^.— Diagram  of  intestine  nmterf  ny  Scon's  plates.  The  arrow  shows  the  way 
iTf  whii  h  the  eontenti  of  the  bowel  pa?s  throu-li  tin*  plates  and  incisions  in  tlie  wall 
of  tfafl  bewd  from  the  proaimaJ  into  die  dist-ul  portfoa.  The  cut  eud»  of  the  gut 
Imve  ken  im-jtgiTiuted  mk]  cloaed  1>)  a  luig  ptiiure  thrttigb  the  ammusculur  eoat. 

this  position,  having  first  made  a  communication  between  them.  The 
operation  imitates  the  fistulous  communications  made  by  ulcerations 
between  tvvo  mucous  surfaces,  or  by  the  coalescence  of  two  wounds. 
If  a  piece  of  bowel  has  been  resected  the  two  ends  are  first  closed. 
This  is  most  quickly  done  by  l  big  suture  passed  in  and  out  of  the 
seromuscular  coat  round  the  lumen,  which  is  then  tightened  up 
and  tied  like  the  neck  of  a  bag  ( 1  iir.  32&),  whilst  the  mucous  mem- 
brane  is  invaginated.  Then  the  two  blind  ends  are  placed  in  contact 
fsit-  Fig.  228)  by  their  surfaces  opposite  to  the  mesentery  and  fixed 
by  a  continuous  seromuscular  suture,  which  will  form  the  half  circle 
of  the  outer  suture  furthest  from  the  surgeon.  Then  a  longitudhml 
- nt  i*  made  into  each  bowel  and  the  deep  suture  inserted  through  all 
the  coats  so  as  to  form  a  strong  inner  ring  of  suture  round  the 
romiuimieatin^  Opening.  Finally  the  outer  seromuscular  suture  is 
completed  in  the  half  circle  nearest  the  surgeon,  and  tied  to  the  free 
end  where  the  suture  originally  started. 
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Instead  of  continuous  sutures,  Halsteds  sutures  (Fig.  201*.  p.  534) 
in. iy  be  used. 

Many  surgeons  always  use  Murphy's  button  for  lateral  anaslonioms. 
Kiif,  230 shows  fche  method  of  inflecting  tin1  running  thread  to  secure 
the  button. 

Semi's  bone  plates  (Fig.  229)  seem  to  have  fallen  into  disuse. 

5,  Lateral  implantation* — This  is  most  usefully  employed  when 
tin  tubes  to  be  united  are  of  unequal  diameter,  especially  when  the 
upper  is  smaller  than  the  lower,  as  wheu  it  Is  required  to  join  the 
small  intestines  to  the  large.  To  do  so  the  comment  ement  of  the 
lower  bowel  is  closed  us  in  the  former  case,  whilst  that  of  the  upper 
remaining  open  is  inserted  into  the  lower  bowel  through  a  longitudinal 
slit  opposite  the  mesenteric  attachment.  The  implanted  Iwwol  can 
be  fixed  bj  n  single  or  double  ring  <*f  Lambert's  sutures*  by  a  ring 
of  Halsted's  square  sutures,  Of  by  wbbg  Murphy's  button.  Fig.  232, 
showing  implantation  of  the  ureter,  illustrates  the  principle. 

Flu,  23D+— To  hhow  the  method  of  passing  the  running  tlirciul  for  filing  the  half- 
button  in  Murptij's  method  of  lateral  anabtumosia  uf  intestine. 

An  artificial  anus  should  very  rarely  be  made  in  preference  to 
union,  for  if  at  all  high  up  the  patient  will  surely  die  of  inanition. 
When  then-  is  extensive  damage  to  the  large  intestine  and  the  patient 
is  very  weak,  it  may  be  proper  to  tie  a  rani's  tube  into  each  end  (see 
dbdomimU  action)  and  to  close  the  opening  later. 

Destruction  of  the  wall  of  the  stomach  by  corrosive  fluids. 
—  It  is  extraordinary  that  fluids  such  as  the  mineral  acids  may 
swallowed  and  appear  to  do  little  damage  until  the  stomach,  and 
even  the  pyloric  end  of  the  stomach,  is  reached.  There  rapid 
destruction  and  perforation  may  follow,  or  extensive  ulceration  and 
cicatrisation  lead  to  pyloric  stenosis,  hour-glass  stomach,  etc.  If  i\w 
symptoms  do  not  subside  under  rest  and  medical  treatment,  operative 
procedure*  are  necessary,  such  as  gastro-jejuimslomy,  division  of 
strictures  or  gastroplasty,  or  excision  (see  Bittait*  of  Stoma* 

Wounds  of  the  stomach  in  civil  life  are  generally  occasioned 
by  stabs  or  pistol  shots  aimed  at  the  heart,  but  are  occasionally 
uirt  with  in  lacerated  wounds  of  the  abdominal  wall  as  through 
goring  by  a  hull.  If  the  large  vessels  behind  the  stomach  are 
injured  the  acrid  cut  is  fatal  ;  if  they  escape,  life  may  be  saved  by 
an  immediate  operation,     A  stab  aimed  at  the  heart  may  tm  verse 
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the  lower  part  of  the  left  pleural  cavity  and  reach  the  stomach 
through  the  di&phrAgm,  Wounds  in  war  from  rifle  bullets,  sihells, 
or  huvntut  st:il is  art;  usually  fatal  from  h»*UQGrrh&g&  If  thu 
stomach  is  full  at  the  time  of  injury,  thr  stomach  frotUftd  may 
prolapse  and  become  fixed  in  the  abdominal  wound  so  that  the 
contents  escape  externally  ;  if  nearly  empty  the  contents  escape 
iuto  the  peritoneal  cavity,  through  which  they  may  either  become 
extra vasatcd  or  remain  confined  above  the  colon.  The  diagnosis 
is  evident  when  the  stomach  is  prolapsed  iuto  the  external 
abdominal  wound.  The  escape  of  acid  gastric  jtuee  and  undigested 
food,  whether  externally,  or  into  the  peritoneal  cavity,  or  into  the 
pleura  is  cmirlusive.  If  further  evidence  is  needed,  it  may  be 
obtained  by  passing  an  oesophageal  tube  and  inflating  the  atom  1 <-h 
with  air  or  coloured  water. 

Trn<thn'iit> — -The  wound  in  the  parietes  should  at  once  be 
enlarged  if  necessary,  the  wound  hi  the  gastric  wall  sought  lor, 
the  edges  invaginated  and  closed  by  a  double  row  of  Lctubert's 
sutures.  If  the  wound  be  quite  recent,  all  the  extravasation 
should  be  wiped  out  and  the  abdominal  wound  closed.  If  there 
is  already  some  local  peritonitis,  a  strip  of  gaatt  is  left  in.  If 
there  is  general  peritonitis,  the  peritoneal  cavity  must  be  thoroughly 
purified  in  the  way  described  under  Pertifmitis  (p.  551),  If  the 
injury  has  been  inflicted  through  a  trans- thoracic  wound,  the  wo  urn  I 
should  he  enlarged  by  removing  a  portion  of  rib,  prolapsed  omentum 
nft1t  the  gastric  wound  sutured ,  the  diaphragm  also  closed,  and 
the  pleural  cavity  drained  by  a  strip  of  gan: 

Foreign  bodies  in  the  stomach,— A  foreign  body  ma?  be 
swal lowed  awitientall^  such  as  ■  tooth  plate,  etc,  or  iutenf(nu*tllt/>  us 
coins,  knives,  forks,  spoons,  nails  by  jugglers  or  thieves,  or  by  the 
insane.  Balls  of  hair,  etc.,  occasionally  collect  in  the  stomach 
through  the  habitual  biting  oft*  and  swallowing  the  ends  of  hair 
or  cotton,  or  a  Murphy's  button  may  fall  back  into  the  stoma  r  1 1 
after  gastroenterostomy.  A  need  It:  fixed  in  the  mucous  membrane 
miv  cause  persistent  vomiting,  a  fish-bone  lyiim  athwart  the  pylorus 
greal  pain  and  pyloric  obstruction.  The  evidence  of  a  foreign  body 
lodging  in  the  stomach  may  be  gathered  from  the  history  of  the  case, 
the  permeability  <>f  the  oesophagus,  gastric  disturbance,  and  in  the 
case  of  large  objects,  like  knives,  forks,  and  hair  balls,  by  palpation, 
lint  by  far  the  best  evidence  is  obtained  by  fcfee  0  rays,  a  coin  being 
placed  on  the  umbilicus  as  a  guide.  This  affords  positive  evidence 
of  practically  all  objects,  for  even  hair  balls  may  be  expected  to  east 
a  shadow.  Treatment. — With  a  few  exceptions  a  foreign  body  should 
be  at  once  removed  by  gastrotomy.  Small  coins  HttOOtb  objects  like 
buttOQS,  including  Murphy's  button,  closed  safety-pins,  etc.,  have 
remained  in  the  stomach  for  some  time,  and  have  then  been  passed 
per  anum,  or  exceptionally  have  been  vomited.  Generally  speaking, 
perforation  is  likely  to  ensue  into   the  abdominal  cavity,  and  nnly 
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rarely  have  the  foreign  I  todies  csca]>ed  into  a  perigastric  abscess 
and  thence  through  the  abdominal  wall  The  abdominal  parietes 
having  been  opened  by  b  median  epigastric  incision,  a  longitudinal 
i  n o iftion  is  tn ad c  i .  n  i  0  the  s  t  oi  i  iac  h  mid  way  I  m I W S6 b  1 1 1  6  tWO CtirvMu res 
>ii  such  a  BM  that  the  object  can  he  easily  extracted  without  bruising 
tin  edges ;  the  stomach  wound  is  then  closed  by  a  double  row  of  sut  n 
The  peritoneum  must  tie  well  protected,  for  hair  balls  in  particular 
are  generally  very  foul  The  abdominal  wound  should  be  closed  in 
the  ordinary  manner  unless  there  is  already  a  perigastric  abscess, 
when  a  drain  must  be  kepi  in  for  a  few  days. 

Injuries  to  the  liver. — There  is  always  a  free  escape  of  venous 
blood*  Rupturf  without  external  wound  in  diagnosed  by  the  history 
of  the  accident,  ft  I nidi  QT  severe  blow  over  the  livert  followed  by 
marked  collapse  and  pallor  and  increase  of  liver  dulne*s  from  con- 
cealed haemorrhage.  When  these  signs  are  marked  an  incision  is 
required  to  aiTcst  I  he  haemorrhage.  Puiictum!  wmmth  of  the  liver 
n  by  the  very  dark  venous  blood  which  oozes  freely. 

The  hemorrhage  is  easily  controlled  by  direct  pressure.  In 
suitable  cases  sutures  may  be  used  to  approximate  the  edges  of 
the  liver  wound.  Riood-clot  is  cleared  out>  gauze  firmly  packed 
against  the  bleeding  surfaces,  and  the  ends  brought  out  of  the 
wound.      Some  of  the  gauze  strip  is  drawn  out  daily. 

Injuries  to  the  gall-bladder  and  gall-ducts. — Bile  not 
previously  infected  is  slow  is  letting  tip  peritonitis  and  may  collect 
in  the  peritoneal  cavity  in  very  largo  quantities  without  doing  sa 
On  the  mUi<  r  bead,  the  extravnsated  bile  may  become  shut  off  by 
adhesions.  Increase  of  liver-duhiess,  without  the  marked  collapse 
and  signs  of  concealed  hemorrhage  attending  rupture  of  the  liver,  but 
with  some  jaundice,  indicates  a  mptotrt  of  the  gall-bladder  or  duet  ; 
I  ptMU  ttu-rtf  wound  is  shown  by  bile  escaping.  Treatment. — The  gall- 
bladder and  bile-duct  are  excised  (see  Diteaw*  of  Gall  Iliad  Jet*)  and 
the  wound  sewn  up,  or  if  it  cannot  be  discovered  quickly,  the  area  is 
cleared  of  extravasated  bile  and  the  wound  packed  with  gausse.  In 
the  latter  ease  the  escape  of  bile  usually  stops  quickly.  Unly  when 
the  common  duct  has  been  completely  divided  will  a  fistula  persist, 
in  whirl!  me  a  second  operation  will  be  required*  cither  to  close  it 
or  tii  set  Up ftD  anastomosis  between  the  gall  bladder  anil  duodenum* 

Injuries  to  the  spleen. — The  spleen  may  he  ruptured  without 
an  eternal  wound,  from  a  crush,  also  from  a  blow,  even  quite  a 
slight  One  when  the  spleen  has  become  enlarged  from  malaria. 
A  fall  on  the  abdomen,  running  in  the  dark  against  a  post,  the  kick 
of  a  soldier  to  awaken  a  sleeping  punkah  cooliet  are  instai 
Collapse,  acute  a  menu  a  and  increased  splenic  dulness  mark  the 
accident,  and  the  profuse  hemorrhage  into  the  peritoneum  may 
prove  rapidly  fatal.  A  punctured  wound  of  the  spleen  bleeds  freely, 
ami  the  blood  is  bright  red,  as  compared  with  the  dark  blood  from 
the  liver,  bright  frothy  blood  from  the  lung,  and  blood  mixed  with 
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the  aeid  contents  from  a  stomach  wound.  If  the  blood  comes  from 
a  wound  of  the  heart  the  lesion  is  indicated  by  the  sudden  and 
extreme  collapse.  The  spleen  may  prolapse  through  an  incised 
vvnirnd,  and  then  becomes  enormously  swollen  by  veuous  congestion* 
f n'tt men (,— in  any  case  of  doubt  an  exploration  should  be  i 
and  the  pedicle  of  the  spleen  seized  between  the  thumb  and  tinker, 
then  clamped,  the  blood  clot  turned  out.  and  the  spleen  excised  after 
carefully  applying  a  pedicle  ligature.  In  a  recent  cum1,  under  the 
care  of  Mr.  IVArey  Power,  the  wound  in  the  spleen  was  successfully 
pfagged  with  gauae. 

Injuries  to  the  pancreas,— The  pancreas  may  be  enahed  b 
accident,  <*.#.,  by  being  run  over.  Crushing  has  also  been  done  by  an 
abdominal  tourniquet.  Stabs  and  bullets  cause  perforatinr/  wot* ml* 
with  hemorrhage  and  escape  of  pancreatic  secretion.  Fat  necrosis 
and  fatal  gangrene  (see  Diseases  of  the  Pancreas)  may  follow,  also 
a  cyst  or  pancreatic  fistula.  A  bullet  wound  of  the  pancreas  has 
been  successfully  closed  by  suture. 

Foreign  bodies  in  the  peritoneal  cavity. — A  foreign  body 
may  reach  the  peritoneal  cavity  from  without  by  accidental  perfora- 
tion of  the  abdominal  wall,  or  having  been  swallowed  or  may  ulcerate 
into  it  from  the  Stomach  or  interlines.  A  third  source  arises  during 
operation :  clatnp  foreepsT  marine  sponges,  pads  and  strips  of  gauze, 
not  having  been  counted  beforehand  or  held  by  strings,  may  be  over- 
looked and  left  in  the  peritoneal  cavity.  In  a  great  number  of 
eases  localised  suppuration  is  set  up  which  proves  fatal.  Or  after 
more  or  less  disturbance  the  foreign  body  may  ulcerate  out  through 
the  abdominal  wall  or  by  the  bladder,  vagina  or  rectum.  The 
diagnosis  is  formed  partly  by  the  history  of  the  case,  partly  by 
palpation,  the  outline  of  the  foreign  body  being  felt  surrounded  by 
inflammation,  and  by  the  x  rays,  the  most  important  aid  of  all  except 
in  the  ease  of  sponges  and  gouge.  As  soon  as  it  is  discovered  the 
foreign  body  must  be  removed, 

Traumatic   peritonitis  may  be  set  up  by  any  of  the  injuries 
■bore  described,  and  may  cither  remain  hcaUsed  to  the  neighbour- 
hood ■►!    the  « ootid  or  other  injury,  or  when  septic  become  if  if 
over  the  whole  peritoneal  cavity  and  terminate  fatally. 

The  localised  siftipfc  peritonitis,  after  gluing  the  parts  together, 
and  thus  preventing  the  spread  of  the  inflammation,  subsides, 
but  if  septic  terminates  in  suppuration  and  the  formation  of  a 
riiriiiiiKrribcd    abscess,    which    may   burst    externally    or    into    the 

iiin>tiij«',  or  into  the  general  peritoneal  cavity  then  letting  up 
diffuse  peritonitis*     The  £t£tai  ta  generally  4ue  to: 

t,  perforation  o!  the  stomach  «>■  inteitine,  and  uxtrAventton  of  their 

contents;  :i,  gangrene  of  a  loop  of  intestine  remitting  from  internal 
strangulation,  or  following  on  replacement  of  the  bowel  into  the 
abdomen  after  an  operation  for  strangulated  hernia  ;  3,  gangrenous 
or  perforating  appendicitis,   or  the  rupture  of  an  abscess  at  first 
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localiaed  bo  rlie  region  of  the  appendix;  t,  the  bursting  oJ  mq 
other  kind  of  «Im  the  peritoneal  cavity,  such  as  apyo-salpinx 

or  a  suppurating  ovarian  eyst  ;  5,   extravasation  of  urine,  bile,  or 
blood;   6,  septic  infection   during  mi  operation,  or  from  leavi: 
sponge,  etc.,  in  the  peritonea]  cavity  ;   7,  failure  of  intestinal  onion, 
tjf.j  leakage  along  a  stitch  which  has  perforated  the  mucous  mem 
Wane,  sloughing  out  of  a  Murphy's  button,  par  the  gut, 

mesenteric  throniliosis,  an  accidental  wound  of  the  intestine  ;  and 
8>  imperfect  closure  of  a  ruptured  bladder. 

Pathology, — The  intestines  at  first  red  and  congested  soon  become 
distended  with  gas,  and  their  surface,  at  first  *tieky.  hit  or  becomes 
coated  with  layers  of  yellowish -green  fibrin,  which  glues  adjacent 
coils  together,  whilst  at  other  spot**  they  are  separated  by  I  he  sero- 
pundent  fluid  poured  cult  from  their  inflamed  surface.  Later  the 
whole  peritoneal  cavity  becomes  filled  with  this  purulent  fluid  OC 
pus,  in  which  masses  of  ft1  Occident  fibrin  float,  lu  addition  to  the 
ordinary  pyogenic  micrococci  the  bacillus  rati  communis  and  the 
mocoeoui  often  appear  to  be  the  organisms  at  work.  The 
Uui  vf*{t  communis,  which  is  always  found  in  the  intestine, 
appears  able  to  escape  through  the  walls  of  the  gut  and  infect  the 
peritoneum  when  there  is  any  breach  or  other  alteration  in  the 
serous  coat.  The  diffuse  variety  practically  always  terminates 
fatally,  unless  lurgioflJ  meatnm  are  taken,  sometimes  in  a  few 
boUTS,  usually  within  a  week  or  ten  days,  from  collapse  and  blood- 
poisoning  due  to  the  absorption  of  septic  products.  Should  recovery 
occur,  death  may  subsequently  ensue  from  intestinal  obstruction 
consequent  upon  the  gluing  together  of  the  intestines  or  the 
Strang  ulatiou  of  a  loop  by  a  band  of  adhesion. 

SyinpUtmK — In  the  torn!  farm  there  is  severe  pain  at  one  part  of 
tli--  abdomen,  increased  on  pressure,  on  deep  inspiration,  and  on 
coughing,  uirh  petfeafM  vomiting,  and  a  slight  rise  of  temperature, 
followed,  should  an  al*sccss  form,  by  a  circumscribed  swelling, 
rigors,  and  fever.  In  the  Jifnse  mrifty  the  pain,  which  at  first 
may  be  localise* I  to  the  seat  of  wound  or  injury,  or  referred  to  the 
umbilicus,  become  general  and  of  a  lancinating  character,  and  so 
increased  by  the  slightest  pressure  that  the  weight  of  the  bed* 
clothes  in  a  severe  case  cannot  be  home.  The  patient  lies  on  his 
with  his  legs  drawn  up  to  relax  the  abdominal  parittta,  his 
breathing  being  entirely  thoracic.  The  abdomen  is  at  first  hard 
owing  to  the  spasmodic  con tnatittl  "t  T''c  muscles,  but  soon  iiecomes 
uded  and  tympanitic,  (be  paralysis  of  the  muscular  coat  of  the 
intestines  allowing  them  o,  beOOtnt  inflated   with  j/.is.      Where   the 

tonitis  is  tin   iv  nh  of  perforation  the  free  gus  in  the  petit 
oaWty  may  effitofl  l\  Ihf   [fawdulneas.      Later,  ai 

ooenre,  the  abdomtn  may  broome  dull  in  the  Banks.  The  genera] 
symptoms  are  obstinate  vomiting,  usually  constipation,  hiccough, 
a  furred,  dry,  and  brown  tongue,  a  small,  quick  (HO  to  160),  and 
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wiry  pulse,  which  later  becomes  weak,  very  rapid  and  compressible, 
and  exhaustion  and  collapse.  The  temperature  may  register  103° 
or  104°,  but  it  generally  falls  as  toxinrcmia  sets  in  from  absorption 
of  the  septic  products,  and  may  be  subnormal  before  death ;  at  times 
it  may  remain  little,  if  at  all,  raised  throughout.  Later  the 
oxtremities  grow  cold,  the  face  becomes  pinched  and  worn,  and  the 
patient  dies  of  collapse  and  toxinrcmia. 

The  prevention  of  traumatic  peritonitis  turns  first  of  all  on  the 
diagnosis.  Cases  suitable  for  expectant  treatment  are  dealt  with  as 
mentioned  on  p.  531.  For  all  other  cases  a  prompt  operation,  with 
all  aseptic  care,  which  discovers  and  treats  the  whole  extent  of  the 
injury,  is  the  only  measure. 

Treatment. — A  local  simple  peritonitis  is  relieved  by  fomentations, 
to  which  belladonna  or  opium  are  added,  or  turpentine  stupes; 
occasionally  leeches  may  be  applied,  or  if  the  inflammation  be  sub- 
acute, blisters  or  counter-irritation  with  iodine.  The  bowels  should 
t>e  moved,  the  patient  kept  in  bed  until  all  pain  has  subsided,  and 
fed  carefully.  Signs  of  local  suppuration,  such  as  is  described  under 
the  heading  of  Appendix  Afacess,  indicate  immediate  incision. 

General  Treatment  after  an  operation  for  injury  of  the 
abdominal  viscera.  The  patient  must  be  kept  absolutely  at  rest 
with  the  shoulders  slightly  raised,  so  that  should  any  septic  material 
escape  into  the  peritoneal  cavity  it  may  gravitate  downwards.  He 
should  be  moved  as  little  as  possible,  but  there  is  no  need  to  maintain 
the  dorsal  position ;  often  a  little  turn  to  one  side  or  the  other  may 
give  relief.  Generally  the  treatment  follows  the  directions  laid  down 
on  p.  192.  Collapse  requires  that  nutrient  cnemata,  with  Jss.  to  5j. 
of  brandy,  be  given  immediately  after  the  operation.  A  saline  infusion, 
rectal,  subcutaneous  or  intravenous,  is  indicated  for  hajmorrhage, 
extreme  collapse,  and  also  when  there  is  general  septic  peritonitis. 
Not  only  should  it  be  given  during  or  immediately  after  the  operation, 
but  in  severe  cases  it  can  be  repeated,  as  also  may  strychnine  injec- 
tions, with  great  advantage.  Thirst  may  be  relieved  by  a  wet  pack, 
i.e.,  the  p«itient's  arms  and  legs  are  wrapped  in  wet  towels  covered 
with  blankets,  by  which  means  the  skin  absorbs  much  fluid.  It  has 
been  shown  by  experiment  that  an  intestinal  or  other  intra-peritoneal 
wound  which  has  been  united  gradually  becomes  weaker  until  the 
fifth  day,  after  which  it  gets  rapidly  firmer.  Hence  a  movement  of 
the  bowels  on  the  second  day  finds  the  intestines  still  firmly  held  by 
the  suture  or  button.  A  rectal  enema  is  generally  to  be  preferred 
to  an  aperient  by  the  mouth  in  extensive  wounds  of  the  intestiue. 
It  should  be  given  on  the  second  day,  and  repeated  if  necessary 
until  passage  of  flatus  at  least  is  obtained,  but  there  is  no  necessity 
for  a  large  motion.  A  continuance  of  vomiting  beyond  that  caused 
by  the  anesthetic  should  usually  bo  treated  by  an  injection  of 
morphine,  \  gr.,  and  atropin  To(1  gr.,  after  each  attack.  If  it  be 
kept  up  by  the  regurgitation  of  bile  or  faices  into  the  stomach,. the 
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patient  should  be  induced  to  drink  all  at  ouee  a  pint  of  warm  n 
which  will  quickly  be  returned,  mid  the  stomach  by  this  meant 
washed  out  with  leas  disturbance  to  the  patient  than  the  p 
a  stomach  tube,  unless  he  has  previously  been  accustomed  to  this 
latter,  Nothing  should  be  given  by  the  mouth  as  a  rule  except 
hot  water  until  vomiting  has  ceased,  the  strength  being  meanwhile 
kept  up  by  nutrient  euemata*  However,  sips  of  champagne  or 
brandy  and  water  every  fifteen  minutes  may  be  of  service.  Ice 
or  ice-cold  water  should  be  very  sparingly  given,  and  only  at  the 
wish  of  the  patient.  The  desires  of  the  patient  may  generally 
as  a  guide  as  to  the  feeding,  small  <piantitics  of  beef  essence,  milk 
and  water,  or  soda  and  milk,  often  half  a  cup  of  freshly-made  tea,  gives 
great  satisfaction  ;  sometimes  lumps  of  cold  jelly  or  whey  can  be  kept 
down.  As  to  the  increase  of  food,  a  healthy  patient  recovering  rapidly 
will  often  do  much  better  if  hurried  on  to  a  solid  diet,  for  a  thud  diet 
of  milk,  etc.,  only  produces  flatus  and  constitution.  On  the  uther 
hand,  a  weak  patient  after  severe  peritonitis  and  adhesions,  etc.,  may 
require  to  be  cheeked,  the  appetite  going  beyond  the  digestive  powers. 

Sqptfc  j'tt-itonitix  having  supervened  after  an  injury,  the  only 
chance  for  the  patient  is  an  immediate  Operation.  If  it  follow  after 
an  operation,  the  question  must  be  asked.  Is  it  due  to  anything 
which  has  been  left  undone  or  to  some  subsequent  accident  t  Usually 
after  operating  in  doubtful  cases  a  gauze  drain  or  glass  tube,  or 
both,  are  left  in  the  wound,  but  supposing  the  wound  to  have 
been  closed,  the  onset  of  septic  peritonitis  may  indicate  the  roopei 
of  the  wound*  clearing  out  again  all  septic  material,  and  plugging  with 
gauze,  or  the  insertion  of  a  glass  Lube  down  into  the  pelvic  pouch 
through  a  small  opening  in  the  hypogastriuim  The  rapid  Awfamwtm 
of  the  bowels  with  continuous  vomiting  may  indicate  a  kink  or  other 
form  of  intestinal  obstruct  inn,  to  relieve  which  the  wound  must  !*.■ 
reopened  at  once.  A  collection  of  gas  in  the  peritoneal  cavity  will 
point  to  B  WOUHded  OOil  having  been  overlooked,  or  imperfectly  closed  ; 
free  fluid  in  the  peritoneal  cavity,  whether  pus,  urine,  bile,  Of  hlood# 
[H  all  cases  requires  removal  On  the  ■  it  her  baud,  if  the  patient* 
symptoms  point  to  intestinal  paimlytti  the  surgeon  will  usually 
refrain  from  disturbing  him  further,  A  failure  to  improve,  with  a 
i!-iti_-  pulse,  dry,  brown  glazed  toogae,  shrunken,  pinched,  earthy 
look,  a  low  delirium,  refusal  of  food,  without  marked  vomiting  except 
after  food,  constipation,  but  no  pronounced  abdominal  distension, 
indeed  no  particular  indication  for  further  operative  measures— all 
point  io  the  patient  being  lei  alona. 

Injuries  of  the  kidneys  and  ureters.  —  fitgrfitftof  the  kidney  and 

amplications  have  been  referred  t<>  <>n  p.  52  6,     All  incited  or  lace* 

rated  wound  of  the  bio  may  be  accompanied  by pixdapu of  the  kidney. 

Wounds  of  the  kidney, — Wounds  of  the  kidney  may  bo 
inflicted  by  stabs  in  the  loin  or  gunshot  injuries.  When  inflicted 
from  the  front  the  peritonea]  cavity  is  involve*!.     Such  wotuidi 
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attended  by  pain  in  the  loin  darting  to  the  thigh  and  testicle, 
nausea  and  vomiting,  haemorrhage  often  severe  from  the  wound, 
into  the  tissues  or  into  the  peritoneal  cavity,  escape  of  urine  through 
the  wound  or  extravasation  of  urine  behind  the  peritoneum  or  into 
the  peritoneal  cavity  if  the  peritoneum  is  torn.  Micturition  is  fre- 
quent, and  blood  will  also  appear  in  the  urine.  The  dangers  are 
haemorrhage,  extravasation  of  urine,,  peritonitis,  and  perinephritic 
abscess.  The  prognosis  is  very  unfavourable  if  there  is  much 
extravasation  of  blood  and  urine,  if  there  is  a  foreign  body  in  the 
wound,  or  if  the  peritoneum  is  torn.  Treatment — The  wound 
should  be  thoroughly  cleansed 
and  enlarged  if  necessary  after 
the  skin  around  has  first  been 
rendered  aseptic  ;  any  foreign 
body  should  be  removed,  and  the 
peritoneum  if  torn  closed  by 
sutures,  unless  there  are  reasons 
for  thinking  the  wound  was  in- 
flicted with  a  septic  instrument, 
when  a  gauze  drain  should  be 
inserted.  If  haemorrhage  cannot 
l>e  controlled  by  ligature  or  plug- 
ging, the  kidney  may  have  to  be 
removed. 

Wounds  of  the  ureter. — 
Rupture  of  the  ureter  may  occur 
from  an  abdominal  crush  (see 
Rupture  of  Viscera),  or  may  be 
accidentally  inflicted  during  such 
operations  as  abdominal  hysterec- 
tomy for  myoma,  and  the  removal 
of  a  cancerous  uterus,  or  of 
tumours  deep  in  the  broad  ligament.  It  is  also  sometimes  divided 
in  vaginal  hysterectomy,  and  has  been  injured  in  high  excision  of  the 
rectum.  The  urine  may  infiltrate  the  subperitoneal  tissues,  leading  to 
the  formation  of  an  abscess,  escape  by  the  operation  wound  and  cause 
a  urinary  fistula,  or  enter  the  peritoneal  cavity  and  set  up  acute 
peritonitis  within  a  day  or  two.  Treatment. — The  wound,  if  small, 
may  be  closed  by  Lcmbert's  sutures  ;  if  large  and  ragged,  or  the  tube 
is  completely  divided,  continuity  may  be  restored,  after  removing 
the  lacerated  portion,  by  JJovee's  oblique  method  (Fig.  231),  or 
by  Van  Hook's  method  of  lateral  implantation  (Fig.  232),  or  by 
re-implantation  of  the  proximal  cut  end  into  the  bladder.  This 
failing  the  kidney  may  have  to  be  removed,  or  the  ureter  ligatured 
in  order  to  produce  functional  atrophy  of  the  kidney,  or  if  the 
op[K>sitc  kidney  be  abnormal,  a  urinary  fistula  must  be  established 
in  the  loin  or  the  ureter  inserted  into  the  intestine. 


Fin.  231. — Bovee's  oblique  method  of 
uniting  tbo  ureter.  (Annals  of  Surgery, 
Part  40,  and  Morris'  Renal  Surgery.) 
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INJURIES    OF    THE    1'ELYIU    AND    PELVIC    V  IrtCEliA. 

Fractures  of  the  pelvis. — C<tuse. — Nearly  always  severe  mid 
direct  violence,  as  the  passage  of  the  wheel  of  a  heavy  van. 
crush  between  the  buffers  of  railway  carnages.  The  acetabulum, 
however,  especially  in  old  people,  may  he  fractured  from  a  fall  on 
the  great  trochanter,  or  its  rim  may  he  chipped  off  in  conjunction 
with  dislocation  of  the  hip. 

State  of  the  part*, — The  injury  may  he  localised  to  the  aceta- 
bulum, or  to  the  ramus  of  the   pubes  or  ischium  ;    or  merely  the 


-J'2, — Yan  Hook's  lateral  h»phiTii*iiiu(i  method  of  uniting  the  ureter.     (Journal 
of  American  Medical  Am&  Lotion,  and  Morris1  Renal  3urg«rj.) 


untcrior  superior  iliac  spine  or  the  crest  of  the  ilium  may  l>c  splim 

off      U  hen  the  result  of  a  crush,  the  injury  is  generally  more 

• ",  the  line  of  fracture  often  extending  through  the  ramus  of 

the  pubes  or  ischium,  and  thence  backwards  through  the  ilium  near 

:icro-iliae  synchondrosis,  thus  detaching,  as  it  were,  one  side  of 

tin   | ii  1  vis  from  t}K   otfaex      <b*  the  fracture,  as  shown  in  Fig.  238, 

may  extend  in  various  directions,  more  *>r  less  smashing  both  the 

false  and    true   pelvis.      At   times   the  injury  may  be   limited   to  a 

separatum  of  the  pttbic  sympbyaje  Of  of  the  sacro  iliac  symphysis,  or 

im  D  of  both*  when   it  is  spoken  of  as  dislocation  of  the  inn 11 

buue.     The   fracture  owes  its    Importance  to   the   liability  of   the 
pelvic  viscera  to  be  injured.     Thus  the  bladder  is  not  infrequently 
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ruptured;  or  the  urethra  turn  across  by  a  fragment  of  the  pubic 
arch  ;  or  the  reel  urn  or  intestines  lacerated  when  the  sacrum  or  the 
venter  of  the  ilium  is  implicated. 

Sigm,— The  history  of  the  accident,  and  perhaps  the  murk  of  a 
wheel  across  the  lower  part  of  the  body,  will  commonl j direct  atten- 
tion to  the  possibility  of  a  fracture.  On  grasping  the  crests  of  the 
ilia  firmly,  preternatural  mobility  or  crepitus  may  be  discovered  and 
pain  produced,  whilst  the  patient  is  usually  nimble  to  walk  or  to 
turn  himself  in  bed  without  great  suffering*  A  displaced  fragment 
may  sometimes  he  felt  through  the  vagina  or  rectum  or  wound  in 
the  perineum.  There  is  usually  considerable  shock,  and  when 
of  the  viscera  have  been  ruptured,  eommuuly  severe  collapse.  (See 
Rujduvi'  <tt  '  Bladder^  Urdhnij  *-tc.) 

Treat ttttnt. — As  the  botie  readily  mutes,  little  beyond  keeping  the 
porta  at  rest  and  in  apposition   is   required*      Tins  may  be  done  hy 


Fi<}>  233* — Kracture  of  the  |*lviaP     (Bryant*  Surgery.) 

applying  a  lltmuel  bandage  firmly  found  the  pelvis  and  Mm  lining 
the  patient  to  bed  for  three  fco  five  ueckf,  according  to  the  severity 
of  the  fracture.  Where  there  bus  been  much  crushing  o  gutta- 
percha or  pomp  his  tie  felt  shield  bhould  bo  moulded  to  the  pelvis 
and  hip  of  the  affected  side  to  prevent  any  movement  of  the  frug- 
ments  by  the  use  of  the  joint,  In  any  case  a  catheter  should  be 
posted  in  order  to  make  sure  that  the  urinary  apparatus  is  not 
injure.!. 

Frarturr  ryf  the  acrtahulunu — The  rim  of  the  acetabulum,  generally 
the  posterior  and  upper  part,  may  be  broken  off  in  some  forms  of 
dislocation  of  the  femur  on  to  the  dorsum  ilii.  Besides  the  ordinary 
symptom*  of  the  dislocation,  crepitus  will  generally  be  detected  on 
manipulation,  and  the  head  of  the  femur  will  slip  in  and  out  of  the 
'huluim  Or  the  fracture  may  extend  through  the  floor  of  the 
acetabulum,  I  in  head  of  the  boiw  I"  oil'  even  driven  into  the  {■■ 
CrepittU!  may  then  be  detected  j  or  the  head  of  the  bone  maybe 
immovably  fixed  and  the  limb  shortened,  Pain  is  present  on  move- 
incut  or  on  attempting  to  staitd  on  the  limb,  also  sometimes  on 
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pressing  on  the  pubos.     Treatment* — Extension  may  bo  made  by  a 
long  splint,  or  with  a  stirrup,  weight  and  pulley. 

Fntctitrc  of  tkt  mcrutn  may  OOOOl  as  the  result  of  severe  direct 
violence,  and  as  it  is  general  ly  coin  mi  uu  ted  and  involves  the  lower 
Ml ml  nerves,  is  liable  to  be  accompanied  by  paralysis  of  the  bladder 
and  rectum.  If  a  portion  of  the  bone  is  found  pressing  on  the  rectum 
it  should  be  replaced  if  possible. 

Fracture  of  the  coccyx  is  occasionally  met  with  from  falls  or  blows 
on  the  nates.  It  is  attended  by  pain  on  sitting,  walking  OOttghipg, 
and  defecation,  owing  to  the  attachment  of  the  coceygei  muscles 
which  form  part  of  the  floor  of  the  pelvis.  Increased  mobility, 
deformity,  and  crepitus  may  be  felt  with  the  thumb  over  the  bone 
and  forefinger  in  rectum.  A  fall  or  blow  on  the  bone  with  or  without 
fracture  may  give  rise  to  intense  and  long- con  tinned  neuralgia 
(caFei/fff/dpnia)%  necessitating  the  excision  of  the  coccyx. 

Rupture  of  the  bladder  nearly  always  occurs  when  the  viscus  is 
full.  It  may  then  be  due  to  a  blow  or  kick  upon  the  abdomen,  and  is  a 
frequent  complication  of  fracture  of  the  pelvis.  Rupture  is  seldom 
duo  to  over-distension  consequent  upon  urethral  stricture,  as  J  he 
walls  of  the  bladder  are  then  generally  thickened  and  thereby  ren- 
dered capable  of  resisting  the  pressure  of  the  contained  urine,  I  n<  ler 
these  circumstances  it  is  commonly  the  dilated  urethra  behind  the 
stricture  that  gives  way. 

State  of  the  part*.— The  rupture,  which  is  usually  vertical,  may 
extend  th rough  the  posterior  part  of  the  bladder,  the  urine  escaping 
into  the  peritoneal  cavity  j  or  through  the  anterior  part,  the  urine 
then  befog  extravasated  into  the  loose  cellular  tissue,  of  the  pelvis. 
In  the  former  case,  which  is  the  more  common,  acute  peritonitis  is 
generally  set  up  sooner  or  later,  according  to  the  condition  *»f  the  urine, 
and  is,  as  a  rule,  fatal  in  a  few  days.  In  the  latter,  diffuse  cellulitis 
commonly  occurs,  the  patient  sueeumhin^  either  t<j  septic  intoxica- 
tion from  the  absorption  of  the  products  of  urinary  decomposition 
or  to  the  extension  of  the  in  linn  mini  ton  to  the  peritoneum, 

SittHA,  —Intense  collapse  following  a  Mow  over  the  abdomen  or  a 

e&t  injury  <>f  the  pelvis,  eomlmied  with  the  fact  that  on  pass un/     » 
a  catheter  (as  should  always  be  done  in  such  a  case)  no  urine  but   . 
only  a  little  blood  escapes,  whilst  the  patient  states  that  the  bladder  ^y 
was  full  at  the  time  of  the  accident,  or  at  least  that  he  had  passed 
no  water  for  several  boon  previously,  should    lead   us   to  infer   that 
the  bladder  is  ruptured.      The  catheter,  moreovrr  timet   bi 

felt  to  be  grasped  by  the  empty  Madder,  ami  to  slip  through  the 
rent  in  its  walls;  tin*  point  may  then  be  detected  more  pluinh 
natural  through  the  front  of  the  abdomen,  and  blood- stained  urine 
may  flow.  The  flow,  towtfif,  is  not  continuous,  but  varies  with 
respiration.  If  the  urine  has  had  time  to  collect  in  the  peritoneum, 
a  sensation  of  Muid  in  the  sbdmnen  may  he  detected  on  palpation. 
Later,  symptoms  of  peritonitis  or  of  pelvic  cellulitis  will  probably 
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super vcne.  Diagnosis, — Tin-  signs,  bowore  ry  are  not  al  ways  obvious. 
Thus,  there  may  be  neither  collapse  nor  pain  ;  or,  again,  on  passing 
a  catheter,  several  ounces  of  clear  urine  may  escape  owing  to  urine 
having  collected  in  the  bladder  in  consequence  of  the  rent  being 
small,  or  valvular  or  blocked  by  a  portion  of  intestine.  If  in  doubt, 
hi i  ot  twelve  ounces  of  some  antiseptic  fluid  may  be  injected  into 
tin:  bladder,  when,  if  no  rupture  exists,  the  bladder  will  rise  out  of 
the  pelvis  as  during  ordinary  distension,  and  the  same  quantity 
should  flow  out  again  through  the  catheter.  Or  the  bladder  may 
be  inflated  with  air  or  hydrogen :  if  there  is  an  uitra-peritoneal 
rupture  the  abdomen  beoomeq  distended  rod  the  liver-dulness  lost  ; 
il  tit**-  bladder  is  sound  a  localised  tympanitic  tumour  risen  fruru  the 
pel  via.  In  a  case  of  ruptured  bladder  under  Walsham's  care  the 
eigne  were  obscure  and  the  fetid  test  was  not  conclusive.  Inject  ion 
through  a  catheter  of  a  few  cubic  inches  of  air  by  the  aid  ■>!  the 
rubber  bull  of  an  ether-spray  apparatus  sets  the  diagnosis  rnmplctch 
at    rest.       The    eondu- 
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Fioa*  234  rtn*l  2S5. — Method  of  applying  Lersib*;p  t  - 
suture  in  rupturad  bladder.  (After  Sir  \K. 
lUeGonatc) 


sions  drawn  from  the  ex- 

perieuce  of  this  oeea,  the 

hirst  in   which    the    test 

has  been  applied,  are— 

1,  it  few  cubic  ineli 

ill  ifl  sufficient ;    2,  only 

very    moderate   pressure 

need  be  used  j  and  .%  the 

introduction  of  air  gifM 

rise  to  profound   shook, 

which  passes  oft"  as  booh 

as  the  abdomen  is  opened 

and  the  air  let  out.     The  air-test  will  probably  enable  the  diagnosis 

to  be  drawn  between  an  intra-  and  extra- peritoneal  rupture,  since 

in  the  latter  emphysema  of  the  connective  tissue  instead  of  distention 

of  the  peritoneum  would  probably  be  produced. 

Treatment. — When  the  rupture  is  intraperitoneal  the  abdomen 
should  be  immediately  opened  and  the  rent  in  the  bladder  sewn  up. 
Many  cases  have  now  been  treated  successfully  in  this  way  :  amount 
the  Ur>\  of  fcheee  DM^  be  mentioned,  two  by  Sir  William  Mad  "ormac, 
one  by  Mr.  Holmes,  and  two  by  one  of  us  (Walsham),  In  Hewing 
up  the  bladder  the  peritoneal  surfaces  should  be  brought  into  contact 
by  Lembert's  sutures  (Figft-  134,  23C),  which  should  not  ptn 
through  the  mucous  membrane.  And  one  suture  at  least  should  be 
placed  beyond  the  angles  of  the  wound  so  as  to  prevent  leakage  at 
these  spot*  (Fig*  234).  After  the  rent  has  been  closed  a  coloured 
antiseptic  fluid  should  Ue  injected  into  the  bladder  to  make  sure 
that  the  viscub  is  water-tight.  The  peritoneum  should  be  then 
flushed  out  with  boric-acid  lotion  and  the  external  wound  closed* 
A  catheter  should  not  be  tied  in  the  bladder  for  fear  of  its  inducing 
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septic  changes  in  the  urine,  but  the  patient  should  be  made  to 
regularly  empty  lib  bladder  every  four  hours  to  guard  against  over- 
distension and  the  giving  way  of  the  .sutures.  When  the  m&> 
of  the  rent  are  lacerated,  they  should  be  pared  to  admit  ol 
tattoo,  or  a  Long  drain  tube  should  be  inserted  in  the  bladder,  and 
the  peritoneal  cavity  around,  after  being  cleansed,  packed  with 
iodoform  gauze.  When  it  is  nut  clear  whether  the  rupture  is  intra- 
or  extra- peritoneal,  the  fundus  of  the  bladder  should  be  exposed 
opening  the  reflection  of  the  peritoneum.  Extra-peritoneal 
rupture  should  bo  treated  by  a  free  incision  in  the  perineum,  also 
ibuve  tin-  pubes  if  needed,  and  freely  drained.  Nothing,  as  a  rule, 
should  be  givea  by  the  mouth  for  the  first  twelve  or  twenty-four 
boum  Win  re,  however,  there  is  extreme  collapse,  stimulants  may 
he  cautiously  administered  by  the  mouth  or  rectum.  As  in  other 
peritoneal  eases,  morphine  should  be  used  if  there  is  pain. 

Wounds  of  the  bladder. — The  bladder  may  be  wounded  in  any 
[tenet rating  wound  of  the  abdomen,  as  by  a  stab  with  a  knife  or 
iiVMnct  or  gunshot,  or  through  the  sciatic  notch,  or  per  rectum  or 
vaginain,  Of  i luring  an  operation  for  hernia,  in  which  the  bladder  b 
prolapsed  in  the  sac  or  is  drawn  therein  whilst  twisting  the  neck  of 
the  sac.  The  symptoms  are  similar  to  those  of  rupture,  but  the 
diagnosis  is  niade,  seeing  that  there  is  already  a  wound  of  the 
abdominal  parietes,  by  exploring  with  the  tiuger.  The  treatment 
consists  LO  oloting  the  wound  as  in  rupture,  viz.,  by  an  intraperitoneal 
operation* 

Rupture  of  the  urethra  is  a  serious  injury,  as  it  exposes  the 
patient  not  only  to  the  immediate  danger  of  extravasation  of  urine, 
but  also  to  the  lifelong  trouble  of  a  traumatic  stricture,  It  is 
generally  caused  by  a  kick  on  the  perineum,  a  fall  astride  a  joist  or 
rail,  or  the  displacement  of  a  fragment  of  the  pubic  arch  in  fra< 
of  the  pelvis.  The  urethra  may  also  give  way  behind  an  old  strict  on 
while  the  patient  is  straining  to  empty  his  bladder 

St&U  of  tht  ftarte. — The  rupture  usually  occurs  where  the  urethra 
passes  under  the  pubic  arch,  £&,  either  just  in  front  of  or  just 
behind  the  anterior  layer  of  the  triangular  ligament.  In  the  former 
situation  urine  and  blood  will  be  extravasated  into  the  perineum  ;  in 
the  latter,  about  the  neck  of  the  bladder.  As  the  triangular 
meut,  however,  is  generally  torn,  some  urine  will,  as  a  rule,  in  the. 
latter  case  also  pass  forward  into  the  perineum.  The  urethra  may 
be  completely  torn  across,  or  the  rupture  may  only  be  partial,  the 
upper  wall  escaping 

The  *i*tm  are  usually  quite  obvious,  Tggether  with  the  history 
of  an  accident,  there  will  be  some  shock,  pain,  swelling,  and 
ecchvmosis  of  the  perineum,  ami  escape  of  blood,  often  in  consider- 
able quantities,  into  the  scrotum  and  from  the  urethra.  The  patient 
is  unable  to  pass  water,  and  any  attempt  to  do  so  gives  pain  and 
forces  urine  into  the  tissues  of  the  perineum,  M»d  thence  into  the 
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scrotum,  which  becomes  greatly  swollen  and  edematous.  On  trying 
to  pass  a  catheter  some  obstruction  is  generally  met  with,  aud  will 
often  prove  insurmoun table  ;  but  \!  the  catheter  is  finally  passed, 
clear  urine  will  gscftpe.  These  signs  distinguish  it  from  ruptured 
bladder,  in  which  injury  the  catheter  passes  easily,  but  as  a  rule 
(although  the  bladder  is  said  to  have  been  full  at  the  nine  of  the 
injury)  only  a  little  urine  flows.  In  mere  bruising  and  eechymosis 
of  the  perineum  the  catheter  will  pass  easily,  and  there  is,  as  a  rule, 
no  escape  of  blood  from  the  urethra, 

Trtattmut — In  slight  cases  in  which  there  is  probably  a  mere 
bruising  of  the  urethra  and  no  retention  of  urine,  all  th;it  is  neces- 
sary is  rest  in  bed  and  care  fid  watching  for  any  sign  of  extravasation 
into  the  perineum.  If  there  is  retention  a  soft  catheter  should  be 
passed  if  possible;  if  not,  a  gum- clastic  or  a  silver  one,  which  should 
be  tied  in  for  three  or  four  days.  Failing  to  pass  a  catheter  or 
extravasation  of  urine  in  any  quantity  having  already  occurred,  a 
silver  catheter  should  be  passed  down  to  the  obstruction,  and  a  free 
incision  through  the  middle  line  of  the  perineum  made  upon  its  point. 
The  scrotum  should  also  be  incised  if  infiltrated  with  urine.  If  the 
proximal  cud  of  the  torn  urethra  can  nowr  be  found,  the  catheter 
should  he  passed  through  it  into  the  bladder  and  tied  in.  If  not 
readily  discovered,  a  prolonged  search  for  it  need  not  be  made,  as 
with  a  free  incision  through  the  perineum  there  is  no  danger  of 
further  extravasation  of  urine,  and  a  catheter  will  probably  pass 
after  a  few  days.  If,  however,  the  catheter  cannot  then  be  made  to 
enter  the  bladder,  a  supra- pubic  cystotomy  is  required  to  pass  the 
catheter  from  the  bladder.  If  the  urethra  is  found  only  parti, illy 
torn  across,  or  if,  though  coin  pie  tely  divided,  its  ends  can  he  brought 
together,  an  attempts  should  be  made  to  restore  the  canal  by  suture 
ovi-r  :i  catheter,  the  external  wound  in  the  perineum  boittg  filled  with 
gauze.  The  catheter  should  be  kept  is  for  a  week.  Complete 
suture  of  the  perineal  wound  is  attended  with  some  risk  of  extra 
tiou,  and  could  not  be  done  where  extravasation  had  already 
occurred  on  account  of  the  softened  condition  of  the  tissue*. 
Should  a  fragment  of  the  pubic  arch  la?  found  compressing  the 
urethra,  steps  must  he  taken  to  remove  it,  the  bladder  in  the  mean- 
time being  aspirated  above  the  pubea  to  prevent  further  extravasation 
occurring.  When  the  wound  in  the  perineum  has  to  be  left  to  granu- 
late, a  silver  catheter,  as  the  point  of  this  is  more  under  control  than 
that  of  a  soft  one,  should  be  passed  daily  during  the  healing  of  the 
wound,  and  the  patient  <n joined  subsequently  to  paw  one  for 
himself  at  frequent  intervals,  and  warned  that  if  he  neglects  to  do 
so  a  stricture  will  gradually  form,  A  subsequent  excision  of  the 
stricture  may  be  advisable  in  some  cases. 

Injuries  of  the  rectum  occasionally  occur  from  falls  upon  a 
sharp-pointed  body,  or  incautious  attempts  to  pass  a  long  enema-tube 
or  bougie.     Should  the  peritoneal  cavity  be  perforated,  death  is  the 
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almost  invariable  consequence  of  expectant  treatment,  esperially  il 
any  injection  has  been  thrown  into  the  peritoneum  before  the  mistake 
is  discovered.  Treatment. — -U polling  the  abdomen,  Hushing  out  tlu 
peritoneum,  and  sewing  up  the  rent  in  the  gut,  holds  out  the  only 
chance  of  escape, 

Foreign  bodies  in  the  rectum. — Foreign  bixlies  of  the  most 
varied  descriptions  baT€  at  times  been  accidentally  or  intentionally 
introduced  into  the  rectum.  Fish-bones  that  have  been  swallowed 
not  infrequently  become  impacted  just  within  the  anus,  there  giving 
rise  to  much  irritation  or  pain,  and  often  causing  an  ischiorectal 
ass,  The  removal  of  some  of  the  bodies  introduced  apparently 
to  relieve,  when  *  if  large  size,  \h  frequently  attended  with  considerable 
difficulty,  requiring  an  aiuesthetic,  dilatation  of  the  sphincter,  and 
the  use  of  various  forcepw,  or  even  the  passage  of  the  whole  hand,  or 
a  sacral  incision  as  in  Kraske's  Operation,  In  a  cane  under  tin 
of  Mr.  Wilk'tt,  the  foreign  body,  a  Liebigfe  extraet-uf-meat  jart  * 
not  he  removed  till  the  peritoneal  cavity  had  been  opened  and  the 
jar  forced  down  by  the  band. 

Injuries  of  the  pudenda. — Contusions  and  wounds  of  all  kinds 
may  be  met  with,  and  require  no  special  remark  further  than : — 
that  ecchymosis  of  the  loose  cellular  tissue  is  often  extensive  ;  that 
wounds,  though  apt  to  be  attended  with  considerable  haemorrhage  from 
the  great  vascularity  of  tin-  parts,  on  this  account  als<.  heal  very  readily, 
and  that  serious  consequences  from  such  injuries  are  exceedingly  rare. 

Hematoma  of  the  laoia  majora  sometimes  occurs  from  injury, 
ially  daring  pregnancy  or  parturition,  the  parts  being  congested 
il  thoftti  times.  The  tumour  may  attain  a  large  size,  owing  to  the 
v  of  the  tissues.  The  blood  generally  becomes  absorbed,  but  sup- 
puration may  occur  or  the  blood  become  encysted.  The  application  of 
ice  will  generally  control  the  hemorrhage,  A  hematoma  should  on  no 
account  be  opened  unless  suppuration  takes  place,  when  a  free  incision 
should  hi  made,  clots  turned  out,  and  the  cavity  tilled  with  gauze. 

Wounds  of  the  vagina  perhaps  more  frequently  fall  under  the 
care  of  the  obstetrician  than  of  the  surgeon.  The  surgeon,  however, 
be  called  upon  to  arrest  hemorrhage  from  this  canal,  consequent 
upon  W'.rnhon  inflicted  by  falling  upon  some  sharp  object,  or  the 
intm im -tioii  '>f  a  foreign  body.  Washing  out,  the  application  of 
sum  res,  or,  if  necessary,  careful  plugging  with  antiseptic  gauze,  will 
usually  suffice. 

Perforation  of  the  walls  of  the  vagina,  with  injury  of  the 
bladder,  peritoneum,  or  intestines,  is  the  occasional  result  of  wounds 
of  the  vagina,  and  may  pro?*  fatal,  The  vagina  should  be  washed 
out  and  the  wound  sutured  or  plugged  with  strips  of  iod* ►form  gauze. 
The  peritoneal  cavity,  if  involved,  should  be  irrigated  on  any  sign  of 
|»eritonitis* 

Foreign  bodies  in  the  vagina. — Pessaries  that  have  been 
introduced  and  forgotten  by  the  patient  or  possibly  without  her 
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knowledge,  are  the  foreign  bodies  most  frequently  found  in  the 
vagina,  but  various  other  articles  have  at  times  been  met  with. 
Their  long  retention  is  often  productive  of  a  foul -smelling  discharge, 
and  may  lead  to  the  perforation  of  the  walls  of  the  rectum  or  bladder 
and  an  incurable  fistula, 

Foreign  bodies  in  tho  female  urethra  and  bladder. — Hair- 
pins introduced  with  the  bent  cud  forwards,  arc  not  infrequently 
pushed  up  the  urethra  into  the bluddey1!  where,  if  allowed  to  remain, 
they  become  encrusted  with  phosphates,  and  give  rise  to  symptoms 
of  st«UK\  The  urethra  should  be  dilated,  and  the  sharp  ends  of  the 
hair  pin  grasped  by  forceps,  snared  in  a  tube,  or  in  some  such  way 
ved. 

Ruptured  perineum  occasionally  occurs  during  first,  and 
especially  instrumental  labours.  It  is  a  tear  down  the  middle 
line,  as  if  cut  by  a  knife.  There  may  be  a  mere  rent  in  the 
fourchette  ;  or  the  rupture  may  extend  from  the  vagina  through 
the  Sphincter  aui  into  the  rectum,  and  involve  more  or  less  of  the 
recto  vaginal  septum. 

Symptom** — A  rupture,  when  slight,  gives  rise  to  no  special 
trouble  j  but  when  more  extensive,  there  may  be  some  prolapse  of 
the  posterior  wall  of  the  vagina  with  the  contiguous  wall  <>f  the 
rectum  (rtrtoetle),  or  of  the  anterior  wall  of  the  vagina  and  the  part 
of  the  Madder  in  contact  with  it  (c^vfoeifa),  and,  perhaps,  some  pro- 
of the  uterus.  There  may  also  be  frequent  micturition,  and 
wlirii  the  sphincter  ani  is  involved,  occasional  incontinence  of  faeces, 
If  the  perineum  is  not  sewn  up  immediately  after  the  rupture  the 
anterior  end,  Lt.t  the  vaginal  mucous  membrane,  unites  with  the 
posterior  end,  *>.,  the  rectal  mucous  membrane,  so  that  the  union  of 
the  sides  la  prevented  and  they  remain  wide  apart.  On  viewing  an 
old  ruptured  perineum,  therefore,  a  transverse  ridge  marks  the  lower 
end  of  the  recto-vaginal  septum  where  the  vaginal  and  rectal  mucous 
membranes  have  come  into  contact. 

Treatment. — An  attempt  to  unite  the  parts  should  always  be 
made  immediately  after  the  rupture  by  sewing  up  first  the  mucous 
membrane  of  the  vagina,  then  that  of  the  rectum,  and  lastly  the 
skin  of  the  perineum  by  Miturcs  inserted  deeply.  Should  this  fail, 
a  plastic  operation  slum  Id  not  be  undertaken  until  the  vaginal 
discharge  has  ceased,  the  child  been  weaned,  and  the  general  health 
red  The  patient  in  the  meantime  should  not  be  allowed  to 
walk  about  for  fear  of  a  prolapse  of  the  parts.  The  bowels  having 
been  cleared  Uy  an  aperient,  and  the  rectum  on  the  morning  of  the 
operation  by  m  enema,  the  patient  should  be  placed  in  the  lithotomy 
position,  fb  ottltr  operation. — The  skin  is  dissected  up  from  the 
■ideeol  the  Ga&ure,  and  the  mucous  membrane  fmm  the  recto-vaginal 
septum,  10  as  tO  leave  1  Shape  shown  in 

Y\^.  8J6.     The  -kin  and  mucous  membrane,  however,  should  not  he 

i-m   ;.u;iv  ,«s  shown  in  the  figure,  but  reflected  towards  the  vagina, 
W,  0   0 
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Care  should  lie  taken  that  the  tissues  are  clean  cut,  uuti  that  the  raw 
surface  of  the  recto-vaginal  septum  is  at  lea^t  an  inch  brand,  00  that 
li&te  hhI  firm  union  where  the  parts  are  brought  together  miy 
be  obtained.  Three  or  more  deep  sutures,  consisting  of  strong  silk- 
worm-gut,  should  be  introduced  by  means  of  a  perineal  needle.  The 
hr*t  should  be  passed  about  an  inch  from  the  margin  of  the  rupture 
deeply  through  the  recto-vaginal  septum]  and,  if  the  sphincter  is  rup- 
tured, through  its  stump,  and  out  at  the  corresponding  spot  <>n  the 
opposite  hide.  The  next  two  sutures  should  be  passed  in  the  same 
way,  < oily  not  through  the  septum.  Fig.  l*3u  shows  the  appear- 
ance presented  by  the  sutures  when  in  situ  and  ready  for  tying, 
The  interior  suture  should   be  first  secured,      Stiperticiul   euti 

after  the  fissure  has  been  dm  wo 
together  by  the  deep,  should  be 
used  to  keep  the  edges  of  the 
.skin  in  contact.  If  there  appears 
u*  be  uny  tension,  "  incision*  "I 
relief  may  U-  made  through  the 
skin  on  either  side.  Tkc  >■ 
method  consists  in  making  in- 
oiitons  like  the  letter  11,  the 
transverse  splitting  the  recto 
vaginal  septum  and  the  long}* 
tmJm&J  extending  along  the 
"%v^.  "\  of  the  vulva  and  anus,  If  the 
fj&?  ^9KB?  jfi.  ^\  *  vaginal  mucous  niernbram  ii  D01 
Wf  \^^  \  drawn  well  forwards  Mid  that  of 
the  rectum  backwards,  the  wound 
is  restored  to  the  state  it  was  in 
immediately  after  the  rupture. 
Sutures  may  now  be  inserted  as 
in  a  recent  case,  except  that  the 
perineal  sutures,  and  especially 
the  hindermost  one  (the  1+ purse- 
string  suture  )T  must  be  inserted  more  deeply  in  order  t4>  pull  down 
the  recto- vaginal  septum  and  so  restore  again  the  perineal  body, 
This  met  hoi  1  has  the  advantage  that  no  tissue  is  pared  away, 
AJlei  *?,  —  It   is   belter   not   to   apply  any   fixed   dressing; 

the  nurse  should  as  often  as  from!  mucus  escapes,  wipe  it  away, 
dual  will,  iodoform!  and  keep  a  gau/e  pad  under  the  perineum 
The  patient  should  lie  perfectly  quiet  on  her  back  with  the  legs 
tied  together,  and  the  knees  over  a  pillow,  and  should  keep  her 
lied  for  at  least  three  weeks.  The  urine  should  be  passed  on  the 
hands  and  knees  or  be  drawn  nil   I  theter.     Some  surgeons 

keep  the  bowels  confined  for  three  days  to  ensure  rest  to  the  wound, 
but  as  the  fatal  relief  may  then  endanger  the  adhesions,  it  is  perhaps 
better  U>  ensure  i  *ofl  daily  motion  by  gentle  l&xatxves.     The  deep 
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sutures  may  be  removed  at  the  end  of  a  week  or  ten  days,  or  left 
hi  until  loose,  tlie  parts  in  the  meanwhile  being  kept  clean  by  gentle 
syringitis  with  an  antiseptic  lotion.  Where  the  posterior  or  anterior 
wall  i  iikH  i&mnoh  prolapsed*  a  wedge-shaped  piece  of  mucous 

membrane  may  be  removed,  and  the  edges  of  the  incision  brought 
together  by  suture. 

Injuries  of  the  scrotum  and  testicle.— Incised  wounds  of  the 
scrotum  and  penis  are  rare.  They  bleed  freely  but  readily  heal  in 
■  juence  of  their  abundant  blood  supply.  Contused  wounds  of 
the  scrotum  are  often  attended  with  much  extravasation  of  blood, 
giving  the  jmrts  a  black  and  swollen  appearance,  and  are  apt  to  be 
followed  by  sloughing.  Should  such  threaten  free  incisions  must  be 
made.  Extravasation  of  blood  into  the  tunica  vaginalis  (kitnuitocde)^ 
and  inn1  animation  of  the  testicle  {orvhitu)>  both  of  which  may  follow 
a  blow  or  other  injury  of  the  parts,  are  described  under  Diseases  of  the 
Testicle. 

Rupture  or  fracture  and  dislocation  of  the  penis  into  the 
Hcrni  ma  ;tre  <>f  very  rare  occurrence  as  a  consequence  of  a  squeeze  or 
crush, 

Ligature  of  the  penis. — A  piece  of  string  is  sometimes  tied 
round  the  peuis  by  children  either  in  play,  or  to  prevent  themselves 
wetting  the  bed.  Great  swelling  in  front  of  the  constriction  ensues, 
and  if  the  cause  is  uot  recognised  and  removed,  the  string  will  soon 
cut  deeply  into  the  peuiB,  and  may  even  divide  the  urethra. 

Rupture  of  the  freenum, — Quite  severe  hemorrhage  may  follow 
when  the  artery  is  only  partly  torn  across :  when  completely  divided 
the  haniorrha^e  will  cease,  or  the  proximal  end  may  be  tlttL 

Foreign  bodies  in  the  male  urethra  and  bladder, — Pieces  of 
slate  pencil,  beads,  wax  bougie,  and  the  like,  are  sometimes  passe* I  by 
bog  i  or  by  the  insane  into  their  urethra,  and  not  infrequently  a  | 
of  damaged  gumelastie  or  black  catheter  is  broken  off  during 
eatheterisatiou.  An  attempt  should  be  made  to  remove  the  Foreign 
body  by  manipulation  with  the  fingers,  or  by  the  introduction  of 
various  urethral  forceps,  or  by  asking  the  patient  to  iirst  close  the 
bua  with  the  finger  and  thumb,  to  make  a  forcible  attempt  to 
water,  and  then  suddenly  to  let  go.  If  the  forceps  are  used 
the  urethra  should  be  grasped,  if  practicable,  behind  the  foreign 
body,  lest  it  be  pushed  hack  into  the  bladder.  These  means  failing, 
ii  may  be  pushed  back  into  the  bladder,  broken  up  by  a  Hthnti-iic, 
and  washed  out  by  the  evacuator,  or,  if  soft,  grouped  with  the 
litho trite  and  extracted  whole.  A  piece  of  soft  catheter  may  readily 
be  removed  in  this  way.  If  the  foreign  body  cannot  be  pushed  into 
the  bladder,  it  must  be  cut  down  upon  and  extracted  through  an 
incision  in  the  middle  line  of  the  urethra.  A  pin  introduced  head 
first  should  have  the  point  thrust  out  through  the  skin  up  to  the 
head.  The  head  can  thus  be  reversed,  and  may  so  be  pushed  out 
through  the  meatus.     An  ear  of  corn  or  piece  of  grass  introduced 
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with  the  awns  pointing  towards  the  meatus  is  very  difficult  to  extract, 
and  generally  requires  an  incision  into  the  urethra  through  the 
perineum.  If  a  foreign  body  is  allowed  to  remain  in  the  urethra  it 
becomes  encrusted  with  phosphates,  and  gives  rise  to  symptoms  of 
impacted  calculus  (which  sec).      Kuivj^u  holies  in   the  bladder  m  KftJ 

beeome  eoomsted  with  phosphates  and  cause  symptoms  of  stone  (see 
Stout:  in  tht  f'rrthra  and  Bladder), 


INJURIES  OF  THE   TITER  EXTREMITY. 

Bruises,  contusions,  burns,  scalds,  and  frostbites  of  the 
upper  extremity  (sec  Gmerai  J\ithologf  of  Injur  Its). 

Sprains  of  the  joints  of  the  upper  ex tremity,  espcci.-dly  of  the 
wrist,  arc  very  common.  Best,  the application  <>f  cold,  :uid  hi  the 
cage  of  the  thumb,  wrist,  or  elbow,  a  wet  bandage  followed  bj 
mnffflgfl  and  friction  with  a  stimulating  liniment,  is  the  usual  I 
Hniil.  A  sprain,  however  slight,  should  never  he  neglected,  as 
inflammation  in  or  around  the  joint,  may  ensue,  leading  to  SbttWW 
ankylosis,  adhesion  of  the  tendons  to  their  sheaths,  ganglion,  etc. 
See  Sprain^  p.  260. 

Sprains  of  the-  muscles,  e&itaittg  tenderness  wlight  swelling 
and  pain  on  movement,  :itv  not  infrequently  met  with  at  the  wrist 
after  hard  rowing,  in  the  supinators  after  tennis  or  other  excessive 
exercise. 

Rupture  of  muscles  and  tendons,  especially  tin-  pectoralis 
.major,  the  rectus  femoris,  the  thumb  and  finger  tendons,  and  the 
tendon  of  the  biceps,  are  not  uncommon  accidents.  The  latter 
may  occur  during  any  Midden  and  forcible  action,  and  may  be  known 
by  midden  pain,  lose  of  power,  and  a  gap  in  the  course  of  the  bog 
tendon,  whilst  the  inner  head,  on  putting  the  muscle  into  action, 
forms  a  prominent  lump.  The  long  tendon  of  the  biceps,  the  finger 
be&dotts,  and  the  rectos  tend  on  should  be  immediately  united  with 
kangaroo-tail  tendon  sutures. 

Wounds  of  the  palm  are  frequently  attended  with  severe  and 
troublesome  hemorrhage  Cram  either  the  superficial  or  deep  an-h. 
When  the  wound  is  clean  cut  the  bleeding  fessel  tnay  be  tied  in  the 
QgneJ  way;  but  when  it  is  of  a  punctured  character  in  Emu 
bundage  should  be  applied,  and  the  wound  baying  been  carefully 
rged  the  vessel  should  be  sought  and  both  ends  tied*  If  tin 
n  is  neatly  performed  with  strict  antiseptic  precautious  much 
taM  harm,  if  any,  will  he  done  than  was  often  caused  by  the  now 

antiquated  graduated  oojnpn 

steam*!   |  sm  i   palmar    ground   *hich  baa  bean 

allowed  to  I  scorns  leptiOf  should  be  treated  by  ligature  of  the  brachial 
after] 

TVcmaattC  tttmai/suis  may  arise  mi  the  radial  or  ulnar  art 
their  branches  in  the  piitui.     Kxrisinn  is  the  proper  measure. 


INMUKIES   OF   THE   UPPER    EXTREMITY. 


S  ft/r  wounds  of  the  palm,  when  not  immediately  treated  u&ti 
>i  piinllv,  are  followed  1  iy  the  same  trouhlcs  and  dangers  described 
under  Whitlow^  y.  -lil 

Annate  qf  t/f  luutL — After  rendering  the  whole  hand  aseptic-, 
as  much  as  possible  must  be  saved.  After  removing  ffigmentg  of 
bone  much  ean  be  dine  by  trimming  and  adjusting  flaps,  suturing 
tad  tendons,  or  fixing  them  to  other  tendons  or  ends  of  bone 
■g  that  they  do  not  retract.  Digits  after  being  quite  cut  off 
have  been  fixed  in  position  and  have  united.     The  utility  of  even 


€p.t.jt 


ecd     em.d 


Fl*J.  237.  —Section  of  the  forearm  abort  the  wriat  to  show  the  relation  of  the  various 
stimmres,  (After  Hraune,  Effmarch  and  Kiwdteig.)  /-.  Radio*;  u*  ulna; 
Llfc  ]iir.:i-oanraiui  iu«tiit>r.in&  Muscles ;  wX  supinator  fongiu  ;  t.o.m.p.  cxtaiisor 
ussiB  mutacirpi  ^oJlieis ;  r.t\r.L  extensor  Carpi  tftdiftjif  longior  ■  fCri\b.  extensor 
B*rp4  radialil  brefioi  ;  fcp.i,j»*  extensor  primi  int  arao  Mi  polKrii  ;  r.aj.p*  extensor 
ftecQinJi  ifttoraddS   polliro;    c.i  ir  cum muaiH  digUonim  ;    f»t,  esttoiwor 

indid  extensor  minimi  digiti  ;  e.e.H*  extensor  ciipt  nlnarU  ;  /j.7.   pro- 

nator ipiulnUu-  :  f.r.  n.   flexor  carpi  ulnari*  |  /**tjJ>    Be£or  pnauudm  digitornm  \ 
J.x.d.     Ilexur    tiublimu    digital  um  ;    pj.     palm-ins    fooglH  ;    /'/a     flexor    foafM 
f".\r.   flexor  carpi   radiali*.     Voxels:    >.",  radial  artery;    H.0*    ulo.n- 
arte  1  int-rior  interosseous  artery;  p.Lrt.  posterior  iuterosseoiii  artery; 

•JUL  superficial  rail  ml  vein;  m*v*  median  vein;  i.u.ik  superficial  ulnar  vein. 
Nerves  :  m.n.  median  nerve  ;  u,n.  ulnar  nerve  ;  r.n.  radial  nerve  ;  ci.t.n.  anterior 
iiiterosseoug  nerve  ;  p.i.ti.   posterior  interosseous  nerve, 

part  of  the  hand  is  much  greater  if  the  thumb  remains,  or  even  a 
portion  of  it,  however  stiff,  Finger*  which  are  stiff  and  curved  may 
liiivc  to  he  removed  later  if  they  impair  the  usefulness  of  the  hand ; 
or  it  may  be  more  useful  for  the  patient  to  retain  the  damaged  digits. 

A  convenient  dressing  for  the  end  o!  a  finger  is  a  square  of  gauze, 
with  a  lHiteh  cut  towards  the  centre  irom  the  middle  of  each  side. 

Cut  wrist. ■ — Injuries  on  the  palmar  surface  of  the  wrist  are 
important  on  account  of  the  danger  to  the  median  and  ulnar  nerves 
ami  to  the  tendons.  As  t  consequence  the  hand  may  be  paralysed 
by  loss  of  nerve  influence,  or  rendered  useless  by  adhesions  of  the 
tendons  about  the  wrist. 


Skiagram  of  a  pieve  of  Mtdk  in  the  foot,  tn  4j««w  rm -ill-  I  .>i    l>»r:i  lining  the  toreigu  Ihh.Iv. 
Thc  aliiiiled  circle  in  the  right  lower  quadrant  lm  the  jihotograoh  of  I  coin  that  is  p) 
on  the  ]il:ita  in  onler  to  keep  the  quadrants  in  register  during  the  localising  process. 
(Taktn  by  Dr.  Hugh  WaUham.) 

[To fmt p.  568, 
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to  put  the  clavicular  poftioa  of  the  peetoralis  major  on  the  stretch, 
mid  carry  the  strapping  across  the  back  and  round  the  front  of 
the  thorax  and  sew  the  end  to  the  part  which  crosses  the  back 
(Fig.  253).  Fix  one  end  of  the  second  strip  of  plaster  to  the  Bound 
shoulder ;  carry  it  obliquely  across  the  back  beneath  the  elbow 
(which  should  be  pushed  forwards)  of  the  injured  aide,  a  slit  being* 
made  to  receive  the  olecranon;  bring  it  upwards  in  front  of  the 
chest,  and  fasten  it  to  its  other  end  over  the  sound  shoulder  (Figs.  2fi  I 
aii>  1  255).  A  third  strip  may  be  carried  round  the  arm,  forearm 
and  thorax  to  keep  (be  others  in  place.  The  first  striu  lob 
fulcrum;  whilst  the  second,  by  drawing  the  dhow  forwards  forces 
the  upper  end  of  the  humerus,  with  the  duvic'e,  backwards,  ami  al 
the  same  time  keeps  the  shoulder  raised.  L  Effi*x  wwA**/  colli 
briefly  in  the  use  of  on  axillary  crutch  supported  by  two  straps,  the 
one  round  tin*  chest  t  the  other  passed  over  the  sound  shoulder. 
The  chest  strap  also  encircles  the  arm  and  holds  it  firmly  to  the 
side,  The  forearm  is  further  supported  by  a  sling,  el  I'he  axillary 
pad  and  bandage, — Many  surgeons  simply  place  i  wedge-thaped  pad 
with  the  base  upwards  in  the  axilla,  and  then  bandage  the  arm  l«» 
the  side  with  the  elbow  well  raised.  If  the  pad  is  used,  care  should  be 
taken  in  bandaging  test  the  axillary  vessels  or  nerves  are  compressed, 
and  eedema,  pain,  or  even  gangrene  of  the  arm  be  the  consequent*'. 

II.  Fractwrt  of  the  acromial  em?  of  the  rta-mrle  may  occur  cither 
at  or  external  to  the  insertion  of  the  eoraco-cJavicular  ligaments. 
In  the  former  situation  there  is  very  little  displacement,  the  frag- 
ments being  held  iu  position  by  the  above-mentioned  ligaments. 
Pain,  crepitus,  and  possibly  a  slight  gap  will  serve  to  distinguish 
it.  When  external  to  the  ligaments  the  outer  fragment  is  drawn 
down  nearly  at  a  right  angle  to  the  rest  of  the  bone,  so  that  its 
acromial  articulation  looks  inwards,  forwards,  and  slightly  down- 
wards. Treatment. — An  axillary  pad  and  bandage,  with  a  moulded 
I-  1 1  tier  shoulder-cap  to  protect  the  parts* 

III.  Fnirturi*  of  tht  stermif  end  and  separation  of  the  sternal 
epiphysis  are  very  rare.  Tht  qrfphfm  is  a  thin  disc  of  bone  which 
does  not  appear  before  the  seventeenth  and  has  united  by  the  twentieth 

It  has  only  been  found  separated  in  one  or  two  fatal  eases. 

Compound  fractures  of  the  clavicle  are  the  result  of  Aired 
violence,  <\</,,  bullets,  and  may  be  followed  by  necrosis  and  non-union. 
Trrattnent. — Removal  of  sequestra;  union  by  suture. 

The  scapula. — The  fracture  may  extend  through  1,  the  body  j 
2,  the  acromion ;  3,  the  eoracoid  process  ;  4,  the  neck  ;  and  5,  the 
glenoid  cavity. 

I  Awfcm  "/  the  body  is  nearly  always  caused  by  direct  violence. 
It  may  be  star-shaped  or  trans  verse,  or  it  may  run  vertically  or 
obliquely  through  the  spine  ;  but  commonly  it  is  limited  to  the 
iufraspinous  fossa,  and  frequently  the  angle  is  alone  broken  off.  The 
displacement  is  not  usually  very  marked,  as  the  fragments  are  well 
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forward  dislocation  (Fig.  239}  the  tod  of  the  bone  can  be  Mt  in 

its  abnormal   situation,    and    can    be    distinguished    from     fraclun 
near  the  stern  at  end  by   the  length  of  the  clavicle  being  the  same 
ou   the  two   Bides  and  by   the   absence   *>f   crepitus.      The    upward 
variety,   which  is  very   rare,  may  be  diagnosed  in  the  same  way. 
In  the  backward,    which    is  also    rare,    there   is  a  depression  at  the 
situation  of  the  sternoclavicular  joint,  and  there  may  be  dyaptuea, 
dysphagia,   or  congestion  of  the   head  and    face   from   pressure  on 
the  trachea,   oesophagus,   or  veins  of  the  neck.      Treatment. — The 
forward  awl  backward  dislocations  can   generally  he  readily  reduced 
liv  simply  drawing  back  the  shoulders,  the  knee,  if  necessary,  being 
placed  between  the  scapulae.      In  the  forward  variety,  indeed,   we 
have  always   found   the  end  of   the  clavicle  sink  into  its  place  on 
laying  the  patient  on  his  back.      Reduction  of  the  backward  variety 
has  at  times  been  impossible,    and   excision  of  the  end  of  the  hmie 
has  been  necessary  for  the  relief  of  the  severe  dyspnoea  which  it 
has  caused  by  its  pressure  on  the 
trachea.     The  upward  dislocation 
may  be  reduced  by  placing  a  pad 
in  the  axilla  to  act  as  a  fulcrum 
and  pressing  the  arm  to  the  side, 
thus    drawing    the    clavicle    out- 
w  ards,      1  *  i  rec  t  p  ressi  t  re  sh  o  u  Id  a  t 
the  same  time  be  applied  to  the 
displaced  end.    All  forms  arc  diffi- 
cult to  retain   in   position.     The 
best  plan,  perhaps,  is  to  keep  the 
patient    constantly    on    his    back 
for  three  weeks.     If,  however,  he 
will  not  consent  to  this  restraint,  an  endeavour  may  he  made  to 
retain  the  parts  in  as  good  a  position  as  possible  by  one  of  the  many 
methods  of  bandaging  described  for  fracture,  p.  583.     We  do  not 
specially  mention  any  here,  as  we  have  never  seen  or  found  any  of 
them  of  any  avaiL 

Dislocation  of  tho  acromion,  —The  acromial  process  of  the 
scapula  may  be  dislocated  either,  1 ,  upwards;  or  2,  downwards.  Itoth 
forms  are  rare,  hut  the  downward  is  the  least  so.  These  injuries 
are  sometimes  spoken  of  as  dislocations  of  the  acromial  end  of  the 
ola v iole.  Cause, — Coin mon  1  y  direct  violence  a ppl led  to  t he  ac rom ion 
driving  it  down.  The**V/n*  are  usually  obvious.  There  is  apparent 
lengthening  of  the  arm  with  depression  and  slight  flattening  of  the 
shoulder,  and  a  projection  in  the  regiou  of  the  acromio-clavicular 
joint  caused,  in  the  downward  form,  by  the  acromial  end  of  the 
clavicle,  and  in  the  upward  by  the  acromion  process.  In  the 
downward  variety  moreover  the  end  of  the  trapezius  stands  out 
as  a  prominent  ridge,  and  on  pressing  with  one  hand  08  the  shoulder 
and  with  the  other  on  the  elbow   the  articular  surfaces  are  brought 


"ktion  of  the  sternal  end 
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into  apposition  and  pseudo-c  re-pi  tus  can  he  obtained.  Jtetfnetion  is 
as  a  rule  easily  effected  by  drawing  the  shoulders  well  backwards  ; 
but  it  lis  difficult  to  retain  the  bones  in  position  in  consequence  of 
the  peculiar  obliquity  of  the  articulation.  This  may  be  attempted 
by  placing  a  jtad  over  the  joint  and  applying  ■  strap  or  •  bandage 
OfW  the  shoulder  mid  under  the  olbmv,  and  then  bandaging  the 
arm  to  the  side.  We  have  seen  the  best  results  from  rest  in  the 
horizontal  position  for  three  weeks ;  few  patients,  however,  will 
submit  to  this,  nor  is  it  possibly  worth  their  while  to  do  so,  as 
little  inconvenience  attends  the  dislocation,  though  unreduced. 

Dislocation  of  the  shoulder  is  very  common,  a  fact  explained 
hv  the  shallowness  of  the  glenoid  cavity,  the  large  size  and 
r'liunded  shape  of  the  head  of  the  bone,  and  the  powerful  leverage 
exerted  on  the  joint  by  the  arm  in  protecting  the  body  in  falls,  etc. 
The  Inosenews  of  the  capsule  is  an  important  factor  in  recurring 
cases,  Jt  is  most  frequent  in  the  old  and  middle-aged,  rare  in  the 
young,  and  more  common  in  men  than  in  women, 

IW& — 'Falls  on  the  elbow  or  hand  with  the  arm  abducted; 
forcible  twists  of  the  arm ;  falls  or  blows  directly  upon  the 
shoulder  ;  and  occasionally  muscular  action. 

St, — Dislocations  of  the  shoulder  may  be  classified  accord- 
ing to  the  position  of  the   head  of  the   humerus  into — 1,  forward 
and   slightly  downwards   [fubcorocoul)   (Fig,   240)  ;  *2,   downwards 
and   slightly   forwards  (mthgtmowfy   (Tig.   241)  ;  t\t  backwards  ($uh- 
sptnmut)   (Fig,   243);  and   4,   forwards  and  inwards  ($uMa#ie\ 
(Fig,  213).     It   is  probable  that  when   the   dislocation    is   caused 
by  a  fall  on    the  abducted  arm  the  bend  of  the  bone  is  hrst  foi 
through   the   1  invest  part  of  the  capsule,  and  either  remains  below 
the  glenoid   eavity   or   is  drawn  upwards  and  inwards  beneath  the 
MftOG&d  or  cla vide,  or  backwards  beneath  the  spine.     An  up 
dislocation   (subacromial)  has    been    described,    but    this     form    of 
dinpl  is   more    generally    believed    to   be   the    result   of 

chronic  oateo-arthritis.  Other  and  rarer  varieties  have  also  beto 
described,  but  appear  to  be  merely  modifications  of  those  above 
enumerated. 

The  xipn.*  common  to  all  the  varieties  in  addition  to  the  ordinary 
signs  of  dislocation,  viz.,  pain,  swelling,  immobility,  and  abaextOe 
of  crepitus,  are,  1,  flattening  of  the  shoulder;  2,  prominent,  of 
the  acromion  ;  3,  a  depression  bene.-it.li  the  acromion,  increased 
when  the  arm  is  railed  ;  4,  a  change  iu  direction  of  the  axi 
the  humeni  :  5,  the  absence  of  the  head  of  the  bone  from  the 
glenoid  cavity,  and  its  presence  in  an  abnormal  situation  j  6,  a 
lowering  of  the  anterior  and  posterior  axillary  folds  ;  and  7,  altera 
tiou  iu  the  length  of  the  limb  when  compared  with  that  of  the 
Opposite  side.  In  doubtful  cases  the  following  tests  will  be  found 
of  use: — 1,  Iftitttilton**  te*i.  A  straight  edge  applied  lo  the  outer 
side  of   the  arm.   can    only  be  made   to  touch   the  acromion  and 
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external  condyle  at  the  same  time  when  the  head  of  the  humerus 
is  absent  from  the  glenoid  cavity  ;  2,  Callaivay's  test.  A  tape 
passed  around  the  acromion  and  under  the  axilla  will  measure 
about  two  inches  more  on  the  dislocated  than  on  the  sound  side  ; 

3,  Dugaxs  test.  With  the  hand  placed  on  the  opposite  shoulder, 
the   elbow   in   a  dislocation  cannot  be  made   to  touch  the  chest; 

4,  Humphry**  test      If  the  great  tuberosity  of  the  humerus  can  be 


Sal  cp/rzeet  d 

Fig.  240. 


Pic  213 


Xu6  -  clavicular 

Flos.  240,  241,  242,  243. — Various  forms  of  dislocation  of  the  humerus. 
(Professor  Flower's  models.) 

felt  beneath  and  a  little  external  to  the  acromion,  the  head  is  in 
the  glenoid  cavity.  Occasionally  a  dislocation  is  complicated  by 
a  fracture,  and  an  accurate  diagnosis  may  be  rendered  very  diffi- 
cult. In  such,  and  in  all  cases  where  there  is  any  doubt,  the 
position  and  condition  of  the  head  of  bone  should  be  ascer- 
tained by  the  x  says,  and  a  further  examination,  if  necessary, 
should  be  subsequently  made  under  an  anaesthetic. 
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'f'/tr  mtb&yrQCQid, — This  is  the  moat  frequent  variety  of  dislocation 
of  the   shoulder  (Fig*    240).      The   head   re&ta  <>n    tbe  anterior 
surface  "f  the  nook  of  the  ooapttla,  juel  below  the  ooraooid  piw 
Mi,  groove  between  the  bead  and  greater  tuberosity  resting  on  the 

anterior  margin  of  the  glenoid  cavity.  The  capsular  ligament  is 
Lacerated,  anteriorly  and  interiorly,  or  detached  from  the  margin 
of  the  glenoid  cavity  in  front  and  below.  The  subscapular] s  is 
generally  rained  by  the  head  of  the  bone  from  the  scapula,  and  the 
supraspinatus,  infraspinatus,  and  teres  minor  are  tightly  stretched. 
Sometimes  these  muscles  tire  torn  across  at  their  insertion,  or  the 
-i'  iter  tuberosity  is  detached,  the  muscles  remaining  entire. 
I  nd^r  these  circumstances  the  head  of  the  bone  rolls  inwards  so 
that  more  of  it  is  internal  to  the  coracoid  process,  a  condition 
described  by  Malgaigne  as  a  distinct  variety  (intracomcoid)*  The 
longhead  of  the  biceps  is  generally  uninjured,  whilst  the  short  head 
and  the  eoraco-hntehialis  and  the  axillary  artery  and  braebial 
plexus  are  displaced  inwards  by  the  head  of  the  bom\  Spoaial 
—1,  the  head  of  the  hone  can  be  seen  and  felt  in  its  abnormal 
situation  ;  2,  the  elbow  projects  slightly  backward  and  away  from 
the  side;  3,  the  arm  is  generally  shortened  or  unaltered  in  length  ; 
occasionally  it  is  said  to  be  lengthened.  The  truth  appears  to  he 
that  there  are  all  grades  between  the  suhcoracoid  as  here  described, 
in  which  there  is  undoubted  shortening,  and  the  next  form,  the 
subglenoid,  in  which  lengthening  as  undoubtedly  occurs. 

The  $ubffimoid  is  the  next  most  common  variety.  The  head 
rests  on  the  inner  aspect  of  the  inferior  border  of  the  scapula,  below 
and  a  little  in  front  of  the  glenoid  cavity  (  Pig,  -  U ).  The  capsular 
ligament  is  ruptured  below.  The  supraapinatus,  infraspinatus, 
teres  minor,  and  subscapular^  may  or  may  Got  lie  torn.  The 
circumflex  nerve  is  especially  liable  to  be  compressed,  producing 
temporary  or  even  permanent  paralysis  of  the  deltoid.  The  signs 
ait  similar  to  those  of  the  subcoraeoid,  but  there  is  greater 
flattening  of  the  shoulder,  more  prominence  of  the  acromion,  and 
a  more  marked  depression  under  it,  and  the  elbow  points  neither 
backwards  nor  forwards,  but  is  carried  away  from  the  side.  S) 
I i<ju fc  —  I .  i  J  roe t  d e j » r  ess ion  of  the  an te rior  fold  of  the  axilla; 
2,  presence  of  the  head  of  the  bnne  fa  the  axilla  ;  3,  lengthening  of 
the  arm  ;  4,  an  interval  of  from  one  to  two  inches  between  the 
coracoid  process  and  the  head  of  the  bone,  A  very  rare  variety 
of  tip  lubglenoid  dislocation,  in  which  the  arm  is  not  *udy 
abducted  but  also  raised  so  thai  (hi  ftlboff  is  on  a  level  with  the 
head,  is  known  as  luxatio  rrvw.i. 

Tht  mhtpi Finns. — This  variety  is  rare.  The  bead  rests  on  the 
dorsum  of  the  sespubi  l*oueath  the  spine  (Fig,  242),  The  capsular 
ligament  may  or  may  not  bf  ruptured.  The  infraspinatus  is 
generally  torn  up  from  the  bnne,  and  the  subseapularis  and 
supraapinatus  are  either    stretched,  or  ruptured,  according  to  the 


DISLOCATION    OF   THK  SHOULDER. 


T>73 


amount  of  displacement  The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  biceps  stretched  or  displaced  from  its  groove.  S/ 
ftgpu. — 1,  Gratt  flattening  of  the  shoulder,  with  a  deep  hollow  below 
the  coracoid  ;  2,  slight  lengthening  of  the  arm  ;  3,  the  elbow  points 
Ebrw&tdfl  ;  4,.  the  forearm  is  in  front  of  the  chest  in  consequence  of 
the  inward  rotation  of  the  humerus,  which  is  close  to  the  side; 
5,  the  bead  of  the  bone  can  bo  felt  in  its  abnormal  situation,  but 
not  in  the  axilla. 

The  m&clavicular  is  very  rare.  The  head  rests  beneath  the 
clavicle,  internal  to  the  coracoid  process  (Fig,  243),  The  capsule 
is  generally  extensively  lacerated  at  its  inner  side.  The  pectoral 
muscles  are  raised  by  the  head  of  the  bone,  which  rests  on  the  ribs 
either  on  or  between  the  fibres  of  the  subscapularis.  The  latter 
muscle  is  torn  up  from  the  subscapular  fossa,  but  retains  its 
connection  to  the  humerus.  The  supraspinal  us  and  infraspinatus 
rut  generally  torn,  or  detached  from  the  humerus,  but  may  retain 
their  connection  to  the  capsular  ligament.  The  teres  minor  is  not 
torn.  Special  tigm* — 1,  The  head  of  the  hone  forms  a  distinct 
prominence  below  the  clavicle  ;  *2,  the  shaft  only  can  lie  felt  in 
the  axilla;  3,  the  arm  is  pressed  tightly  to  the  chest;  and  4,  the 
elbow  projects  backwards, 

Diagnoril — A  dislocation  of  the  shoulder  may  have  to  be 
di&gnoeed  from  a  fracture  of  the  neck  of  the  humerus,  separation  of 
the  upper  epiphysis,  fracture  of  the  neck  of  the  scapula,  fracture  of 
the  glenoid  cavity,  and  from  simple  sprains  and  contusions  of  the 
joint  ut tended  with  more  or  less  paralysis  of  the  deltoid.  Attention 
to  the  general  and  special  HgDti  of  dislocation  as  above  given, 
together  with  the  absence  of  crepitus  and  other  signs  of  fracture, 
will  generally  make  the  diagnosis  easy  ;  but  where  the  patient  is 
very  muscular,  or  there  is  much  swelling,  or  manipulation  causes 
excessive  pain,  a  skiagraph  should  be  first  taken,  and  if  tins  is  not 
quite  satisfactory,  a  thorough  examination  should  be  made  under 
an  anaesthetic.  It  should  not  be  forgotten  that  crepitus  may  be 
simulated  by  effusion  into  the  joint  and  sheaths  of  the  surrounding 
tendons.  True  bony  crepitus  boring  been  once  felt,  however,  can 
hardly  be  mistaken  for  this. 

Treatment. — The  difficulty  in  reducing  a  recent  dislocation  consists 
in — L  Overcoming  muscular  contraction;  and  2.  Reintroducing 
the  head  of  the  bOD4  through  the  hole  in  the  capsule*  In  long- 
standing cases  there  are  additional  impediments  to  reduction,  viz., 
3.  The  formation  of  adhesions  around  the  joint.  4.  Alteration  in 
the  shape  of  the  head  of  the  bone  ;  and  5.  The  obi  iteration  of  the 
old  cavity  Manipulation  should  fiflt  be  tried,  if  ncces*arvT  under 
an  infGsthette,  ina  if  this  fails,  ezteonon  should  be  made  with  the 
knee  or  heel  in  the  axilla.  In  rtrae  bog-standing  ouee  where  the 
above  methodi  have  fetted  redaction  by  open  tncimorj  rather  than  the 
use  of  cxeessive  force,  aw  by  the  pulley-,  may  he  advisable. 
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1.  Manipulation. — Many  inetliuds  have  Ijeen   dovbodi    Boom   *>( 
wliicli  arc   not    unattended   with  danger,  M  the  axillary  artery  I  us 


". 


4^ 


Fid.  -4 J* — KcK'bor'H  method  of  reducing  ili.slocuirm  of  thu  ikoul  lor. 

jtud  rotated  out. 


■  ■in.  U  -I 


¥m.  M& — Eocfctt'i  nftfcfaod  ol  i-udiu- 
«*iion  tpf  the  wbiiulik'r,     K\- 
ii  ii   rotation   Blill   ktipt  up  wtulft 
cllwur  it  currier)  ncrae  chert. 


Hi      Koctara  nivthml  of  mlaeisg 
liunM-iu^  towards. 


ban  bora  or  ruptured  in  their  raw.     The  following  will  be  found  laft 
and  p/ueralty  effective; — 

Koekr'j  Htfltot    -Place  the  patient  ou  a  chair  or   oouch,  and 
whilst  fin  amtal  idiee  the  shoulder,  ftex  the  elbow  ,  Abduct  the 

humerus   ami   rotate  it   out  wan  In  as   far  us  possible  without   using 


HEDUCTION  OF  DISLOCATION   OF  SHOULDER. 

excessive  force  (Fig.  244),  then  carry  the  elbow  across  the  chest 
245),  keeping  up  the  eversion,  and  finally  rotate  the  humerus 
inward*  (Fig,  246), 

Smglfrhanded  wwAa4<  —  l*laee  the  patient  on  his  back.  Stand  on 
the  injured  side  facing  the  patient,  with  your  pelvis  or  thigh  against 
Mm  cbeot)  i "irry  the  affected  arm  across  your  pelvis,  behind  your 
back,  to  y<mr  hip  which  is  next  the  patient  ;  and  hold  it  firmly  there 
with  your  hand  of  that  side.  With  the  Other  hand  gl&Sp  the  dislor;< r. .  I 
shoulder  and  make  pressure  on  the  head  of  the  bone  with  your 
thumb.  Soi  slowly  rotate  your  body  away  from  the  eoueh  and  so 
draw  the  bone  into  the  glenoid  cavity, 

Another  method  consists  in  slowly  abducting  the  arm  to  the  level 
of  the  shoulder  or  above, 

2.   Externum  (Fig,  -47). — 1*1  ace   the   patient  on  his  back  ;    seat 


Fio,  247.— Redaction  by  the  heel  in  the  a*illa,     (Cooper  ■  Dislocationi.) 


yourself  on  the  edge  of  the  couch  ;  draw  the  arm  slightly  fttUB 
the  side;  place  your  heel  without  your  boot  well  in  the  axilla,  and 
grasping  the  wrist  make  steady  extension  on  the  arm,  whilst  the 
the  acapnia  and  presses  the  head  of  the  bone  outwards. 
The  head  of  the  bone  will  probably  be  felt  after  a  few  minute!  In 
slip  into  its  place  with  an  audible  snap.  Should  it  not  do  hi, 
secure  a  jack  towel  with  a  elovediiteh  (Fig.  *-!}  to  the  arm,  and 
increase  the  extending  force  by  getting  an  issistaut  to  pull  on  it  at 
th€  same  time,  The  direction  of  the  force  may  be  slightly  varied 
from  time  to  time,  and  the  humerus  gently  rotated.  Where 
extension  with  the  heel  in  the  axilla  fails,  slowly  carry  the  jinn  to 
a  right  angle  with  the  body  and  extend,  or  raise  it  almve  the 
head,  and  again  eitend  in  this  petition,  If  still  unsuccessful  an 
amesthetie   should   be  given,   and    the  head  of  the  bone,   on   again 
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lingers  and    forearm   may  often   with   advantage   be  bandaged   to 
prevent  oedema,  or  better ,  be  massaged  without  moving  the  elbow. 

3.  The    lower   end    of    the    humerus*— Fractures    in    this 
situation  maybe  divided  into  (*t)  transverse  fracture;  (&)  separation 


Kn*.  Wft» — SKin^ra t  ;>  fracture  of  the  lower  utnl  of  lira  humerus  with  ditpfaeeBtftl 

of  the  lower  fragment   backwards  and   upwards.     The  lower  en*l  of  the  i 
fragment  projects  in  front  of  the  joint,     Ccnunoti  form.     (Taken  l»v  Dp,  IIiuIj 
Walaham.j 

of  the  epiphysis  ;  (e)  T-shaped  fracture  ;  (d)  fracture  of  the  eonth  l<  -, 
Of  these,  the  transverse  when  above  the  condyles,  the  separation  of 
the  epiphysis,  and  the  fracture  of  the  tip  of  the  internal  condyle, 
are  estrrtrajttular ;  the  others  involve  the  joint,  Cautr. — All 
varieties  are  generally  the  result  of  direct  violence,  such  as  falls 
upon  the  bent  elbow. 
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trying  manipulation  or  extension,  will  probably  slip  back  quite  easily 
into  place. 

Aft*r-tf><ttmmL — A  pad  should  hti  placed  in  the  axilla  and  the 
arm  carefully  bandaged  to  the  side  with  the  forearm  ■croai  the 
cheat  uid  the  hand  on  the  opposite  shoulder.  Passive  movements 
of  the  joint  should  be  begun  about  the  end  of  a  week  and  practised 
once  or  twiee  daily  ;  hut  the  arm  should  be  bandaged  to  the  chest 
in  the  intervals  fejf  upwards  of  three  weeks,  and  subsequently  used 
with  ^reat  caution  for  several  mouths  to  prevent  re-dislocation. 
especially  when  abducting. 

Qccasn'rt'tf  ill  /fret*  fttfittwing  a  dislocation  of  the  shoulder. — L  In- 
flauini.it i< m  «►>  suppuration  ol  the  joint  and  ankylosis;  2,  Paralysis 
of  the  deltoid  or  other  muselcs ;  3,  Axillary  abscess  ;  4.  Nonunion 
of  the  rent  in  the  capsule  and  a  consequent  tendency  to  re  dislocation 
on  very  slight  violence* 

How  ion tj  after  a  dislocation  iff  Gfa  l&PtMaf  heu  nreurrtd  docs  it 
admit  of  nduction?  Sir  Astley  Coope?  fixed  the  limit  at  three 
months,  but  cases  are  reported  in  winch  it  is  said  to  have  been 
i  pi  i  s  lied  t  wo  y  ears  af  t  er  t  h  e  aec  i  d  en  t.  Its!  lou  Id  be  n .  ■  1 1 1  e  D 1 1  >c  red  , 
however,  that  as  in  unreduced  dislocations  a  new  cavity  is  gradually 
formed  for  the  head  of  the  iKine  whilst  the  "Id  cavity  is  filled  up, 
reduction  sooner  or  later  becomes  a  physical  impossibility.  Still, 
where  the  arm  is  very  stiff,  although  reduction  may  not  b<  tCOQ{&- 
pUahed.  the  range  of  motion  in  the  false  joint  may  he  considerably 
improved  by  the  Attempt  Oil  the  other  hand,  where  the  motion 
is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reduction  may 
counterbalance  any  advantage  gained. 

RUktlhat  maytttUnd  reduction  in  lourr-standing  cases. — I.  Rupture 
of  the  axillary  artery  or  vuin  ;  2.  Injury  of  the  brachial  plexus  of 
nerves;  8,  Fracture  of  the  neck  of  the  humerus;  4.  Fraetmvoi 
the  ribs  ;  o.  Tearing  open  of  the  axilla  ;  6+  Evulsion  of  the  arm  ; 
and  7,  Fatal  shock  in  the  old  and  feeble, 

4.  lit'htftiftn  fa/  open  incision. — This  method  has  been  recently 
employed  for  longstanding  cases  where  cautious  attempts  at  reduc- 
tion by  manipulation  and  extension  have  failed.  The  advantages 
claimed  for  it  are :  —  1,  That  the  reduction  can  be  accomplished 
without  subjecting  the  |«itient  to  the  dangers  mentioned  altove ; 
and  2,  That  it  is  applicable  to  periods  later  than  those  al  uhieh 
red  net  ion  by  manipulation  *n  by  extension  can  be  accomplished 
without  undue  risk.  An  incision  \h  made  down  to  the  head  of  rb. 
bone  between  the  pectoral  is  major  and  deltoid  muscles,  and  l  he 
subscapulars  muscle  detached  from  its  insert  it  >u  into  the  lesser 
The  long  head  of  the  biceps  should  be  preserved  as  in 
-ion  Ol  the  joint.  If  the  bone  cannot  no*  be  manipulated  Of 
l»ri>ed  by  an  elevator  into  position  the  attachments  of  the  external 
roteton  (the  lapnepiiuUue,  infraspinatus  and  teres  minor)  are  in 

like   manner  detached  from   Tin    grater  tuberosity*     The  head  will 
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nuu  probably  return  into  its  socket  unless  the  time  that  has  elapsed 
has  been  sufficient  for  it  to  have  been  partly  absorbed  and  the 
glenoid  cavity  filled  up.  When,  however,  tin*  head  cannot  be 
replaced  it  may  be  excised.  Passive  movements  ought  to  be  begun 
as  soon  ;>*  the  wound  has  healed. 

Treatment  of  compowsd  £iakm§ipn  of  tht-  tkpuldef. — -When  the 
wound  is  small,  the  head  of  the  bone  uninjured,  and  the  soft  parts 
are  neither  much  lacerated  nor  bruised,  an  attempt  should  be  made 
to  reduce  the  dislocation*  If  successful,  the  case  may  then  be 
treated  as  a  wound  of  the  joint.  When  the  head  of  the  bone  is 
much  inj tired,  it  may  be  excised  ;  whilst  in  severe  and  complicated 
eases,  amputation  at  the  shoulder-joint  may  become  necessary. 

The  treatment  oj  dUlwatitM  with  frac&urt  is  often  attended 
with  much  difficulty.  It  was  formerly  taught  that  the  fracture,  if 
possible,  should  be  set,  the  arm  placed  in  splints,  and  an  attempt 


l-'i'-  Ji*.—  Di.*U:itirm  of  fchfl  r:nlni> 
j i ml  ulna  backwards.  (Coopftr'f 
Di^lut'AtionH. ) 


Fm.   2V.K—  I>i«locatioa  of  the  radius 


then  made  to  reduce  the  dislocation.  But  this  plan  is  not  likely 
at  all  to  succeed.  Thi*  accident  should  be  treated  by  open  incision 
and  the  fragments  wired.  Even  when  exposed  the  head  is  not  always 
mmj  to  replace.  Me Burney  succeeded  in  drawing  it  into  the  glenoid 
cavity  by  a  hook  inserted  into  a  hole  made  by  a  drill.  If  the  union 
I  touot  be  satisfactorily  done  the  head  should  be  excised. 

Treatment  of  recurrent  dislfxatioti. — When  the  humerus  constantly 
slips  out  of  its  socket  on  the  least  muscular  exertion,  in  consequence 
probably  of  a  large  unhealed  rent  in  the  capsule  or  separation  of 
the  rotators  from  the  tuberosities,  the  injection  of  a  few  drops  of 
chloride  of  zinc,  1 0  per  cent.,  should  be  tried  first ;  next  the  excision 
of  the  elliptical  portion  of  the  excessively  slack  capsule  ;  and  then, 
these  measures  failing,  an  excision  of  the  head  of  the  bone  holds  out 
the  best  prospect  of  relief, 

Dislocation  of  the  elbow  is  most  frequent  in  the  young, 
UauBc* — Direct  violence,  or  a  fall  on,  or  wrench  of,  the  forearm  or 
hand.  Partetie*. — A-  Hoth  fofMf  (radius  and  ulua):  1,  backwards; 
2,  inwards  j  3,  outwards ;  1,  forwards  ;  and  5,  radius  forwards,  and 

\\\  1'    v 
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ulna    back  wards.      \\.    Radim    »nh/ ;    I,   forwards;    2,    backwards; 

and  '*,  outwards,  0.  Uhna  <»dr/ :  1.  backwards*  Of  these,  the 
dislocation  of  both  l*oncs  backwards  and  of  the  radius  forwards 
Of  backwards  are  the  only  common  forms ;  the  others  arc  very  rare 
Mid  will  receive  but  a  passing  inn 

SiftJtx, — In  the  common  form  of  fatt ft  touts  backward*  (Kiir.  248), 
the  radius  and  ulna  are  displaced  directly  backwards,  so  that  the 
corouoid  process  of  the  ulna  rests  in  the  olecranon  fossa,  and  the 
neck  of  the  radius  mi  the  rapitellum  of  the  humerus.  The  coroiioid 
process  is  occasionally  fractured  at  the  same  time,  The  anterior, 
and  often  the  lateral  ligaments  arc  torn,  and  the  hrachialis  anticus 
is  tense  or  partly  lacerated.  The  bones  arc  frequently  displaced 
slightly  outwards,  or  inwards,  as  well  as  backwards — mo» I ifi cations 
which  have  been  unnecessarily  classed  as  distinct  varieties.  The 
foreann  is  fixed,  partially  flexed,  and  shortened*  The  olecranon  and 
I  of  the  radius  form  an  unnatural  prominence  posteriorly,  and 
are  felt  at  a  considerable  distance  behind  the  internal  and  external 
OOftdytai  respectively.  The  lower  end  of  the  humerus  forms  a 
broad  projection  f*efow  the  crease  of  the  bend  of  the  ellw>w.  In 
the  rarer  forms  of  botA  toftdfl  MttfOftft  Of  outlet*  Is  \\w  prominence  of 
tin  opposite  ooodrta  of  the  humerus  on  one  or  other  side  is  a 
<  I laruct eristic  feature*  In  toth  tones  thruarda  (exceedingly  rare) 
the  forearm  is  lengthened,  the  natural  prominence  of  the  olecranon 

is  loal,  and  the  condyles  of  the  humerus  are   very    pr ineul.      In 

the  ulna  tot'kttuwifx  and  the  radius  forward*  the  arm  is  greatly 
increased   in   its  an tero- posterior  diameter. 

In  dtiJOCatio*  <*/  the  radius  oJgti^  trhethn  forward^  b&dkwai 
or  outitftrds,  the  head  of  the  bone  is  felt  to  roll  in  its  abnormal 
situation,  in  front  of,  behind*  or  external  to,  the  external  condyle 
on  pronating  and  supinating  the  hand*  The  first  of  these  forms 
(Pig,  24U)  is  the  most  eummou*  and  in  it  the  forearm  cannot  be 
riVxed  beyond  a  light  angle,  in  consequence  of  the  head  of  the  bone 
striking  the  humerus,  especially  in  children,  in  which  the  head  is 
not  yet  fully  drvdoprd,  ho  that  it  is  easily  drawn  out  from  the 
grasp  of  the  orbicular  ligament  when  extension  is  made.  In  slight 
cases  of  l*  pulled  ulU.iw  "  the  displacement  is  merely  ;i  subluxation  and 
■  iimhI  easily  ivdueed,  The  position  of  the  head  of  the  radius  in  t  In 
outward  variety  is  shown  in  the  accompanying  skiagram  (Fig.  350). 

Iv  diahwtfiom  <>/  tiki  ulna  torkwards  the  forearm  is  protiated  and 
shortened  on  the  ulnar  side,  and  the  olecranon  projects  backwards, 
but  the  head  of  the  radius  is  felt  in  its  normal  situation* 

Diagnosis* — In  moderately  thin  subjects  when  seen  soon  after 
the  acrid i  nt,  attention  to  the  above  signs  will  generally  enable 
the  surgeon  to  make  a  diagnosis  ;  but  in  a  few  hours  the  parts 
become  so  obscured  by  swelling  about  the  joint,  that  it  may  he 
impossible  to  make  out  the  nature  of  the  injury  till  it  has  sub- 
sided,  except  by  the  x  rays  or  by  examination  under  an  aim  >im-in- 
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In  all  cases  of  injury  of  the  elbow  the  relation  of  the  points  of 
bone  to  each  other  should  be  carefully  compared  with  those  of 
the  uninjured  side,  and  the  relative  position  of  the  olecranon 
to  the  condyles  should  he  determined  (see  Diagnosis  of  ftmefan 
<if  the  lower  end  of  the  Humerus). 


Km,  250* — DialotfrtioD  of  tiie  in.  I  in*  imtwanlu.       (From  a  akiagriiw  taken 
1»jDr.  HugbW&laham.) 

Treatment, — The  reduction  of  the  common  form  of  dislocation  of 
WA  fione*  &af£mrdf  il  general!)  easily  accomplished  in  recent  cases 
by  pressing  with  the  knee  in  the  bend  of  the  elbow  on  the  upper 
part  of  the  radius  and  ulna  to  disengage  the  coronoid  process, 
whilst  forcibly  but  slowly  flexing  the  forearm.  As  soon  as  the 
coronoid  process  is  freed  from  the  olecranon  fossa,  the  muscles 
generally  draw  the  bones  suddenly  into  position.     Pressure   upon 

p  P  2 


PLATE   XIII. 


iSluttgrtfin  of  u  grotlWtkfc  fnuturu  of  the  nbdfM  ami  ulnar  in  a  rickety  rhtl\. 
(Tifcktsii  hy  Dr.  Hugh  Wnbtbatu  At  St.  IfaribuloinGw'a  IIo«]jita].J 


[To  £«■*  )K  SH 


Deformity  resulting  fttttt  unreduced  d  is  lot  At  ion  of  the  head  of  the  radius. 
(From  a  skiagram  by  Ur.  Hugh  Watabam.) 


ITQftx&tp.  580. 
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and  outwards,  instead  of  do  wo  Yards,  forwards  and  inwards.     This, 
BkceordiAg  to  Mr,  K.  W.  Smith,  m  due  t<»  the  action  of  the  tupixi&tof 


Fio.  at*i. — ^ku^xiiii  *>t  nvtuie  ut  tiif-  iuwtji   ■*]  uf  the  radio*  (ColW  fractim 
The  chftiActcrutic  Abduction  of  the  hand  wns  n»l  pmenL     ;  Taken  by  Dr   Hugh 

lun^tiK,  At  extensors  of  the  thumb,  and  the  radial  vtto&tmen  of  the 
QftTpQA      Hv  Otherl   il  k  Miovcd  to  be  due  tu   the  impaction  «»f  the 
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Dislocation  of  the  wrist  is  a  very  rare  accident  as  compared  to 
fracture  of  the  lower  end  of  fche  radium  In  the  difttooattoa  hack- 
wards,  the  carpus  forms  a  projection  era  the  dorsal  surface  of  the 
wrist,  whilst  the  ends  of  the  radius  and  ulna  project  on  the  palmar 
mirface.  It  resembles  Colics'  fracture,  which  was  formerly  confused 
with  it.  hi  the  dislocation  the  styloid  processes  of  I  he  radius  and 
ulna  art1  of)  the  normal  level,  arid  arc  nearer  the  knuckles  than  is 
natural,  and  there  is  no  crepitus.  Tn  fitment* — Induction  is  easily 
effected  by  making  extension  on  the  hand  and  pressing  upon  the 
displaced  bones.  The  forearm  and  hand  should  then  be  secured  to 
a  splint,  and  passive  movements  begun  early  to  prevent  stifln' 

Dislocation  of  the  lower  end  of  the  radius  from  the  ulna 
may  be  produced  by  a  violent  twist  of  the  hand*  When  the  twist 
is  in  the  direction  of  pronation,  the  radius  is  displaced  forward  ; 
when  of  supination,  backwards.  The  former  is  the  more  cmiiiaon. 
The  hand  accompanies  the  radius,  and 
the  styloid  process  of  the  ulna  projects 
prominently  in  the  opposite  direction  and 
has  been  sometimes  forced  through  the 
skin.  Treatment. — Whilst  making  ex- 
tension from  the  hand,  manipulate  the 
bone  into  position  and  retain  it  there 
by  a   cum  pros   and    splint. 

Dislocations  of  the  carpal  and 
metacarpal  bones  are  very  rare.  Their 
diagnosis  is  usually  obvious. 

Dislocation  of  the  mefarar/Mf  &*m  of 
thr  thumb  teotn  the  trapezium  may  occur 
in  a  backward  or  forward  direction, 
and  is  easily  reduced  by  extension  or 
pressure. 

The  phalanges  of  the  fingers  may 
he  dislocated  backwards  or  forwards, 
by  extension  and   manipulation. 

Dislocation  of  the  first  phalanx  of  the  thumb  from  the 
metacarpal  bone  is  of  more  importance*  The  phalanx  is  nearly  al  ways 
displaced  backwards;  the  shortening  of  the  thumb  and  the  projeo- 
tions  of  the  base  of  the  phalanx  and  head  of  the  metacarpal  bone  serve 
for  its  diagnosis.  Reduction  is  often  very  difficult ;  this  is  usually 
ascribed  to  the  head  of  the  metacarpal  bone  being  forced  between  the 
two  insertions  of  the  flexor  bre vis  pollieis  by  which  its  h&dk  is  tightly 
embraced  (Fig.  -~>1)-  The  hindrance  to  reduction,  however,  would 
appear  chiefly  to  depend  upon  the  fact  that  the  sesamoid  bones  with 
tlie  glenoid  ligament  connecting  them  are  carried  back  with  the 
phalanx  over  the  head  of  the  metacarpal  bone,  and  so  prevent  the 
articular  surfaces  of  the  bones  being  brought  into  contact,  Treatment. 
-  Tress  the  metacarpal  bone  well  into  the  palm  of  the  hand  to  relax 


i 


Fin.  251,  -DUlocntion  of  the 
ttuaiili  backwards  at  the  meta- 
rarpo -phalangeal  joint,  (After 
Agnew.) 

Reduction  is  easily  effected 
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tin*  llcxor  brevis  pollicis,  and  bend  buck  the  first  phalanx  on  the 
metacarpal  bone  until  the  extremity  of  the  thumb  joints  towards 
the  wrist,  thus  forcing  the  base  of  the  phalanx  wedge-wise  bet 
the  sesamoid  bones  and  the  two  inmctiono of  the  short  flexor.  X « ■  \ t 
ild  the  phalanx  while  an  assistant,  by  placing  his  thumb  behind  its 
.en Us  it  slipping  back.  The  head  of  the  metacarpal  bom 
will  now  probably  slide  into  ite  place  between  the  two  sesamoid 
bones,  which  arc  forced  apart  by  the  wedge-like  action  of  the  base 
of  the  phalanx,  deduction  may  sometimes  be  accomplished  by 
-ion,  &£,,  by  the  clove-hitch  made  of  a  strip  of  soft  leather,  ort 
if  at  hand,  by  the  Indian  ponds  toy  or  the  American  forceps — a 
iin  t hod,  however,  less  scientific  than  that  of  manipulation,  and  one 
which  seldom  succeeds  if  the  Other  fails.  These  means  m>i  proving 
successful,  it  is  usually  advised  that  the  insertion  of  the  flexor  brevis 
pollicis  should  be  siibcutancously  divided.  Sir  George  Humphry, 
however,  recommended  an  incision  over  the  sesamoid  liones  and  the 
introduction  of  a  hook  to  hitch  the  sesamoid  bones  over  the  head  of 
the  metacarpal  Mn  Hutchinson  advises  the  subcutaneous  division 
of  the  glenoid  ligament  by  mOftTH  of  I  tenotome  introduced  dorsally 
behind  the  projecting  base  of  the  phalanx.  As  a  better  resource, 
the  joint  may  be  cut  down  upon,  the  glenoid  ligament  and  any 
other  bands  resisting  reduction  divided  and  the  bone  replaced.  In 
old  standing  cases  the  joint  may  have  to  be  excised,  but  in  such  it 
is  perhaps  better  left  alone,  as  very  fair  movement  will,  as  a  rule, 
in  time  be  gained. 


Fracture*  t*f  the   Upper  Ertremity. 

Fractures  of  the  clavicle  are  divided  into  fractures  of — 1,  the 
>/;<*/>  ;  8j  the  acromial  rraf ;  and  3,  the  tternat  fW. 

1,  Tht  fA't/y  nay  be  fractured  by  direct  violence,  or,  as  is  more 
flQjmWfflffcly    tbe  OUM,   by   indirect   violence,   such  as  a  fall   upon  the 

,mu  of  shoulder :  man  rarely  by  muscular  action.     Situation, — 

When  the  result  of  indirect   violence  or  muscular  action,  the 

is  generally  broken  near  its  centre — its  weakest  part     When  due 

tn  direct  violence,  the  hone  will  break  wherever  the  force  is  applied, 
flfahm  qf  the  disftlarement. — The  inner  fragment,  although  it  appears 
raised  in  consequence  of  the  depression  of  the  outer,  is  not  displaced, 
being  held  in  position  by  the  sterno-mastoid  and  the  rhomboid  Ug* 
tin.«nt  ;  the  outer  fragment  is  drawn  downward*,  I orwards  and  in wards 
by  the  weight >o&  \Uv  am  and  the  contraction  of  the  pectoral  muscles. 
The  signs  in  an  adult  are  usually  wry  evident.  The  inner  fragment 
projects  prominently  under  the  skin  ;  the  shoulder  droops  forward* 
and  downwards  ;  tlir  patient  usually  supports  his  elbow  with  the 
sound  hand  whilst  he  incline*  lii^  head  to  the  fractured  side  to  I 
the  sterno mastoid.  In  a  fat  child,  however,  especially  when  the 
fracture  is  of  the  greenstiek  variety  (Kig,  262),  which  it  often  is  in 
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children,  the  signs  are  lesa  evident ;  indeed,  surgical  aid  may  not  be 
sought  until  the  mother's  attention  is  called  to  the  part  by  the 
presence  of  a  lump  formed  by  the  cusheathing  callus,  In  ion 
g  mi  rally  occurs  in  about  three  weeks  in  children  and  live  in 
adults.       Treatment, — The    fracture    is  easily   reduce!    b\     drawing 


PM,  IA2.     QfecPitiofc  fmcturc  of  the  ahfMJj,     (Holme**  system.) 

buck   the  shoulders,  or  by   placing  tin.-   patient  in    the   recumbent 

posture  ;  but  it  is  very  difficult  (<■  maintain  the  fragments  in 
apposition.  Hence  the  numerous  bandage*  and  apparatus  that 
have  been  from  time  to  time  employed.  Where  it  is  important 
to  avoid  deformity j  rest  on  the  back  for  a  fortnight  is  essential  ; 
otherwise  the  patient  may  be  allowed  to  get  about  with  his  arm 
bandaged  to  the  side,  anil  the  parts  kept  as  much  as  no&tdbta  in 
apposition  by  bandaging  or  strapping.  Of  the  many  plans  the 
following  may  be  tried, 

a.  $ftpr*»  method*— Tube  three  pieces  of  adhesive  strapping  about 


Pl«.  253.  Fhi.2S4.  Pi«,  255t 

Pirts,  253,  254,  25f«.— 8ijre*a  method  of  treating  fittettired  clavicle. 
(After  Agnew.) 

three  inches  and  a  half  wide,  and  long  enough  to  surround  the  arm 

and  afterwards  the  body.     Stitch  one  piece,   With   1 3 j- ■  adhesive  snr 

■ill side,    loosely  round   the   arm  on  the    injured  side    at    t he 

insertion   of  the  deltoid    UiU&cle,       I  >raw  the  arm  forcibly  back  wards 
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After  reducing  the  fracture  as  thoroughly  as  possible,  and  if  necessary 
under  an  anaesthetic,  apply  two  ordinary  forearm  splints,  taking  care 
that  the  anterior  one  does  not  reach  beyond  the  heads  of  the 
metacarpal  bo&ea,  and  place  a  pud  beneath  the  wrist  to  restore  the 
lost  I'uneavity  of  tin*  front  uf  the  radius.  Practise  passive  DA0Y6- 
meuts  of  the  fittgertl   from  the  third  day,  as  in    this  form  of  frarhnv 

the  tendons,  where  fchov  cross  the 
kick  of  the  radium  the  seat  of 
fracture,  are  apt  to  become  adhei  \  -\  1 1 
to  their  grooves.  This  is  the  almost 
invariable  method  of  treating  Colics* 
fracture  at  SL  Bartholomew1**  Hos- 
pital, an*l  is  attended  with  Bftodlfit&t 
results.  If  preferred,  I  'hits  (Kig, 
lon'i  (Fig.  HV )  splint** 
ii nv  be  used,  After  the  splints  are 
applied,  a  skiagraph  should  betaken 
to  make  sure  that  the  fracture  his 
bean  properly  reduced.  The  pistol- 
shaped  splint  introduced  by  NYlaton, 
and  justly  condemned  l>>  Sir  James  Pagel  as  so  frequent  a  cause  of 
stifl  wrist  and  tin irers,  should  on  no  account  be  used.  Remove  the 
splints  in  two  or  three  weeks,  aud  employ  shampooing,  friction  with 
stimulating  liniments,  etc,,  till  any  stiffness  of  the  joint  or  fingers 
tlmt  ivm.-iins  has  disappeared. 

Stp&rvtion  pf  th?  lower  eptpkf&it  (Kg.  M6)  may  occur  in  young 
subjects,  and   resembles  Colles*  fracture,  and  like  the  latter,  has  to 


Fm.   2fifl.  —  Separation    of   rW    fam 
>|iliy«ia  of  the  r&iHu*  from  el  livl 
age  J  HJ  jean.     {St  Hai-tin-l  n 
Hospital  Miuttiim,  No,  753  ft.) 


Fjq.  2G7-— Gordon'*  splint  for  Colic*  tract  me.     (Gordons  Fracnina.} 

be  diHtin«jmshed    from   a  backward  dislocation  of  the  wriiit.     The 

lower  end  is  not  Ofwumtnutfli,  DOT  is  the  wrist-joint  involved.     Bony 

union  occurs  hence  the  lower  end  of  the  radius  ceases  to  grow, 

and    the    hand   in   pushed   over   to  the  radial   side    by   tin 

of   the    ulna,   causing  niueh  deformity  if   the    accident    occurs    in 

childhood. 
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The  ulna, — Fractures  of  the  ulna  may  be  divided  into  fracture 
of — 1,  the  olecranon  ;  2,  the  coronoid  process  ;  and  3t  the  shaft* 

I,  The  olecranon  may  be  fractured  in  a  transverse  or  oblique 
direction.  The  el  bow- joint  Is  always  involved,  except  when  the 
fracture  is  through  the  tip  of  the  process  only*  CtaMft.— Direot 
violence,  as  a  fall  on  the  point  of  the  elbow,  or  violent  action  of 
t Ei e  triceps  musel e*  Na i ure  of  thr  < fog 4ae&m$nl  ( F ig,  *2  G 8 ) .  —  T h c 
dri  nhed  fragment  is  usually  widely  separated  from  the  rest  of  the 
bone  by  the  triceps;  but  when  the  periosteum  and  tendinous 
expansion  of  the  triceps  covering  the  olecranon  is  not  torn,  and  the 
fracture  is  very  oblique,  little  or  no  displacement  occurs,  Sign*. — 
Swelling  from  effusion  of  blood,  and  later  of  serum,  into  the  joint ; 
inability,  as  a  rule,  to  extend  the  arm ;  and,  generally,  the  presence  of 
a  gap  be  twee  1 1  t  h  e  fragments,  Mttfiod  of  un  ion.  — Osseo  us  on  1  y  wh  en 
the  fragments  remain  in  apposition,  otherwise  fibrous. 

Treatment* — This  is  on  lines  similar  to  that  of  the  patella.  When 
there  is  separation  the  fragments  should  be  wired  together  at  once 


Fig,  ti6S. — Fracture  of  olecranon,     (Luton's  Sugar} 

through  a  curved  incision,  so  that  the  line  of  the  incision  shall  not 
be  Immediately  D?er  the  wire;  passive  movement  with  massage  and 
active  movement  follow  as  soon  as  possible,  If  wiring  be  not  resorted 
to,  movements  should  be  encouraged  from  the  first  to  avoid  stiffness 
and  weakness  of  the  triceps,  the  arm  meanwhile  simply  resting  on  a 
cushion,  with  cold  lotions  applied  to  the  elbow.  Fixation  of  the  elbow 
on  a  splint,  whether  at  a  right  angle  or,  worse  atill,  in  extension,  is 
useless.  Only  fibrous  union  results,  and  the  elbow  is  likely  to  become 
stiff  and  the  muscles  weak, 

S.  Thr  coronoitt  j/roctM  of  the  ulna,  except  in  dislocation  of  the 
ulna  and  radius  backwards,  is  rarely  fractured.  It  is  said  at  times 
to  occur  from  violent  contraction  of  the  brachials  aiittnts  muscle. 
Sign*. — When  fracture  of  the  coronoid  is  present  in  dislocation  of 
the  radius  and  ulna  backwards,  the  dislocation  is  readily  red  nerd, 
but  immediately  returns  on  relaxing  the  extending  force  When 
fracture  of  the  coronoid  is  not  present,  the  dislocation  ig  more  diffi- 
cult to  reduce  ;  but  when  once  reduced,  baa  no  tendency  to  recur. 
Treatment* — After   reducing   the  dislocation,  place   the   arm    in   & 
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flexed  position  on  an  inside  angular  splint.  Employ  passive  move- 
ments early. 

3.  The *htfft  of  t/w  ulna  is  occasionally  fractured  without  implication 
of  the  radios,  Canm\ — Direct  violence.  Mature  of the  di$pta€tW*Mt< 
■ — The  upper  fragment  is  not  displaced,  being  held  in  position  by  its 
h  in  Reshaped  articulation  with  the  humerus.  The  lower  fragment 
is  drawn  towards  the  radius  by  the  pronator  quadra  his.  tiifpts*  — 
It  is  readily  detected  by  running  the  finger  along  the  prominent 
posterior  border  of  the  bone,  when  a  gap  or  irregularity  is  felt,  and 
by  crepitus  on  movement.  Treatment — Similar  to  that  of  fracture 
of  the  radius. 

The  carpus,  metacarpus  and  phalanges  .—Fractures  of  these 
hones  require  no  special  mention.  They  may  he  diagnosed  by  the 
deformity  and  crepitus,  or  if  obscured  by  swelling,  by  examining 
with  the  *  rays  ( Plate  X  V , ).  lies  t  for  a  f c  w  day  s  on  a  spl  i  u  t,  f  o  I  low  ed 
by  passive  movements  to  prevent  stiffness,  is  all  that  is  generally 
necessary. 
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Bruises  or  contusions,  burns,  scalds,  and  frost-bites  of  the 

lower  extremity  call  for  uo  special  mention  beyond  that  bruises  about 
the  hip  and  ankle  may  be  mistaken  for  fracture,  and  that  a  contusion 
of  the  limb  may  be  bo  severe  at  times  as  to  terminate  in  gangrene. 

Sprains  of  the  ankle  and  knee  are  very  common.  Pain,  inability 
to  bear  any  weight  on  the  limb,  effusion  into  the  joint  or  the  sheaths 
of  the  surrounding  tendons,  and  later,  ecchymosis  of  the  skin,  are 
the  usual  signs.  A  sprain  of  the  ankle,  when  there  is  much  swelling, 
is  often  difficult  and  sometimes  impossible,  without  the  aid  of  the 
x  rays,  to  diagnose  from  a  fracture,  and  should  then  be  treat' 
suclu  For  an  ordinary  sprain,  if  seen  before  the  swelling  has  taken 
place,  the  f'x»t  and  leg  should  be  firmly  bandaged  or  placed  in  \  "latter 
ol  Park  to  check  effusion.  After  keeping  the  limb  raised  fur  a  day  or 
two  the  plaster  is  removed,  the  limb  massaged  and  use  encouraged. 
When  the  swelling  is  already  present,  absolute  rest  should  be  enjoined, 
and  cold  or  evaporating  lotions,  a  wet  bandage  or  hot  fomentations 
should  be  applied.  When  the  swelling  has  subsided,  then  sham- 
pooing and  passive  movements  are  employed  if  any  stiffness  be  loft. 
Some  surgeons  advise  massage  from  the  first.  Uuly  when  the  ankle 
is  very  weak  during  exercise  should  a  plaster  or  poroplastic  splint  be 
employed,  Adhesions  due  to  excessive  fixation  must  be  broken  down 
under  an  anaesthetic,  and  then  massage  and  movement  kept  up. 

Rupture  of  muscles  and  tendons,  either  as  the  result  of 
external  violence  or  of  sudden  and  spasmodic  contraction  of  the 
muscle,  is  not  infrequent  in  the  lower  limb.s.  Rupture  of  the 
plom/taru  Of  Aekiiim  tendon  usually  happens  in  HMD  beyond  the 
middle  period  of  life  without  any  evident  cause.    It  is  attended  with 


I'i:«  hue  of  tin*  Mttri  ami  third  ujoturarpiiL  bones.      (From  a  *kia£ittHi  Ukeu 
bj  Dr.  Hu-h  Walsbam.) 
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a  distinct  snap,  and  a  feeling  as  if  the  part  had  been  struck, 
followed  by  pain,  and  sometimes  by  eechyinosis,  and  by  inability 
to  raise  the  heel.  Treatment* — A  plaster-of-l'aris  bandage  should  be 
applied  with  the  foot  in  the  extended  position  to  approximate  the 
ends  of  the  ruptured  tendon.  If  a  heel  is  made  to  the  plaster 
case*  the  patient  need  not  lay  up  for  more  than  a  few  days.  The 
plaster  case  should  be  worn  for  two  or  three  weeks. 

The  adductor  mmtten  may  be  ruptured  in  riding.  Rest  must  be 
enjoined  from  this  exercise.  The  rectus  and  vasti  arc  frequently 
partly  torn  at  football,  especially  when  out  of  training,  A  gap 
Appears  on  putting  the  muscle  into  action,  and  the  leg  is  much 
weakened.  When  this  is  the  case  the  ends  of  the  rectus  should  be 
sutured  together,  The  qtuidrtrtjm  extensor  may  be  ruptured  close 
to  the  patella  as  an  exceptional  variation  to  the  fracture  of  that 
bone.  An  old  man  should  be  encouraged  to  use  the  limb  ;  hi  a 
yomig  man  an  extensive  separation  should  be  united.  The  it<;<i- 
tttentum  patdfm  may  be  partly  torn  or  stretched,  and  may  be  treated 
as  described  under  Dislocation  qftkepQ&eUa* 

Wounds  in  the  groin >  thigh,  and  popliteal  space  are 
important  from  the  liability  of  arteries  (pp.  1^70,  431)  and  nerves 
(pp.  280,  288)  to  be  involved. 

Dislocations  of  the  Lower  Extremity* 

Dislocation  of  the  hip. — This  injury  is  much  less  common  than 
dislocation  of  the  shoulder,  ft  fact  readily  explained  by  the  strength 
oi  the  capsular  ligament,  the  depth  of  the  acetabulum,  and  the 
powerful  muscles  by  which  the  joint  is  surrounded.  It  occurs, 
however t  more  frequently  than  might  be  expected,  owing  to  the 
powerful  leverage  which,  from  the  great  strength  of  the  femur  and 
length  of  the  leg,  is  brought  to  bear  upon  the  joint  in  falls  upon 
the  knee  and  foot  with  the  limb  extended  and  abducted.  Dislocation 
therefore,  as  might  be  inferred,  is  more  common  in  the  young  and 
strong;  fracture  of  the  neck  of  the  femur  in  the  old  and  feeble 
Cause. — Dislocation  of  the  hip,  whatever  form  it  may  take,  generally 
occurs  when  the  limb  is  abducted.  In  this  position  the  head  of  the 
bone  presses  upon  the  inner  and  lower  part  of  the  capsule,  its 
weakest  part,  and  if  any  sudden  or  great  force  is  now  applied  to  the 
other  end  of  the  lever,  the  head  of  the  bone  may  be  forced  through 
the  capsule  at  this  spot  into  the  obturator  foramen.  Here  it  may 
remain,  or  if  at  the  time  of  the  accident  the  lirnb  is  flexed  and  rotated 
inwards  as  well  as  abducted,  it  may  be  carried  round  the  outer 
margin  of  the  acetabulum  on  to  the  dorsum  ilii ;  or,  if  the  limb  is 
extended  and  rotated  outwards  as  well  as  abducted,  round  the  inner 
margin  on  to  the  pubes.  In  rare  instances  it  would  appear  to  occur 
during  forced  adduction  of  the  limb,  the  head  of  the  bone  being  then 
driven  directly  backwards  on   to  the  dorsum  ilii.     In  such  a  case, 
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however,  the  rim  of  the  acetabulum  is  generally,  though  not  always, 
splintered  off  at  the  same  time. 

Thf  y,  or  iHfrfemoral  ligament  plays  so  important  a  part  in  dis- 
ioeataoo  Of  the  bip  that  its  attachments  should  be  briefly  considered 
before  studying  the  varieties  of  this  dislocation.  It  consist  §  of  a 
thickening  of  the  front  of  the  capsular  ligament,  and  is  attached 
above  to  the  anterior  inferior  spine  of  the  ilium,  and  then  divides 
into  two  branches  like  the  letter  V  inverted,  The  outer  branch  is 
inserted  into  the  upper  part  of  the  anterior  inter- trochanteric  ridge  ; 
the  inner  branch  into  the  lower  part  of  that  ridge.  It  is  exceedingly 
strong,  and  will  bear  a  breaking  strain  of  from  250  to  750  pounds. 
Both  branches  limit  extension  ;  the  outer  branch  rotation  outwards 
as  well.  The  whole  ligament,  therefore,  is  tense  during  extension 
and  outward  rotation  of  the  limb ;  relaxed  during  flexion  and  rotation 
inwards. 

Varieties. — I  dislocations  of  the  hip  are  divided  by  Jtigelow  into 
the  r"/ttho\  in  which  one  or  both  branches  of  the  Y  ligament  are 
intact,  and  the  tnyyw/tfr,  in  which  both  branches  arc  ruptured. 
In  tho  former  the  signs  are  constant,  as  the  untorn  branch  of 
the  Y  ligament  compels  the  bone  to  take  a  certain  definite  position. 
In  the  irregular  the  signs  vary,  as  both  branches  of  the  Y  being 
ruptured,  the  control  which  it  exercises  over  the  position  of  the 
bone  is  lost  Our  attention  here  will  only  be  directed  to  the 
regular  dislocations.  Df  these  Bigelow  descries  seven,  the  first  four 
of  which  are  commonly  known  as  the  elmsieal  dislocations  of  Sir 
Astttif  Cooper. 


=    I.  Dorsal 


GooFSflfr  Classification,      HrGELow'a  Classification, 

A,    Regular,      One  or  i»>th 
branches  of*  Y  entire. 
Dislocation  on  to  the  dor- ) 
sum  ilii  ' 

Dislocation  into  the  sciatic  (    =    3,   Dorsal    below    tin- 
notch  I  tenth  m  Both 
Dislocation    into    the  oIj-^    =    3,  Thyroid  and  down-  r    bram-hes 

turator  foramen  J  wards  of  Y 

Dislocation     on     to     the  I    =    4.  Pubic      and     sub-         entire, 
piibca  '  h  pi  nous 

5.  Anterior  oblique 


<>    Supraspinous 
7<   Everted  dorsal 


]       Outer 
(    branch  of 


I 


ruptured. 


B.  Irregular.     Both  branches 
of  Y  rupture  J. 
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1.  DtKlwition  on  to  the  dorsum  ilii  (the  dorsal  of  Hiyeloiv), — This 
ta  the  most  common  form  of  dislocation  of  the  hip*  The  head  of  the 
boDG  is  thrown  upwards  and  backwards  on  to  the  dorsum  of  the 
ilium,  the  articular  surface  of  the  head  looking  backwards,  and  the 
great  trochanter  forwards-  The  capsular  ligament  is  generally 
ruptured  at  its  lower  and  inner  part,  sometimes  posteriorly,  and 
the  round  ligament  is  usually  torn.  The  Y  ligament  is  uninjured, 
the  external  branch  preventing  ©version.  The  glutei  muscles  are 
raised  from  the  ilium  by  the  head  of  the  lame,  which  is  always 
situated  above  the  tendon  of  the  obturator  in  tern  us.  The  other 
external  rotators  have  been  found  variously  lacerated  or  torn  from 


Fm).  2*30.— Dislocation  on  Ftu.  270.— Dislocation  into 

dorsum  ilii.  sciatic  notch, 

(Cooper's  Dislocations.) 

(JVofc. — These  etowtical  figures  n.nd  thoac  on  p,  60!)  are  depicted  upright  the  letter 
to  show  l lie  (leforuiity.  It  U  nut  intended  thai  the  patient  shuuhl  \w  i-xaiiiiiied  in 
any  other  positwq  tJwm  lying  down.) 

their  attachment*.  Si&M  (Fig.  269)- — The  limb  is  slightly  fleied, 
addueted,  rotated  inwards,  and  shortened,  so  that  the  lower  end  of 
the  femur  crosses  the  lower  third  of  the  opposite  thigh,  and  the 
great  toe  rests  on  the  instep  of  the  opposite  foot.  The  head  of  the 
bone,  at  least  in  thin  subjects,  can  be  felt  in  its  abnormal  situation 
tie  attempting  rotation  of  the  limb.     The  great  trochanter  is  above 


502 


INJURIES   OF   REGIONS. 


a  line  drawn  from  the  anterior  superior  iliac  spine  to  the  most 
prominent  part  of  the  tuberosity  of  the  ischium  (A'ettitmts  line) 
(Fig!  271):  and  the  distance  from  the  top  of  the  great  trochanter 
to  a  line  drawn  horizontally  round  the  pelvis  on  a  level  with   the 


Pig.  271,— A— B,  Niton's  iimj. 

anterior  superior  iliac  spines  (Bryant**  liw)  is  less  on  the  injured 
than  on  the  sound  side, 

2.  DUioctition  into  th<  uotck  (tkc  tlormi  Mow  the  tendon  of 

Bitfctuw).-—Thu  head  of  the  bono  escapes  below  the  tendon  of  the 


I  i'.  272  -  Si  ith  ilislucatioti  of  i\w  lrft  Hip.  «,  shows  wH^Ut  shortening  in  extended 
pOsitton  nf  limb  ;  b,  shuwii  marked  »horl*nihg  in  fluxod  position,  (After  Dawson, 
of  Ohio.) 

obturator  interims,  and  then  ascends  behind  it  on  to  the  nubo 
the  ilium  just  in  front  of  the  sciatic  notch,  or  on  the  pyiiformn 
as  it  emerges   from   the   notch.     The  head  looks  back  wards  and 
the    great    trochanter    forwards,  e version  being  prevented  by  the 
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outer  branch  of  the  Y  ligament.  The  tendon  of  the  obturator 
internus  winds  over  the  neck  of  the  femur,  and  is  therefore  the 
great  obstacle  to  reduction.  The  capsule  is  generally  torn  below, 
the  round  ligament  ruptured,  the  gluteus  maximus  raised  by  the 
head  of  the  bone,  and  one  or  more  of  the  external  rotators  are 
usually  torn.  The  Signs  (Fig.  270)  are  very  similar  to  those  of  the 
former  variety  ;  but  the  {taxion,  adduction,  and  rotation  inwards 
are  less   pronounced.       The  lower   end  of   the  femur  crosses   the 


Fig.  273. — Dislocation  iiito 
obturator  foramen 


Fig.  274. — Dislocation  on  the 
pubes. 
(Cooper's  Dislocations.) 

(See  note  on  p.  601.) 


opposite  knee,  and  the  great  toe  rests  on  that  of  the  opposite  foot. 
Shortening  with  the  limb  extended  is  much  less  than  in  the  former 
variety  ;  but  with  the  limb  flexed  it  is  much  greater.  This  is 
shown  in  the  accompanying  diagram  (Fig.  272),  and  depends  upon 
the  fact  that  in  the  dislocation  on  to  the  dorsum  ilii  the  head  of  the 
bone  in  extension  lies  above  the  acetabulum,  and  when  flexed  at 
a  right  angle  to  the  body  on  the  same  level  as  the  acetabulum ; 
whereas  in  the  sciatic  dislocation  the  head  of  the  bone  in  exten- 
sion is    almost  on    the  same  level  as    the  acetabulum,  but    when 
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flexed  at  a  right  angle  to  the  body  lies  oou&iderably  behind  the 
acetabulum, 

3.  Dislfttyitinn  int**  th*  *J*t urator  foramen  {the  tkffotd  and  So&n 
wardi  of  Big*  tow). — The  head  is  displaced  downwards  on  to  the 
obturator  ex  tern  us,  where  it  lies  suspended  by  the  Y  Bg&ment,  and 
may  remain  either  just  below  the  acetabulum,  or  be  carried  slightly 
inwards  towards  the  perineum  or  outwards  towards  the  tuberosity 
of  the  ischium.  The  head  of  the  bone  generally  looks  slightly 
inwards,  and  the  trochanter  outwards.  The  capsule  and  round 
ligament  are  ruptured,  the  former  at  its  lower  and  inner  part.  The 
glutei,  pyriformis,  psoas  and  iliacus,  obturator  exteruus,  peetmeus, 
and  the  abductor  brevis  are  stretched  or  sometimes  torn,  8%gn& 
(Fig.  274). — In  the  more  common  form,  vh.  that  in  which  the 
head  is  displaced  downwards  and  a  little  inwards,  the  limb  is 
apparently  fttujthntctf,  due  to  the  lowering  of  the  pelvis  on  that  tide, 
but  is  really  shortened  about  half  an  inch  or  so.  It  is  also  abducted 
and  slightly  flexed,  whilst  the  body  is  bent  forwards  to  relax  the 
psoas  and  iliacus,  and  as  there  is  usually  some  external  rotation,  the 
toes  point  slightly  outwards.  The  nearer  the  head  of  the  bone 
approaches  the  perineum  the  more  plainly  can  it  be  felt,  and  the 
more  eversion  and  abduction  will  there  be ;  conversely,  the  nearer 
it  approaches  the  tuberosity  of  the  ischium  the  greater  its  inversion 
and  adduction  ;  whilst  when  it  is  displaced  directly  downwards  there 
will  be  neither  eversion  nor  inversion,  adduction  nor  abduction.,  but 
marked  flexion* 

4.  DitlCMtion  on  to  the  /tubes  (the  pa  hie  and  mSqpmow  oj 
Biijttou*).— The  head  of  the  bone  is  thrown  forwards  and  rests 
below  Poupart's  ligament,  either  upon  the  ramus  of  the  pubes  Qatfac) 
or  upon  the  pectineal  eminence  just  in  front  *>f  the  anterior  inferior 
spine  (mhzpimitx).  The  head  looks  forwards  and  the  trochanter 
backwards.  The  capsule  is  generally  torn  below,  and  the  round 
ligament  ruptured.  The  Y  ligament  is  entire  and  produces  the 
eversion  of  the  limb  characteristic  of  this  variety.  The  psoas  and 
iliacus,  with  the  anterior  crural  nerve  between  them,  are  generally 
stretched  tightly  over  the  head  of  the  bone.  The  h moral  vessels 
are  displaced  to  its  inner  side.  $i*ftt*  (Rg«  -71). — The  limb  is 
slightly  shortened,  flexed,  abducted,  and  rotated  outwards  ;  and  the 
head  of  the  bone  can  be  plainly  felt  in  its  new  situation.  There  is 
flattening  over  the  hip- joint. 

The  anterior  obKfue,  tmpratphumt,  and  everted  dorm(%  the  throe 
remaining  regular  dislocations  of  Bigclow,  are  too  rare  to  be 
described  here.  They  can  readily  be  produced,  however,  on  the 
dead  body.  Thus  the  ordinary  dorsal  dislocation  can  be  converted 
into  the  anterior  oblique  by  carrying  the  leg  across  the  symphysis, 
forcibly  trotting  the  thigh,  and  bringing  it  down  across  the  lower 
third  of  the  opposite  thigh,  in  which  position  it  becomes  firmly 
locked.     If  now  the  thigh  is  forced  into  the  perpendicular  position, 
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the  outer  branch  of  the  V  ligament  will  be  ruptured  and  the  supra- 
spinous variety  produced.  This  variety  in  its  turn  can  be  converted 
into  the  everted  dorxU  by  circumducting  the  extended  limb  inwards 
and  then  everting  it. 

Treatment. — Reduction  may  be  effected  by:  1,  manipulation; 
2 ,  traction  with  the  limb  in  the  flexed  position  ;  3,  traction  with 
the  limb  in  the  extended  position.  Of  these  methods  the  first  and 
the  second  are  the  most  scientific,  and  when  their  principles  are 
understood  and  they  are  rightly  applied,  they  are  usually  the  most 
successful.  Recent  dorsal  dislocations  should  always  be  reduced 
by  the  first  or  second  method,  aided  if  need  be  by  an  anaesthetic; 
and  these  methods  will  often  succeed  in  reducing  cases  of  long 
standing  after  traction  in  the  extended  position,  even  with  the 
pulleys,  has  frilled.  In  long-standing  cases,  should  manipulation 
fail,  reduction  should  be  made  by  4,  open  incision, 

1.  Reduction  hy  manipulation  consists  in  relaxing  the  Y  ligament, 
the  chief  obstacle  to  reduction,  and  then  by  means  of  various  move- 
ments of  rotation,  circumduction  and  extension  applicable  to  each 
particular  variety  of  dislocation  in  making  the  head  of  the  bone 
retrace  its  steps  round  the  margin  of  the  acetabulum,  and  finally 
re-enter  the  acetabulum  through  the  hole  in  the  capsule  hy  which  it 
escaped.  To  do  this  it  is  necessary  to  know  in  what  direction  the 
luad  of  the  l»oue  looks  in  any  particular  position  of  the  limb — a 
]K>int  easily  determined  by  remembering  that  the  articular  surface 
of  the  head  looks  very  nearly  in  the  same  direction  as  the  internal 
condyle.  It  must  be  further  remembered  that  by  rotation  is  meant 
the  rolling  of  the  femur  on  its  own  axis;  that  in  outward  rotation 
the  anterior  surface  of  the  patella  is  rolled  outwards,  and  in  inward 
rotation  inwards;  that  by  circumduction  is  meant  the  revolving  of 
the  femur  round  the  axis  of  its  head,  and  that  in  this  movement  the 
anterior  surface  of  the  patella  always  looks  to  the  front.  During 
the  manipulation  the  patient  should  be  placed  upon  his  back  upon 
the  floor,  while  the  surgeon  with  one  hand  should  grasp  the  ankle, 
and  with  the  other  the  thigh  or  leg,  and  put  the  limb  through  the 
several  movements  required  for  the  kind  of  dislocation.  An  assistant, 
if  necessary,  should  fix  the  pelvis.  For  the  dislocation  on  the 
tiemm  Uii  and  into  the  miai^:  KWtai  the  movements  are  practically 
the  same  ( Fig,  275),  The  limb  should  be  flexed  and  slightly 
adducted  to  disengage  the  head  from  behind  the  acetabulum  and 
then  abducted)  rotated  outwards  and  brought  down  parallel  to  the 
sound  limli.  These  movements  are  tersely  described  by  Bigelow  in 
the  words  "  lift  up,"  "bend  out,"  "roll  out,"  ■>.,  lift  up  or  flex- 
bend  out  or  abduct — roll  out  or  rotate  outwards.  The  head  is  thus 
compelled  to  revolve  round  a  centre  formed  by  the  great  trochanter, 
which  is  held  in  position  by  the  outer  branch  of  the  Y  ligament.  In 
the  thyroid  (Fig,  276)  the  thigh  should  be  flexed  and  slightly 
abducted,  then  rotated  forcibly  inwards  and  adducted,  and  brought 
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down  parallel  to  the  Bound  thigh.  The  head  is  thus  made  to  retrace 
bepa  towards,  and  re-enter  the  acetabulum,  the  Y  ligament  being 
wound  up,  as  it  were,  and  ao  put  on  the  stretch.  In  the  pMc  the 
reduction  is  said  to  he  accomplished  in  u  manner  similar  to  that 
employed  for  the  thyroid.  In  a  pubic  dislocation  recently  under 
the  care  of  one  of  us  (Walsham)  manipulation  failed,  although 
practised  several  times,  the  head  in  each  instance  passing  into  the 
thyroid  Foramen.  On  gentle  traction,  however,  downwards  and  out- 
wards the  head  was  reduced  with  ease.  A  present  and  a  former 
colleague  have  each  had  a  similar  experience  to  ours. 

2.  Rttiiteiivnx  by  traction  with  the  limb  hi   tht  jlfwl  position* — 
The  flexion  of  the  limb  has  for  its  aim  the  relaxing  of  the  Y  ligament 


Ficj.  '^7;-  —  Hefted  of  reducing 

the  Jooftl  And  ferixitie  disloca- 

s  of  the  Lip  ly  umsiipnla* 

lion. 


Fi'i.  27*>,— Method  *f  reducing 
the  pubic  and  tVyroid  duiocv 
tiofia  of  the  hip  hj  uuinipuU* 


(After  Bigelo*) 

and  other  ligaments  and  tendons  that  impede  reduction,  and  then 
drawing  the  head  of  the  bone  directly  into  its  socket.  In  tibtdorml 
dislocation  the  thigh  should  be  flexed  at  a  ri^ht  angle  to  the  body, 
and  traction  then  made  in  an, upward  direction,  slightly  lulducling 
and  rotating  inwards  to  disengage  the  head  from  behind  the  fc 
bultiin.     Cottotef-proaaUre  maybe  made,  if  necessary,  bj  the  rat] 

placing  his  old t-d  foot  <ai  the  anterior  iliac  spine  whilst  drawing 

or  jerking  the  limb  upwards.  If  on  flexion  it  ii  found  that  the  limb 
cannot  be  abducted  beyond  the  perpendicular  with  the  body,  the 
hole  in  the  capsule  is  probably  too  stnall  to  allow  of  the  head  being 
replaced,  It  may  readily  be  enlarged  by  circumducting  the  Hexed 
thigh  outwards  across  the  abdomen.  The  pulleys  were  used  in 
fanner  days,  the  patient  then  being  laid  on  his  eonnd  side  and 
counter-extension  applied  to  the  pelvis  by  a  leather  tand  secured 
to  the  wall  ;  or  the  patient  was  placed  on  his  back,  the  pelvis  secured 
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to  the  floor,  and  the  pulleys  attached  to  a  staple  in  the  ceiling.  In 
the  sciatic  the  same  manipulation  should  be  adopted,  as  the  flex  ion 
frees  the  head  of  the  bone  from  the  tendon  of  the  obturator  in  tenuis 
which  winds  round  its  neck,  and  together  with  the  Y  ligament,  which  is 
also  relaxed  by  flexion,  is  the  chief  obstacle  to  reduction.  In  the 
thyroid  the  limb  should  be  flexed  and  abducted,  and  the  head  of 
the  bone  drawn  towards  the  socket,  counter-pressure  being  made,  if 
required,  by  the  uu booted  foot  on  the  pelvis.  In  the  puttie  the 
limb  should  be  flexed  on  the  pelvis,  whilst  the  head  is  drawn  down 
towards  the  acetabulum  by  a  jack-towel  passed  round  the  upper 
third  of  the  thigh.  At  the  same  time  the  limb  should  be  rotated 
slightly  inwards, 

3.   Reduction   hy  foreihh    traction    tvith  the   timh  in  the  extruded 

Hon  Ki  the  method  recommended  by  Sir  As t ley  Cooper,  but  is  one 

which  is  now  seldom  used.     It  had  for  its  object  the  drawing  of  the 

head    of   the   femur  directly  into  the  acetabulum    by  main  force, 


Flo*  277, — deduction  of  dorsal  dislocation  by  pulleys  in  extended  pofcitmu. 

MhIoaiI  i'.ms 


(Cooper's 


rupturing  any  ligaments,  muscles,  or  tendons  that  offered  impedi- 
ment. The  extending  force  was  made  in  the  line  of  the  dislocated 
femur,  generally  by  means  of  the  pulleys,  which  were  usually  secured 
to  the  lower  third  of  the  thigh  by  a  padded  leather  bund,  counter- 
extension  being  made  simultaneously,  and  in  the  same  straight  line 
as  the  extension,  by  fixing  the  pel  via  by  means  of  a  perineal  bud, 
secured  by  suitable  straps  to  a  staple  in  the  wall  or  floor.  The 
patient  was  placed  on  a  low  couch  or  on  a  mattress  on  the  floor. 
The  line  of  extension  and  counter-extension  differed  according  to  the 
form  of  dislocation.  Thus: — In  tin-  dortcU  (Fig,  277),  extension 
was  made  across  the  lower  third  of  the  sound  thigh,  the  pulley* 
being  fixed  to  a  staple  in  the  wall  a  few  feet  from  the  foot  of  the 
couch  above  the  level  of  the  body,  and  the  i  omitcrcsUiiding  band 
to  a  staple  in  the  floor  near  the  head  of  the  couuh.  In  the  $eiatie 
the  extension  was  made  in  a  nearly  similar  direction,  save  that  the 
thigh  was  more  flexed.  In  the  thyroid^  extension  was  made  in  an 
upward  and  outward  direction,  by  means  of  a  perineal  band  passed 
round  the  upper  part  of  the  dislocated  thigh  and  attached  to  pulleys 
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fixed  to  a  staple  in  the  wall  on  the  injured  side.  Counter  extension 
was  made  1  iy  a  kind  passed  round  the  pelvis  and  secured  to  a  staple 
in  the  floor  on  the  sound  side.  The  ankle,  in  the  meantime,  was 
drawn  towards  the  mesial  line  of  the  body  by  the  surgeon's  hand 

i  passed  behind  the  sound  limb.  The  line  of  extension  and  counter- 
extension  here  run  obliquely  across  the  body.  In  the  pubic,  extension 
was  made  downwards  and  outwards  by  pulleys  attached  to  a  staple 
in  the  floor,  counter-extension  being  made  by  the  perineal  band, 
which  was  carried  upwards  and  inwards  across  the  opposite  shoulder, 
and  attached  to  a  staple  in  the  wall.  After  the  extension  had  been 
applied  some  time  the  head  of  the  bone  was  lifted  over  the  edge  of 
the  acetabulum  by  a  jack-towel,  the  thigh,  if  necessary,  being  rotated 
inwards  at  the  same  time. 

4.  But  all  this  extension  by  pulleys  has  been  superseded  by  reduc- 
tion by  opm  JNttjfofi,  which  has  of  late  been  practised  successfully  in 
oases  of  long  standing  where  manipulation  or  gentle  extension  have 
failed.  The  head  of  the  bone  having  been  exposed  It.  is  free* I  from 
Jit  irons  bands  and  adhesions,  the  acetabulum  is  cleared  of  any 
fibrous  tissue  that  may  bo  found  filling  it,  and  the  head  of  the 
bone  replaced.  Movements  are  started  as  soon  as  the  wound  has 
healed, 

The  patella  may  be  dislocated  outwards,  inwards,  upwards,  and 
edgeways.  The  outward  dislocation  is  the  most  common  j  the  upward 
variety  can  only  occur  when  the  ligament  patelltc  has  been  ruptured 
or  divided.  The  outward  and  inward  varieties  may  be  complete  or 
incomplete.  In  the  dislocation  edgeways,  which  is  very  rare,  the 
patella  rests  vertically  on  one  edge  between  the  condyles,  either 
the  outer  or  the  inner  edge  looking  forwards,  but  most  commonly 
the  former.  Cauw* — Muscular  action,  or  a  blow  on  the  outer  or 
inner  edge  of  the  bone.  Knoek-knee  predisposes  to  the  outward 
disWation,  bow -leg  to  the  inward.  The  $ign$  are  obvious,  the 
position  of  the  patella  indicating  the  nature  of  the  accident  Trmt* 
WkmU — With  the  patient  amesthetised,  the  thigh  should  be  flexed  on 
the  alwloruen  to  relax  the  quadriceps  extensor  muscle  ;  and  the  leg, 
for  the  same  purpose,  extended  on  the  thigh.  In  the  outward  and 
inward  dislocation,  pressure  should  now  be  made  on  the  edge  of  the 
patella  that  is  further  from  the  centre  of  the  joint  so  as  to  raise  the 
opposite  edge  and  tilt  it  over  the  condyle,  when  it  is  at  once  drawn 
into  place  by  the  action  of  its  muscles.  In  the  edgeways  variety, 
pressure  should  be  made  with  the  thumbs  in  opposite  directions  on 
the  upper  ami  lower  margin  of  the  dislocated  Imue,  this  manipulation 
bablg  aided  by  suddenly  and  forcibly  flexing  the  knee,  and  then,  if 
necessary,  by  extending  it.  Reduction,  though  generally  easy,  is 
■OBieLiiiie*  nt  tended  with  great  difficulty,  and  has  occasion  ally  bs*Q 
fonud  impoaaihle,  even  after  subcutaneous  division  of  ligament*  and 
tendon*.  Kflnsion  into  the  joint  generally  follows,  and  should  be 
treated  in  the  usual  way,     After  reduction  the  joint  should  be  placed 


DISLOCATION   OF  THK  KNEE. 


609 


on  a  back  splint  or  in  plaster  of  Paris,  and  a  knee-cap  subsequently 
uonu  or  the  knock-knee,  if  present,  cured  to  prevent  a  recurrence 
of  the  dislocation. 

Partial  *h 'si rtcafion  of  tktjiatdla,  the  result  of  an  elongated  patellar 
ligament,  sometimes  occurs.  The  elongation  of  the  ligftu&eni  allows 
the  patella  to  be  placed  on  the  fern  or  when  the  knee  is  Hexed  so  that 
its  anterior  surface  looks  directly  upwards.  As  a  consequence  of 
the  elongation  of  the  ligament,  the  patella  from  time  to  time  is  apt 
to  slip  suddenly  over  one  or  other  condyle,  causing  the  patient 
to  fall  In  three  cases  Walsham  has  succeeded  in  curing  the 
condition  by  transplanting  the  tubercle  of  the  tibia  lower  down 
the  shaft  of  the  bone  for  half  an  inch  to  an  inch  according 
tit  the  amount  of  elongation  of  the  ligament,  The  method  of 
transplanting    the    tubercle    will    be    understood    by    referring    to 
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Williams   method  of  transnlanting  tlit»   tnl gfl  le   of  the  tibia  for   All 
i>  I  ungated  i«iteJla  ligament, 


Rg,    Bf8i      The    tubercle    is    fixed    in   its   new    situation    by   an 
ivory  peg. 

The  knee,  — Dislocation  of  the  knee  is  exceedingly  rare.  It  may 
oceur  in  a  forward,  backward,  inward,  and  outward  direction,  and  in 
any  case  may  be  complete  or  incomplete.  Cau&e. — I'sually  gtt&J 
violence,  as  a  severe  wrench  or  twist  of  the  joint.  Five  eases 
of  complete  dislocation  forwards  occurred  simultaneously  owing  to  a 
cage  falling  to  the  be  it  turn  of  a  mine.  Two  men  were  caught  and 
whirled  round  by  machinery,  whilst  their  legs  struck  a  wall  J  both  had 
I  double  complete  dislocation,  the  right  forwards  the  left  backwards, 
A  carpenter  has  suffered  a  lateral  dislocation  by  slipping  between 
the  joists  of  an  im  hoarded  floor.  Si$n*.~hi  the  lateral  dislocations, 
which  are  generally  incomplete,  a  projection  caused  by  the  odd 
dyles  of  the  femur  on  the  one  side,  with  a  depression  below,  and  * 
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projection  of  the  tibia,  or  of  the  fibula,  as  the  case  may  be,  on  the 
opposite  side,  with  a  depression  above,  at.  once  show  the  nature  ol 
the  injury-  In  the  anteroposterior  varieties,  whieh  are  generally 
complete  there  is  gftfct  shortening  and  deformity  of  the  limb;  the 
head  of  the  tibia  in  the  forward  dislocation  project*  anteriorly  ; 
whilst  iu  the  backward  it  can  be  felt  in  the  ham.  In  the  former 
there  is  generally  considerable  swelling  and  congestion,  and  often  pain 
in  the  limb  below  the  knee,  from  pressure  of  the  condyles  of  the 
femur  on  the  popliteal  vessels  and  nerves.  Twit  me  nL — Rednc* 
u.Hi,    as   ft    rule,    ifl   easily  accomplished   by    extension,    orahimd 

with  manipulation  and  pressure  in 
the  direction  indicated  by  the  variei y 
of  the  dislocation.  The  limb  should 
then  be  placed  on  a  back  splint,  :m>l 
an  ice-bag  applied  to  the  knee,  passive 
movements  being  begun  at  the  end  of 
two  or  three  weeks,  and  a  knee-cap 
subsequently  worn  for  twelve  months 
at  the  least.  Compound  dislocations 
usually  call  for  amputation  when  the 
popliteal  artery  is  torn. 

Dislocation  of  one  of  thr  wtmilww 
S&rtilOQn  of  the  fate,  usually  the 
internal,  may  occur  from  a   stM 

or  wrench  of  the  joint  during 
semi-flexion.  In  miners  it  occurs  in 
extending  the  knee  after  kneeling  iu 
a  cramped  position  ;  the  internal  or 
external  semilunar  cartilage  is  caught 
and  nipped  across  between  the  joint 
surfari-  iMiyn  Robaon).  The  acci- 
dent is  attended  with  sudden  and 
severe  pain,  a  <(  locking  "  of  the  joint 
usually  in  a  bent  position,  and  the 
presence  of  a  hollow,  sometimes  of  a 
projection  over  the  site  of  the  semilunar  cartilage.  There  is  at  hr.si 
commonly  some  effusion  into  the  joint.  In  chronic  cases  the  jiatieut 
may  lie  able  to  displace  and  replace  the  cartilage  at  will  by  twisting 
his  kneeu  The  condition  may  closely  simulate  a  loose  body  iu  the  joint 
or  a  nipped  synovial  fringe,  but  the  abort*  signs  will  generally  suffice 
to  distinguish  it.  The  diagnosis  is,  however,  sometimes  difficult  unless 
the  patient  is  seen  at  the  time  the  cartilage  is  displaced.  IVmtmrttt. — 
To  replace  the  eanduje.  Hex  the  thigh  on  the  abdomen  and  the  leg 
on  the  thigh,  and  rotate  the  leg  outwards  ;  then  manipulate  the  car- 
tilage with  the  ringers  and  suddenly  extend  the  leg,  at  the  same 
time  rotating  U  uutwiu-ds.     If  not  m  J,  give  the   patient  an 

aiuvsthctie    and    repeat  the  procedure,       To    prevent  a  recurrence 


Fin.  270,—  Splint  for  retaining  in 
\*Ut*  i  ditlocitttJ  ■emilunH.r  curti- 
lage The  mechanism  limit-  Um 
>».  ument  of  the  joint  to  flexion 
umi  nvminh,  a,||  rotatory  m««ve- 
incur  J*ing  prevent*  I* 
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the  movements  of  the  joint  should  be  limited  to  flexion  and  extension 
by  means  of  a  special  form  of  splint  (Fig,  279),  which  should  be 
tvoto  for  a  year  or  longer*  In  intractable  eases  in  which,  notwith- 
standing the  use  of  the  above  instrument,  the  cartilage  is  constantly 

ig  dislocated  and  recurrent  attacks  of  synovitis  set  upt  the  joint 
should  be  opened  through  a  vertical  incision  at  the  inner  hide,  and 
the  cartilage  removed.  This  is  best  done  by  passing  a  hook  under 
the  cartilage  and  then  shaving  it  off  from  the  bone  at  both  ends.  It 
is  important  to  take  away  as  much  as  possible  of  the  anterior  end  of 
the  cartilage,  or  the  symptoms  may  recur*  Before  the  capsule  is 
opened  all  tucmorrhage  should  be  stopped,  and  at  the  end  of  the  opera- 
tion the  synovial  membrane  and  capsule  should  be  accurately  closed 
by  fine  silk  or  kangaroo- tail  tendon  sutures.  The  strictest  precau- 
tions should  be  taken  to  prevent  inflammation  and  sepsis.  Thus 
the  limb  should  be  placed  on  a  splint  a  few  days  before  the  opera- 
tion, and  the  skin  most  carefully  asepticised.  After  the  operation 
the  splint  should  be  continued  for  a  week  or  fortnight,  and  passive 
movements  and  massage  then  employed  till  free  movement  is 
attained. 

Tho  ankle. — The  astragalus,  together  with  the  rest  of  the  bonei 
of  the  foot  may  be  dislocated  from  the  socket  formed  for  it  by  the 
tibia  and  fibula,  in  an  outward,  inward,  'backward,  forward,  or 
upward  direction  {Fig,  295).  All  five  varieties  are  generally  com- 
plicated by  fracture  of  the  fibula,  or  of  the  internal  malleolus.  The 
outward  and  imifard  varieties  will  he  described  under  the  head  of 
FraHurt  of  the  Fibula  (see  p.  627),  The  backward  and  forivard 
varieties  are  rare  ;  the  latter  especially  so.  In  the  former  {Fig,  280), 
the  astragalus  is  either  partially  or  com pletely  driven  backwards  from 
its  socket,  carrying  with  it,  of  course,  the  other  bones  of  the  foot,  so 
that  the  foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
Achillis  tense.  In  the  forward  variety  the  astragalus  is  generally 
fid  only  partially  from  between  the  malleoli,  and  the  foot  appears 
lengthened, the  heel  less  prominent  than  natural,  and  the  tendo  Achillis 
relaxed,  In  the  Upward  variety  the  tibia  and  fibula  are  torn  asunder, 
and  the  astragalus  is  forced  upwards  between  them.  The  ankle  aj spears 
widened,  the  malleoli  are  almost  in  contact  with  the  ground,  and  all 
motion  at  the  ankle  joint  ts  lost  7'rrtitmcnt.  -The  leg  having  been 
Besed  and  the  foot  extended  to  relax  fchec&If  muscles,  make  extension 
00  the  foot  whilst  an  assistant  holds  the  thigh,  and  then  manipulate 
the  bobtt  into  position.  If  necessary,  give  an  anesthetic,  and  cut 
tin  tendo  Achillis,  Place  the  foot  and  leg  on  a  back  splint,  or,  if 
preferred,  on  a  Chile's  or  Dupuytren's  splint. 

( t<mpow*d  dislocation  of  th*  sulfa. — In  young  and  healthy  subjects 
an  attempt  should  be  made  to  save  the  foot,  unless  the  mam  vessels 
are  torn,  or  there  is  much  comminution  of  the  bones,  or  extensive 
laceration  of  the  soft  parts,  when  amputation  is  the  safer  course. 
Resection  of  the  bones,  however,  may  in  rame  instances  he  under- 

BBS 


INJURIES  <>F   REGIONS, 

taken  with  advantage*  hut  each  case  must  be  judged  on  its  in* 
and  the  indications  for  the  resection  cannot  be  discussed  here. 

The  astragalus  may  be  dislocated  horn  the  tibia  and  fibula  above 
and  from  the  os  calcis  and  scaphoid  below  and  in  front,  in  a  forward, 
backward,  inward  or  outward  direction  ;  whilst  very  rarely  it  may 
be  rotated  on  its  OWU  axis  either  vertically  «»r  horizontally.  The 
forward  dislocation,  which  is  generally  produced  by  a  wrench  of  the 
extended  foot,  is  the  most  common,  the  bone  in  this  variety  usually 
inclining  either  a  little  outwards,  or  a  little  inwards  at  the  same  time. 
The  backward  dislocation  most  often  occurs  from  a  wrench  when  the 
foot  is  flexed.  The  lateral  dislocations  when  complete  are  always 
compound,  and  nearly  always  associated  with  frarturcof  the  malleoli 
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Signs. — The  astragalus  in  the  ffrrwmft  variety  can  be  felt  projecting 
under,  and  often  threatening  to  protrude  through  the  skin  of  the 
instep ;  whilst  in  the  backward  form  it  gives  rise  to  a  prominence 
beneath  the  teudo  A  chillis  which  it  causes  to  bulge,  backwards,  to 
shortening  of  the  foot,  and  to  a  projection  of  the  tibia  in  front.  The 
tf  varieties  being  compound,  the  nature  of  the  injury  is  obvious. 
TnatmmL — In  the  simple  form  attempts  should  always  be  made  to 
push  back  the  displaced  bone  into  it*  socket  by  making  pressure  in 
the  proper  direction,  the  calf-muscles  Wing  relaxed  by  position,  tlio 
foot  extended,  and  the  tcudo  Aehillis,  or  any  othtff  te&diot]  or  ligament 
that  is  felt  tense,  divided  if  necessary.  An  anient hetie  in  generally 
required.  If  reduction  is  then  found  impossible,  the  rule  was  to  leave 
the  displaced  bone  alone,  and  only  to  excise  it  if  sloughing 
th rea te n ed  o r  h ad  actually  occ u rred,  Se e j  n  l%  I « 0  m 0  f  e  r ,  h o w  s u ccess f u \ 
are  the  results  of  excision  of  the  astragalus  for  intractable  cases 
of  club-foot,  we  should  ourselves,  if  we  failed  to  reduce  the  bone, 
remove  it  at  once.  In  a  compound  distention  the  bone  should,  as  a 
rule,  lie  excised. 
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The  subaitragaloid  dislocation  (Fig.  1*81)  is  one  in  which  the 
bones  of  the  foot  are  displaced  from  the  astragalus,  which  itself 
retains  its  natural  connections  with  the  tibia  and  fibula.  The  foot 
is  generally  displaced  cither  backwards  and  inwards,  or  backwards 
and  outwards ;  more  rarely  in  the  opposite  directions.  In  the 
buck  ward  md  inward  variety  (Fig-  281)  the  foot  is  inverted, 
the  sole  looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  is  buried  by  the  projection  of  the  os  calcis  beyond 
it,  and  the  head  of  the  astragalus  forms  a  distinct  prominence  on 
the  outer  side  of  the  instep,  over  which  prominence  the  tikin  is 
tightly  stretched.  In  the  backward  and  outward  variety  the  foot 
is  everted  instead  of  inverted,  the  internal  malleolus  is  prominent , 
the  external  buried,  and  the  astragalus  projects  on  the  inner  side  of 
the  instep  (Fig,  21)5  E).  The  forward  varieties  are  too  rare  to  require 
description.  The  normal  relations  of  the  head  of  the  Ifttngftlufl 
to  tht<  malleoli,  together  with  the  signs  above  given,  will  serve  to 
distinguish  it  from  dislocation  of  the  astragalus  alone,  the  injury 
with  which  it  is  most  liable  to  be  confounded.  Treatment* — In  the 
backward  varieties  the  foot  should  be  drawn  forwards,  whilst  the 
leg  is  forced   h  Lb,  the  teudo  Achillis  and  the  tibialis  autieus 

and  posticus  being  divided  if  necessary  after  the  patient  has  been 
put  under  an  an  esthetic.  Reduction  is  sometimes  very  difficult  or 
even  impossible  in  consequence  of  the  tibial  tendons  hooking  round  the 
head  of  the  astragalus  or  of  the  mutual  interlocking  of  the  bones. 
After  reduction  the  foot  should  be  placed  on  a  splint,  and  an  ice- 
bag  applied.  If  sloughing  occurs,  Pirwjoff**  or  Synu**  amputation 
may  have  to  be  performed. 

Dislocation  of  the  separate  bones  of  the  tarsus}  of  the 
metatarsal  bones,  and  of  the  phalanges  of  the  toes  arc  too 
raw  to  require  Bpeoiaj  description. 


FnirUots  of  tht:  Lower  Extrfmttt/. 

Fractures  of  the  femur  may  he  divided  into  fractures  <>f — 
t  the  upper  end;  11.  the  shaft ;  and  HL  ikt  Itwr  mi. 

I  Fractures  of  the  upper  end  of  the  femur  may  he 
divided  into — 1,  intracapsular  fracture  of  the  neck;  li,  extracap- 
sular fracture  of  the  neck  ;  3,  fracture  of  the  great  trochanter:  laid 
4,  separation  of  the  epiphysis  of  the  head. 

I.  Intracapsular  fracture  occurs  most  frequently  in  the  old, 
and  more  commonly  in  women  than  in  men.  CtttWf-— Th«  atrophy 
and  fatty  degeneration  of  the  bone  and  the  diminished  obliquity 
of  the  neck  which  ii  laid  frequently,  though  not  invariably,  to 
attend  old  flgc,  are  the  chief  predisposing  causes.  Prof.  Humphry 
maintained,  hnwever,  that  there  is  no  diminution  of  obliquity  as  age 
advances,  Slight  indirect  violence,  inch  as  slipping  off  the  curbstone, 
catching  the  toea  in  the  carpet,  tto,,  is  the  common  exciting  cause. 
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State  *[f  tht  parU- — The  Hue  of  fracture  (Plate  XVI.)  may  be 
Med  at  any  part  of  the  neck  within  the  capsule,  and  may  be 
transverse  or  oblique ;  the  usual  situation,  however,  is  just  external 
to  the  head,  and  the  direction  trans  verse.  The  fragment*  may  bi 
impacted  or  non-impacted,  hut  impaction  is  the  exception.  In  the 
impacted  form  the  lower  fragment  is  nearly  always  driven  into  the 
upper ;  wheu,  however,  the  fragments  are  very  jagged,  mutual  inter- 
locking may  occur.  The  periosteum  covering  the  neck — the  cervical 
reflection  as  it  in  sometimes  called- — amy  be  partially  or  completely 
torn,  so  that  all  connection  between  the  head  and  the  rest  of  the  bone 
is  severed.  Upon  the  extent  of  its  rupture  will  in  part  depend  the 
amount  of  displacement  of  the  fragments,  and  the  kind  of  union 
that  will  occur.  In  the  11011  impacted  form  the  lower  fragment 
with  the  rest  of  the  femur  is  drawn  slightly  upwards  by  the  muscles 
inserted  into  the  trochanters,  and  at  the  sometime  generally  rotated 
outwards.  The  outward  rotation  wmild  appear  to  depend  in  part 
00  the  direction  of  the  line  of  fracture,  and  in  part  on  the  weight 
of  the  limb,  which  lm*  1  natural  tendency  to  roll  outwards.  Method 
ntm* — In  consequence  partly  of  the  feeble  blood  supply  of  the 
upper  fragment,  and  partly  of  the  fragments  not  being  in  apposition, 
b"iiv  union  seldom  oecurst  the  parts  becoming  bound  together  by 
fibrous  tissue  or  remaining  ununited.  In  the  latter  case  the  frag- 
ment* become  rounded  off  and  polished,  forming  a  false  joint  ; 
whilst,  owing  to  the  absorption  of  the  lower  fragment,  gi 
shortening  of  the  neck  usually  ensues. 

iSJjfUa. — Slight  shortening — about  three-quarters  of  an  inch, 
e version,  inability  to  raise  the  limb  from  the  horizontal  position, 
approximation  of  the  great  trochanter  to  the  anterior  hu  peri  or 
spine  of  the  ilium,  rotation  of  the  great  trochanter  through  a 
smaller  arc  than  on  the  opposite  side,  and  crepitus,  are  the  usual 
.signs.  Occasionally  there  may  be  no  shortening  at  first,  and 
patients  have  been  known  to  walk  after  the  injury.  In  rare 
instances  there  baa  been  inversion  instead  of  e version,  a,  fact  not 
easy  of  explanation.  In  the  impacted  farm  there  is  no  ere] 
the  shortening  is  less,  and  does  not  disappear  on  extension,  and  the 
patient  may  be  able  to  raise  the  limb  from  the  horizontal  position, 
and  perhaps  stand  or  walk  on  it.  JJitu/mw's.  The  age  of  the 
patient,  the  very  slight  shortening,  the  absence  of  bruising  about 
the  trochanter,  the  sliglitueas  of  the  violence  occasioning  it,  and 
Mn.  emersion  of  the  limb,  are  the  chief  signs  which  poiin 
intracopMihr  fraetuiv  ;  but  it  may  haw  to  be  diagnosed  from  the 
extracapsular  forni,  from  dislocation  of  th«  hip,  from  dislocation 
with  fracture  of  the  acetabulum,  from  chronic  osteoarthritis,  ami 
from  mere  contusion  of  the  hip.  In  the  tttrocaptutar  form  the 
shortening  is  greater,  the  patient  usually  younger,  the  occasioning 
violence  direct  and  more  severe,  and  there  is  often  bruising  and 
cechy rnosis  of  the  skin  and  widening  of  the  trochanter,     hi  did&fr 


Intra- capsular  fracture  oi  ilie  uerk  of  Hits  femur.     (From  a  aktagram  taken  by 
Dv   Hugh  Wakbaai.) 

[Tofftcfip.  014. 
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ft  on  there  is  loss  of  mobility  of  the  limb,  and  the  head  of  the  bone 
can  be  felt  in  the  abnormal  position,  The  only  common  dislocation 
with  which  the  ordinary  form  of  fracture  could  be  confounded  is 
the  pubic,  as  in  this  alone  is  there  any  e  version  ;  hut  here  the 
distinct  prominence  formed  by  the  head  of  the  bone  on  the  pubes 
at  once  serves  to  distinguish  it.  hi /racture  of  the  acetabulum  with 
dislocation  there  is,  in  addition  to  crepitus,  the  presence  of  the 
head  of  the  bone  in  an  Abnormal  situation,  whence  it  can  be  drawn 
OH  extension  of  the  limb,  but  returns  when  the  extension  is  related, 
crepitus  during  these  movements  being  felt.  Chronic  o&teo- 
tivthritiii,  in  which  in  consequence  of  the  absorption  of  the  head  of 
the  bone  there  is  often  shortening  and  c version,  and  in  consequence 
of  the  movement  of  the  osteophytes  upon  each  Other  crepitus,  may 
be  distinguished  from  intracapsular  fracture,  which  it  may  simulate, 
should  a  patient  suffering  from  it  have  a  fall,  by  the  history  of 
pain,  lameness,  and  stiffness  before  the  injury.  In  cwt  fusion  of 
the  hip,  though  there  may  be  cversion  of  the  limb  and  loss  of  power, 
the  trochanter  retains  its  normal  relations,  and  there  is  no  shorten- 
ing or  crepitus.  It  should  be  remembered,  however,  that  hi 
:»ld  people  absorption  of  the  neck  of  the  bone  may  slowly  take 
place  after  a  contusion,  and  of  this  the  patient  should  be 
warned,  as  otherwise  the  surgeon  may  be  accused- of  overlooking 
a  fracture. 

The  treatment  should  vary  according  to  the  age  and  powers  of 
the  patient  Thus  in  the  oid  and  feeble  in  whom  bony  union  can 
scarcely  be  expected,  and  in  whom,  moreover,  long  confinement  on 
the  back  is  liable  to  produce  bedsores  and  even  fatal  hypostatic 
ocmgevtlon  of  the  lungs,  the  limb  should  be  merely  placed  at  rest 
between  sand-bags,  and  the  patient  only  confined  to  bed  for  a  few 
days.  He  should  then  be  allowed  to  get  about  on  crutches  with 
the  parts  secured  in  some  form  of  stiff  bandage  or  moo  Med  leather 
case,  or  on  a  Thomas's  hip-joint  splint.  In  younger  and  Curly 
vigorous  patients  an  attempt  may  be  made  to  obtain  bony  union 
either  by  means  of  extension  with  the  weight  and  pulley  or  by  the 
kmg  splint,  <<r  even  by  uniting  through  an  open  wound.  Confine- 
ment to  bed  for  six  or  eight  weeks  is  usually  necessary,  followed 
Ecu  mother  two  or  three  months  by  the  use  of  some  form  of  stiff 
npparatus, 

J,  Extracapsular  fractures,  though  more  frequent  in  the 
old  than  in  the  young  are  not,  like  intracapsular  fractures,  so 
essentially  an  injury  of  old  age.  Thus,  they  are  frequently  met 
with  between  the  ages  of  forty  and  fifty,  whereas  intracapsular 
fractures  hardly  ever  occur  in  persons  under  fifty.  Cause. — 
V snally  direct  violence,  as  a  fait  or  a  severe  blow  on  the  great 
trochanter.  Stat*:  qf  the  fQtit, — The  fracture  commonly  extends 
t&rough  the  base  of  the  neck  just  outside  the  capsule,  and  is  nearly 
Ajfl  associated  with  a  fracture  of  the  great  trochanter.      It  may 
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bo  iitipiicteil  or  uon- impacted,  the  former  condition,  however,  being 
by  far  the  most  common.  Indeed,  it*  is  probable  that  murk  ill 
extracapsular  fractures  abb  in  the  first  tmfaocc  impacted  and 
accompanied  by  fracture  through  the  great  trochanter,  and  that 
they  only  become  imn  impacted  by  the  splitting  asunder  of  the 
troobftnterR,  in  consequence  of  the  neck  being  driven  in  still  further 
wedge-wise  between  them  ;  and  hence  that  non-impaetion  only  occurs 
as  a  result  of  great  violence.  The  line  of  fracture  through  the 
trochanter  OOttimoulv  extends  nhliipicly  downwards  and  backwards, 
and   terminates  by  pftflaklg  through  the  trochanter  minor;  but   it 


Mini     inirtiin      ai 


Via,  "JST— Kiwaure erf  Upper  Mm  J 
of  fciuut      (Alter  'ouy.l 


take  various  direction*,  tOftte^imoi  splitting  the  tmchaiilfi- 
into  several  piece*.  The  method  "'  MftiM  is  generally  bony,  ami  as 
tin*  blood  supply  is  very  good,  there  is  often  an  excessive  formation 
of  callus.     In  rare  instances  no  union  or  fibrous  union  occurs. 

The  *ipnt  are  similar  to  those  of  the  intracapsular  variety. 
Thus  (Fig,  £88),  there  i-  evWHflO  and  shortening  of  the  limb,  pain 
on  movement,  inability  U  ■  Wife  to  raise  the  limb  from  the  ground, 
ami  the  top  of  the  trochanter  is  found  to  be  above  Ni^aUm's  line 
(Fig,  271  i,  and  the  base  of  Bryant's  triangle  to  be  less  than  on  the 
sound  side  Hut  the  shortening  is  greater  than  in  intracapsular 
tr  net  ore;  the  patient  is  commonly  not  so  old;  the  fracture  is 
probably  produced  by  direct  violence;  the  trochanter  feels  mhuytd 
b  ui  that  oJ  tie    "ppusite  Side,  from  being  split  by  the 
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neck  ;  there  is  swelling  and  bruising  about  the  hip ;  and  often  much 
subsequent  ecchymosis,  since  the  blood  being  outside  the  capsule 
readily  makes  its  way  to  the  surface.  Jn  the  mu-im/Hicted  variety 
where  there  its  much  comminution  of  the  trochanter,  the  shortening 
may  be  as  much  as  two  or  three  inches,  and  crepitus  will  he  well 
marked.  In  the  impacted^  the  shortening  is  much  less,  seldom 
exceeding  an  inch,  and  crepitus  cannot  be  elicited,  unless  the  frag- 
ments are  loosely  Wedged*  In  firm  impaction,  indeed,  the  patient 
can  often  raise  the  leg,  or  even  walk. 

Ftt6tmimt> — hi  the  non-impacted  variety,  extension  should  be 
applied  by  means  of  some  variety  of  Listotrs  long  splint*  a  stirrup, 
uiL-ht  and  pulley  I  icing  substituted  for  the  perineal  band.  Firm 
osseous  union  will  generally  be  obtained  in  a  month  to  six  weeks. 
If  impacted  with  deformity  it  should  he  forcibly  broken  down 
under  an  arueathetic,  and  extension  applied.  Union  will  then  occur 
with  less  than  an  inch  of  shortening.  If  the  impaction  is  allowed  tc 
remain  there  will  be  an  inch  or  more  of  shortening,  and  probably 
some  o  version  and  stiffness  of  the  joint  with  permanent  lameness. 

3*  Fracture  of  the  great  trochanter  ;  ant  I  4,  separation  of 
the  epiphysis  of  the  head,  are  too  rare  to  call  for  description 
here.  One  of  us  (Walgham),  however,  hits  recently  had  two  eases 
QJ  reparation  of  the  epiphysis  under  his  care.  The  BlgnB  were  those 
of  the  intracapsular  fracture,  and  the  diagnosis  was  verified  by  the 
m  rays.  They  were  treated  by  extension  with  long  splint,  weight 
and  pulley,  and  did  well. 

II.  Fractures  of  the  shaft  of  the  femur  are  very  common  in 
children,  less  common  in  adults,  and  rare  in  old  people,  in  whom 
intra-  and  extra-eapsular  fractures  more  readily  occur.  Chub?. — 
Generally  the  result  of  indirect  violence,  occasionally  of  direct,  and 
rarely  of  muscular  action.  Stnte  of  thr  parts. — The  line  of  fracture 
is  usually  transverse  or  oblique ;  but  it)  rare  instances,  almost 
longitudinal  or  spiral.  The  oblique  is  more  common  in  adults; 
the  transverse  in  children.  The  fragments  for  the  most  part  nm 
siderably  overlap,  producing  much  shortening.  The  usual  situation 
of  the  fracture  is  about  the  middle  of  the  bone,  though  it  may 
ooouf  through  the  upper  or  middle  or  lower  third.  In  the  Wpp& 
thmi  (Pig.  -J*:*),  the  lower  end  of  the  upper  fragment  is  drawn 
Forwards  by  the  psoas  and  iliacus,  and  at  the  same  time,  generally 
abducted  and  rotated  outwards  by  the  glutei  and  external  rotator 
DUSeksj,  The  upper  end  ef  the  lower  fragment  is  drawn  inwards 
bv  the  adductors,  ami  upwards  by  the  quadriceps  and  hamstrings, 
whilst  it  i*  also  rotated  outwards  in  putt  bv  the  adductors,  and  in 
part  by  the  weight  of  the  limb.  Occasionally,  the  upper  fragment 
is  drawn  inwards  instead  of  outwards.  Union  is  apt  to  occur  with 
some  overlapping  of  the  fragments  and  angular  deformity.  In  ihe 
r&UZi  third  the  displacement  is  similar,  the  upper  fragment 
usually  projecting  En  front  and  to  the  outer  side  of  the  lower,      In 
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the  lower  third  the  upper  fragment,  in  addition  to  being  displaced 
forwards,  is  generally  drawn  towards  the  middle  line  by  the  addue- 
tors  ;  whilst  the  lower  fragment,  especially  when  the  fracture  is 
just  above  the  condyles,  is  tilted  backwards  into  the  popliteal  space 
by  the  gpalyoooqiatP^  where  it  can  be  felt  as  a  distinct  prominence, 
and  at  the  same  time  is  drawn  upwards  with  the  rest  of  the  limb 
by  the  hamstrings  and  quadriceps  (Fig-  2HG). 

Sign*, — In  the  adult  the  signs  are  usually  very  obvious*  They 
consist  in  shortening,  crepitus,  e version  of  the  foot,  swelling  from 
the  approximation  of  the  attachments  of  the  muscles,  and  in  pri 
natural  mobility  and  loss  of  power  in  the  limb.  The  ends  of  the 
fmgiiieuts,  moreover,  can  often  be  felt  on  manipulation.  In  youitg 
children  the  diagnosis  is  not  always  so  easy,  especially  when  the 
fracture  is  incomplete  ;  the  bowing  of  the  limb,  shortening  > 
lion  of  yielding  or  creaking,  and  the  history  of  the  accident, 
however,   will  usually  prevent  a  mistake, 

Ttmtment* — The  methods  of  treating  fractures  of  the  shaft  of 


Fie,  *2&4.— Lirtun't  long  tpjint-.     (Iferife'l  Minor  Surg' 

the  femur  are  very  numerous  ;  they  have  all  for  their  object  the 
extension  of  the  limb.  Extension  overcomes  the  spasmodic  erjn- 
traction  of  the  hamstrings  and  adductors,  and  through  the  insertion 
of  the  <|uadrieeps  into  the  anterior  surface  of  the  upper  fragment 
draws  the  lower  end  of  the  latter  backwards,  thus  counteracting 
tin-  psoas  and  discus.  The  various  methods  maybe  briefly  OMfe 
tldered  under  the  foitawtDg  heads  : — 1,  the  hmg  splint;  *2,  the 
weight  and  pulley  :  3,  the  double- inclined  plane  ;  4,  the  plaster-of- 
r'aris  or  starch  bandage. 

I,  The  Um§  *;rfiftt  (Kig.  284)  in  iU  simplest  form  consists  of  a 
straight  lath  with  two  notches  at  its  lower,  and  two  holes  in  its 
upper  end,  and  is  known  as  Liston  s.  It  should  reach  from  the 
axilla  to  six  inches  below  the  foot  The  splint,  well  padded,  is 
first  bound  to  the  foot  and  leg  bv  a  bandage  carried  through  the 
notches  in  the  splint,  and  over  the  ankle  in  the  form  of  a  figure  of  8, 
and  then  up  the  leg,  and  beyond  the  knee  to  prevent  relaxation 
Od  the  ligaments  of  the  joint  (Fig.  *2$4).  A  perineal  band  having 
been  previously  adjusted,  and  ita  ends  brought  out  through  Mm 
hoh  s  in  tin1  top  of  the  splint,  is  now  tightened,  whilst  extension  is 
made  upon  the  foot.     The  ends  of   the  perineal  baud,  as  soon  as 


FltAriTHK  <)F   THE   SHAFT   OK   THK   FEMUR.      619 


the  fracture  is  reduced,  are  securely  tied.  The  baud  thus  acts  as 
counter-extending  force,  and  the  displacement  is  pre  vented  from 
lifting*  A  broad  bandage  ia  finally  passed  round  the  thorax 
to  confine  the  splint  to  the  aide.  The  perineal  baud  may  consist 
of  any  watt  material,  as  a  folded  silk  handkerchief,  or  "  piece  of 
bandage  sewn  in  the  form  <>f  a  long  bag  and  stuffed  with  cotton- 
WOO^n  with  tapes  attached  at  each  end.  It  should  take  its  hearings 
from  the  tuber  ischii,  and  not  rest  between  the  tuber  ischii  and 
great  trochanter,  as  here  it  would  presa  on  the  great  sciatic  nerve. 
The  splint  is  improved  by  a  cross-bar  at,  its  lower  end,  to  prevent 
the  limb  rolling  outwards,  and  by  an  oval  aperture  opposite  the 
external  malleolus,  to  prevent  pressure  on  that.  bone.  As  the 
perineal  band  is  apt  to  chafe,  most  surgeons,  in  its  place,  employ, 
in  combination  with  the  lung  splint,  the 
stirrup,  weight  and  pulley  for  the  purpose 
of  extension,  raising  the  bod  at  the  foot 
so  that  the  weight  of  the  body  may  act 
as  the  counter-extending  force,  Many 
modifications  of  the  long  splint  are  in 
use  j  amongst  these  may  be  mentioned 
Beyers,  Desault's,  Bryants,  and  U 
M  <  ttgaa'a  splints*  Bryant's  (set-  DiH(<t#es  of 
/Ay j )  consists  of  two  long  splints  United 
above  and  below  by  iron  crossbars  in  the 
way  shown  in  the  drawing,  and  inter- 
rupted opposite  the  trochanters  to  avoid 
|iiv>.sure  on  these  parts.  By  its  UM  bath 
limbs  are  kept  ]>arallel,  and  abduction  or 
adduction  of  the  fractured  limb  is  pre- 
vented, whilst  extension  is  kept  up  by 
means  of  the  elastic  apparatus  attached 
to  the  side  of  the  splint,  and  eon  met  r>  I 
liv  oofdi  and  pulleys  to  the  foot-piece,  wlmli  moves  up  and  down  in 
a  slot*  If  the  foot  of  the  bed  is  raised  no  perineal  baud  is  required, 
%  Tki  might  cmd  put  fey  is  Frequently  used,  either  alone,  or  a* 
an  addition  to  the  long  splint  A  long  piece  of  strapping  is  m 
on  each  side  of  the  leg  and  lower  third  of  the  thigh  by  strapping 
and  a  bandage,  leaving  a  loop  about  eighl  inches  hum  mnler  the 
hole.  In  the  loop  thus  left  1  flat  pieee  of  wood]  about  two  inches 
square,  is  placed,  and  through  a  hole  in  the  centre  of  this  a  oovd 
is  passed  and  secured  by  a  knot  at  its  end.  The  cord  is  then 
<d  gver  a  pulley  at  the  foot  of  tho  bed,  and  a  weight  of -several 
panada  suspended  on  »t.  The  weight  should  be  gradually  toon 
till  the  fractured  limb  is  found  on  measurement  to  be  the  same 
length  as  the  sound  limb.  Ten  to  twenty  pounds  or  even  more 
may  be  required.  Counter  e\ ten UOD  is  made  by  the  weight  of  the 
body,  the  foot  of  the  bed  being  raised  six  inches  or  60  on  blocks, 
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But  the  man j  details  involved  in  its  application  will  be  better  learnt 
by  three  rjiouths*  dressing  in  the  wards  than  by  any  verbal  descrip- 
tion, hi  ohUdreu,  the  Limb,  ur  better  both  limbs,  may  be  suspended 
leans  of  this  stirrup  in  a  vertical  position  to  the  ceiling  (Fig, 
12 -SI),  the  weight  of  the  body  being  the  counter- ex  tending  force. 

■"*.    Thi  doubt  '  jyftittr    i*  very  useful    in    the   treatment   of 

1 1 art urcs  of  the  lipgtiV  third  of  the  femur,  in  which  the  upper  frag* 
nh-nt  is  tilted  upwards  by  the  psoas  and  iliacus,  and  cannot  be  kept 
in  apposition  with  the  lower.  By  means  of  the  double-inclined 
plane  the  lower  fragment  is  raised  and  brought  into  lino  with  the 
upper,  extension  being  secured  by  the  leg  rind  foot  hanging  unsup- 
ported down  the  further  aide  of  the  plane,  and  counter-extension 
by  the  weight  of  the  body.  The  plane  may  consist  of  an  ordinary 
Maclntyre^s  splint  bent  to  the  proper  angle, 
or  of  a  wooden  frame  that  can  be  adjusted 
tu  &e  proper  height  at  the  apex  where  the 
planes  meet.  I  >r.  Hod  gen's  and  Dr.  Nathan 
Smith's  splints  are  double-inclined  planes 
wlung  on  pulleys.  The  method  of  applying 
Hud  gen's  splint  is  shown  in  Fig.  'J*  7. 

i,  Ptattet-of-Porii  and  tt&rch  bcmd&g&  arc 
employed  at  some  hospitals  from  the  first, 
lad  the  patient  allowed  to  get  about  on 
crutches, 

UK  Fractures  of  the  lower  end  of 
the  femur.  A,  Separation  of  the  lower 
epiphysis  of  the  femur. — This  \<  the  most 
important  of  epiphysial  separations,  and  the 
gravity  of  the  accident  is  such  that  in  some 
half  of  the  recorded  cases  amputation  has 
had  to  be  resorted  to.  It  takes  place  at 
between  eleven  and  twenty,  especially  after  fourteen  years  and  in 
rarely  beta*  that  age  or  in  girls.  It  is  especially  caused  by 
indirect  violence  consequent  upon  entanglement  of  the  Leg  in  I 
revolving  carriage  wheel  or  in  a  running  rope,  or  from  falling 
between  joists*  L< m  often  it  baa  happened  from  falls  on  the  knee, 
also  from  alighting  with  the  knees  wide  apart  as  in  playing  leap- 
frog, ».*,,  by  over-extension  and  violent  twisting.  It  may  also 
be  occasioned  by  direct  violence.  Separation  may  occur  without 
displacement  when  noft  crepitus  is  obtained  ;  with  incomplete  or 
complete  diiplftoeroenl  it  \n  likely  to  be  accompanied  by  fracture  of 
the  diaphysts,  but  nor  bj  intercondylar  fracture  into  the  knee* 
joint.  The  displacement  ii  generally  of  the  epiphysis  Mtl 
limb  below,  forwards  in  front  of  r  Im  diaphjais,  the  attachment  <»f 
the  gastrocnemius  serving  to  tip  the  separated  surface  -»f  the 
epiphysis  more  and  more  baek wards.  At  the  nine  time  the  lower 
end  of  the  diaphysial  id  pushed  backwards  into  the  poplitea 


Fia.  12*fi+  —  Fracture  of 
lower  third  of  femur. 
(After  tiruy.) 
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where  the  popliteal  vessels  and  nerves  are  stretched  over  it,  Extensive 
stripping  up  of  periosteum  from  the  diaphysis  may  Occasion  much 
hcBtao  which  collects  about  the  fragments  or  flows  from  the 

wound  if  compound,  Traumatic  aneurysm  mid  haiunrrhn^c  may  like- 
wiseoctittrfrott  rupture  of  the  popliteal  vessels,  am]  -111-1- nr  ims  iol- 
towed  obstruction  to  tho  popliteal  vein  shvtehed  over  the  end  of  the 

tipper   [rag nt.      The   popliteal   nerves   may   he  ruptured.      Aoute 

suppuration  and  uecraeifl  may  ensue  even  although  the  injury  ho  not 
compound 

fo'ttmritt. —  himn-diitte  reduction  ifl  tieoe&S&rj,  This  is  genera  lly 
accomplished  by  itroiig  flexion,  even  until  the  heel  touches  the 
buttock,  combined  with  traction  on  the  tibia  and  manipulation,  and, 


Fm.  t»S7.  —  llixlgeii'ji  sr|*lif*t  inr  fin  hue  of  the  Femur,     (Heutl/s  Minor  flurgeryO 

if  need  be,  with  division  of  the  tendo  Ac  hi  His,  to  relax  the  gastroc- 
nemius. Failing  this,  reduction  and  fixation  by  the  open  method, 
a  1  Hi  removal  of  clot  and  arrest  of  hemorrhage,  is  essential  to  avoid 
imputation, 

K  Fractures  through  the  lower  end  of  the  femur  occur 
in  adults,  especially  from  falls  on  the  knee.  The  fracture  is  often 
oblique  running  (see  Fig,  286)  from  above  downwards  and  forwards. 
Tin-  upper  fragment  is  displaced  farwavds,  being  felt  beneath  the 
vastus  interims,  or  it  may  lacerate  the  knee-joint  into  which  blood 
is  extravasated  ;  or  by  further  violence,  the  sharp  end  is  driven 
through  the  skin  to  the  inner  side  of  the  patella,  the  wound 
in  the  skin  thus  communicating  not  only  with  the  fracture  but 
also  with  the  knee-joint.  The  lower  fragment  is  at  the  same  time 
pushed  backwards  by  the  displacement  of  the  upper  fragment 
in  front  of  it,  and  is  also  drawn  backwards  by  the  gastrocnemius. 
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Thus  the  upper  end  of  the  lower  fragment  protrudes  into  the 
popliteal  apace,  where  it  may  stretch  or  lacerate  the  popliteal  Teasels 
and  nerves 

The  fracture  nmy  also  run  obliquely  or  vertically  through  the 
condyles  separating  one  or  both  from  the  shaft,  and  thus  producing 
a  T-shaped  fracture  into  the  joint. 

The  diagnosis  is  imuk?  hv  thu  condyles  being  found  to  move  on 
the  shaft  with  sharp  crepitus,  or  to  move  on  one  another.  Separa- 
tion of  the  epiphysis  will  be  distinguished,  as  al»ove  described,  hv 
tffrft  age  of  the  patient,  the  soft  crepitus,  and  the  displacement  of 
the  lower  fragment  forwards,  whilst  the  knee-joint  generally  escapes. 
When  there  is  already  much  swelling,  examination  by  the  i  r.iys  and 
under  an  amesthetic  is  necessary. 

Treatment* — The  limb  may  be  fixed  with  the  knee  semi -flexed  or 
fully  i'x tended,  The  former  has  the  advantage  of  relaxing  the  calf 
muck's  SO  that  the  fragments  come  into  position,  but  if  maintained 
too  long,  the  knee-joint  may  become  ankylosed  in  a  faulty  position, 
A  Hodgens  splint  (Fig.  287)  allows  more  movement  to  the  patient 
than  a  Maclntyre's  splint,  or  double-inclined  plane,  Passive  move- 
ment and  massage  are  required  as  soon  aa  possible.  The  tendo  Achtllis 
may  be  divided  and  the  knee  kept  straight  with  an  outside  splint 
and  weight  extension.  The  knee,  should  it  become  ankylosed,  is  in  a 
relatively  good  position. 

Complication*. — h  Simple  fracture,  with  extravasation  of  blood 
into  the  knee-joint  If  the  knee  is  very  tense  it  may  be  aspirated 
aseptieally.  :'.  Simple  fracture,  with  separation  of  the  semilunar 
tlagea  or  other  internal  derangement  This  will  be  found  to 
limit  movement  when  the  patient  begins  to  get  about,  and  may 
require  operation  (p.  610).  3.  A  compound  fracture  must  be 
trailed  immediately  and  thoroughly,  or  the  blood  -  clot  will  be 
infected,  suppuration  follow,  and  then  amputation,  After 
thoroughly  cleansing  the  skin  and  the  protruding  fragment,  the 
wound  is  freely  enlarged  up  wards  and  downwards,  all  blood -clot 
HUhed  out  of  the  joint  and  from  around  the  ends  of  the  bone,  whilst 
tjiag  bleeding  vessels  like  the  anas  torn  tea.  Then  the  wound  may 
be  sown  up  with  a  drain-tube  inserted  or  the  knee  packed  with  gauze, 
the  fragment  having  been  fixed  by  pegging  or  wiring.  1.  Tru-  ' 
simple  or  compound,  with  injury  to  the  popliteal  vessda  1%e 
treatment  in  such  an  accident  is  amputation  for  the  worst  cases,  but 
this  should  be  avoided  if  possible  by  cutting  down  upon  the  ruptured 
vessels  in  the  popliteal  space  and  ligaturing  both  ends  whilst 
taming  out  nil  dot  which  otherwise  would  obstruct  the  anastomotic 
circulation.  When  the  wound  is  fairly  aseptic,  even  if  gangrcn** 
tr  -lies  it  will  bfl  dry  ;md  at  first  limited  to  the  foat  aJfofttiftg  an 
opportunity  for   1    second.. |  .Mtiou.      When,    however,    bi 

has  been  much  loss  of  bltxid,  the  anastomosis  is  likely  to  be 
insufficient,  and  a  septic  condition  of  the  wound  would  surely  be 
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followed  by  moist  gangrene,  which  it  is  better  therefore  to  anticipate 
by  amputating  at  once.  If  there  remains  excessive  mobility,  the 
fracture  should  be  subsequently  pegged  or  wired. 

The  patella. — PYaetures  of  the  patella  are  most  common  in 
middle  life,  of  more  frequent  occurrence  in  uien  than  in  women, 
■ad  very  rare  in  childhood.  Calm. — They  arc  generally  due  to  a 
sudden  and  violent  action  of  the  quadriceps  extensor  muscle,  such 
as  is  exerted  by  a  person  to  regain  the  upright  position  when  he 
feels  himself  slipping  backwards,  the  knee  being  then  semi-flexed, 
and  the  patella  unsupported.  They  are  sometimes  caused  by  direct 
violence,  as  a  blow  or  fall  upon  the  knee.  State  of  the  parti. — 
W I  nil  due  to  muscular  action  the  line  of  the  fracture  is  transverse 
(Fig.  288)j  the  aponeurotic  covering  is  usually  torn,  and  the  upper 
fragment  generally  drawn  some  distance  from  the  lower  by  the 
action  of  the  quadriceps  ftttettaor.  When  due  to  direct  violence  it 
is  more  often   starred  or  vertical  ( Rg.  289),  and   the  aponeurosis 


Fms.  288  and  289,—  Tranfcvenw  awl  rerltitt)  fnulnrg  of  thr  ptteNa. 


being  intact  there  is  little  <»r  no  separation.  In  any  case  the 
fracture,  of  course,  extendi  into  the  joint.  Method  of  union. — 
Wht'ii  the  fracture  is  transverse  and  the  aponeurosis  torn,  unless 
tin.1  fragments  :ire  wired,  union  is  generally  fibruus  of  membraneous, 

rarely  osseous,  in  consequent v  ol  tfea  feagmfttkta  being  separated,  in 

part  by  muscular  contraction,  in  part  *bj  the  effusion  of  blood  and 
laU-r  of  serous  fluid  into  the  joint,  hut  chiefly  by  flaps  of  the 
torn  Aponeurosis  falling  between  the  fragments.  In  the  vertical 
and  Staffed  fractures,  wlinv  the  parts  are  held  together  by  the 
untom  aponeurosis  tin  ion  is  usually  osseous.  Signs* — At  first  a 
gap  between  the  fragments  can  be  seen  and  fidt,  but  it  is  subse- 
quently i»hsetirei|  Wv  swelling  of  the  joint.  The  patient  cannot 
stand,  or  extend  the  knee.  In  a  vertical  fracture  crepitus  ran 
usually  be  detected,  and  the  fragments  are  not  separated. 

Trmtmmt. — Antiseptic  surgery  has  completely  revolutionised  the 
treatment  of  fracture  "f  the  patella,  and  there  can  be  no  doubt  that 
for  all  suitable  cases  with  marked  separation  wiring  of  the  fragments 
is  the  best  treatment.  It  should  not  be  lost  sight  of,  however,  that 
wiring  has  been  followed  by  suppuration,  stiff  joint,  amputation,  and 
even  loss  of  life.     In  face  of  these  facts,  therefore,  no  surgeon  should 


attempt  wiring  unless  be  in  thoroughly  familiar  with  the  antiseptic 
treatment  of  wounds  and  is  sure  that  this  treatment  can  bi  rigonmsly 
carried  out     Nor  should  wiring  l>e  undertaken  where  the  pat; 

i  tut  ion  is  broken  down  bom  abuse  of  alcohol,  or  from  Bright** 
m  or  diabetes 
Wiring  the  jmtMt  may  be  done  by  the  open  or  by  the  so-culle! 
method* 
Tfa  ojxn  method  lias  the  advantage  thsit   the  joint  Ottd    bi 
thoroughly  cleansed  of  all  blood-clot  and  the  flaps  of  aponeurosis 
removed  from  between   the  fragments.     The  operation  is  perhaps 
lone  three  ur  four  days  after  the  accident,  the  patient  in  the 
time  being  confined  to  bed  with  his  knee  on  a  splint      The 
skin    having   been   rendered   thoroughly 
aseptic,    the    fracture    is  exposed   by    a 
vertical  or  curved  incision  a  little  to  one 
or  other  aide  of  the  middle  line  of  the 
paU-lla,  doWU  to  the  bone.      The  flft[ 
aponeurosis  are  next  peeled  off  the  nur- 
tured surfaces*  and  all  blood- clot  w*al 
out  of  the  joint.     Each  fragment  is  next 
drilled  obliquely  from  the  anterior  surface 
to  the  lower  part  of  the  fractured  suv 
just  above  the  cartilage,  so  that  the  wire 
when    passed   and    tied   is   not   in   the 
interior  of   the  joint  (see  Plate  XVII.), 
The   11  a  dm  of   aponeurosis    between    the 
fragments  should  be  held  up  with  forceps 
so  that  the  bony  surfaces  are  brought 
accurately   into    contact      The    wire    is 
now  twisted  tight,  cut  offP  and  the  ends 
battered  down  level  with  the  bone  with 
an  aseptic  mallet,  the  aponeurosis  OTW 
the  patella  and  at  its  sides  brought  together  by  kangaroo-tail  tendon 
sutures,  the  wound  closed  and  dressed  antiseptically,  and  the  i 
plftoed  on  a  splint 

If  the  skin  incision  is  made  to  one  aide  of  the  middle  line  and 
win  La  inserted  through  the  middle  of  the  patella,  the  cicatrix  in 
the  skin  will  fat  half  an  inch  ur  so  to  0O6  or  other  aide  of  the  wire. 
The  limb  should  be  kept  on  the  splint  for  ten  to  fourteen  days 
passive  movements  of  the  joint  then  begum  The  patient  should  be 
able  to  walk  with  a  freely  moveable  joint  at  the  end  of  three  weeks. 
Fig,  290  and  the  skiagram  (Plate  \VIL)show  the  accurate  apposition 
and  bony  tinioi  vi  obtained. 

(7,»  Thr  tuhvatanrrm*  methfMi  as  employed  by  Mr.  Barker  is  most 
suitable  immediately  after  the  accident,  before  much  blood  has 
escaped  into  the  joint  and  the  tissues  around  are  not  swollen, 
It  may  also  he  safely  done  in  older  patients  than  the  open   method, 


fw,    2tKI,  —  A    patella  di viili.il 
vertically  t*  shew  the  nietliwl 
of  wiring      St.  EWtbofaw 
HoapitA]  Mii<KMimf  No. 
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Skiagram  of  o.  factored  pttellft  in  whicb  the  fr&gtnenti  b*ff  Loon  wireil.     (Taken  hy 
Dr.  Hugb  Wil-hin,   u  >t.  Bartholomew' K  Huspit&L) 
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e.(/.,  in  patients  over  sixty  years  of  age.  The  greatest  care  must  be 
taken  to  prevent  the  entry  of  any  organisms.  Mr.  Barker  ties  the 
fragments  together  subcutaneously  by  thick,  soft  silver  wire  (Fig.  291). 
A  small  incision  is  first  made  into  the  joint  through  the  ligamentum 
patellar  immediately  below  the  lower  fragment  and  the  blood 
squeezed  out.  A  curved  needle  on  a  handle  is  carried  through  this 
incision,  then  up  behind  the  patella,  and  brought  out  through  the 
skin  immediately  above  the  upper  fragment.  It  is  next  threaded 
and  withdrawn.  After  being  unthreaded  it  is  repassed  through  the 
same  incisions,  but  now  up  between  the  patella  and  the  skin,  threaded 


Flu.  201. — Wiring  a  fractured  patella  by  Barker's  subcutaneous  method, 
inserted  ready  for  tightening. 


The  wire 


with  the  other  end  of  wire  projecting  from  the  puncture  above  the 
patella  and  again  withdrawn.  The  ends  of  the  wire  (Fig.  291)  are 
now  twisted,  after  strongly  drawing  the  fragments  together,  then  cut 
oft'  short.  The  wire  must  lie  exactly  in  the  middle  line  so  that  the 
fragments  shall  not  tip  aside,  and  an  assistant  must,  with  the 
thumb  and  finger,  take  hold  of  each  fragment,  and  by  moving  them 
on  one  another  get  rid  of  any  intervening  aponeurosis  and  then  hold 
them  in  apposition  whilst  the  wire  is  being  tightened.  The  cut  end 
of  the  twisted  wire  must  be  turned  backwards  into  the  ligament. 

The  operation  is  readily  carried  out  when  swelling  has  not  yet 
started,  also  the  aponeurosis  can  then  be  got  away  from  between  the 
fragment,  whereas  after  a  few  hours  it  gets  glued  to  the  fractured 
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surface,  80  as  to  prevent  a  strong  union.  The  wire  must  not  be 
twisted  too  much  or  it  will  give  way  at  the  first  twist,  and  it  should 
be  thick,  soft  silver  wire.  Its  ends  must  not  be  allowed  to  protrude 
forwards  through  the  [juncture or  under  the  skin.  Hy  these  measures 
souie  of  the  objections  to  the  method,  vi/M|  failure  to  obtain  strong 
union  owing  to  the  intervention  of  aponeurosis,  breaking  of  the  wire, 
Of  its  uh  enitjou  through  the  skin,  may  be  avoided.  The  punctures 
are  covered  with  collodion  dressing,  and  the  patient  encouraged  to 
move  his  knee;  after  a  week  the  patient  in  some  catses  has  been 
able  to  swing  his  knee  or  walk  about,  but  in  other  cases  much 
stiffness  lias  ensued  and  s  perfect  range  of  movement  has  not  been 
gained. 

Jfon -liprruth'*-  treatment* — When  it  is  not  thought  advisable  to 
wire  the  patella  or  when  there  appeal's  to  he  practical  I  v  no  separa- 
tion, the  beet  treatment  is  free  movement  and  use  from  the  first,  by 
which  are  avoided   adhesion*  in  the  joint  and    the  weakening  of   the 

202.—  Mftttfiitig'i  i  ;tt' lln  eftint,     Tbc  lc^  [■  drawn  in  outlinr,  m  mi  to  Aow 
btmAh  it  H|  bund  p**a*i  throegh  tin-  ilil  ta  the-  mjjUhU    The  r-ui[w  of 

xlr:i|ijiiii(;  should  rcnul*  up  tlie  tliigh  |&  the  gluteal  foJil. 

thigh  muscles.  'Hie  joint  is  treated  with  cold  lotions  until  I  he 
•welting  subsides  a  little,  then  passive  movement  with  massage  is 
performed  daily,  and  the  patient  is  encouraged  to  use  the  limb  as 
much  as  possible.  A  strong  fibrous  band  unites  the  frogmen t,  so 
strong  that  a  patient  has  often  refructured  the  patella  through  the 
ikone  ruid  not  through  the  fibrous  union, 

All  measures  involving  fixation  of  the  knee  are  unsatisfactory. 
The  fragments  are  not  kept  permanently  in  appo-.ii ion  and  bony 
union  does  not  take  place,  only  fibrous;  meanwhile  adhesion  sticks 
the  patella  to  the  condyles,  and  the  muscles,  especially  the  quadriceps 
extensor,  waste  from  disuse.  Hither  an  aukylosed  knee  or  a  weak 
knee  results,  the   patient  u<  ins  a  useful  limb,  is  hindered  in 

bis  occupation,  and  is  liable  to  fracture  the  opposite  patella,  from 
the  sudden  yielding  of  his  weak  lei;.  The  knee  has  been  kept  in 
platter  of  Paris  for  leu  weeks  ad  then  a  leather  \nam§Kp 

applii.il,  Off  th«  km.  Las  been  fixed  on  a  back  Splint  and  the  upper 
fraguiriit  dt&WV  down  by  Strapping,  webbingi  or  elastic  huids. 
Fig.  392  shows  Morning's  splint,  which  was  formerly  much  employed 
for  this  purpose. 
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Short  of  wiring,  perhaps  Mr.  Mayo  Robsou's  method  of  holding  the 
fragments  together  by  hare  Hp  pins  and  figure-of-eight  ligatures  is  the 
best  {sec  Fig.  293).  The  pins  are  inserted  through  the  i|uadriceji6 
-■\knsor  and  the  ligameutum  patelhe,  neither  penetrating  the  joint, 
And  thrv  rianam  in  *-/7w  for  a  month.  Its  disad vantages  are,  as 
compared  with  the  subcutaneous  method,  that  blood  extravasated 
cannot  be  squeezed  out;  with  the  open  method,  that  the  aponeurosis 
II  left  between  the  fragments;  and  with  both,  that  movements 
cannot  be  begun  early.  Less  sat  is  factory  still  are  "  tyring  methods," 
«t  tempts  to  run  a  silk  ligature  round  the  circumference  of  the 
patella,  or  fixing  it  with  Malgaigne's  hooks. 

The  tibia  and  fibula, — Both  bones,  or  the  tibia  or  fibula  alone, 
may  be  fractured, 

Fracture  qf  both  bttnea,  which  is  by  fur  the  most  common  variety, 
may  be  d  uc  to  e  i  ther  d  i  rec  t  or  indirect 
fiolence.  When  the  result  of  direct 
violence,  the  fracture  occurs  at  the 
spot  where  the  force  is  applied,  and 
I  Kith  bones  are  usually  fractured  more 
or  less  transversely,  and  in  tin  same 
line  (Fig.  103,  p.  252);  but  when  the 
result  of  indirect   violence,   the  tibia 

i  e rally  first  gives  way  at  its  weakest 
spot,  &  A,  about  the  junction  of  the 
middle  with  the  lower  third,  and  then 
the  fibula  also  at  its  weakest  spot, 
i.e.,  in  its  upper  third,  and  the  frac- 
tures are  usually  oblique  (Fig.  294), 
In  the  transverse  fracture  but  link 
displacement  occurs  ;  in  the  oblique, 
in  which  the  line  of  fracture  usually 

downwards,  forwards,  and  a  little  inwards,  the  lower  fragment** 
arc  drawn  upwards,  backwards  and  out  wan  Is,  behind  the  upper,  bg 
the  muscles  of  the  calf,  while  the  sharp  end  of  the  upper  fragment 
of  the  tibia  projects  forward  threatening  and  indeed  often  causing 
perforation  of  the  skin  (Fig.  2i>b). 

ir'tstui'r  of  the  tibia  alone  is  generally  vanned  by  direct  violence, 
as  a  kick  or  blow  on  the  shin,  occasionally  by  indirect  violence,  m  a 
fall  on  the  foot.  JTottm  qf  th>  dupltvctntftit, — The  fracture  is 
usually  situated  in  the  lower  third  of  the  lame,  and  is  generally 
transverse,  and  nt tended  by  little  displacement,  the  fragments  being 
held  in  position  by  the  lihnla,  which  plays  the  part  of  a  splint ;  but 
it  may  be  oblique  as  in  Fig,  2i>7.  Fnutures  of  the  upper  and  lower 
emls,  involving  the  knee- and  ankle-joints  respectively,  and  separation 
of  the  upper  and  lower  epiphysis,  may  also  occur,   but  are  rare. 

Frae&vrt  *>i  the  fibula  atom  i*  more  common  than  fracture  of  the 
tibia  alone.     Gawt* — Though  MfflifttiflHM  caused  by  direct  it  is  more 

MS 


?J0«  2fl3. — Muyo  RolwonV  metbo'l 
of  holding  fragments  of  pate) lit 
in  ("oi i tact. 
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often  the  result  of  indirect  violence,  audi  as  a  sever©  wrench  Bff 
twibt  of  the  foot,  Tim  fracture  m  then  generally  situated  from  t\m  to 
tlmr  iinhis  bona  the  external  malleolus,  and  the  foot  is  at  the  k-ihu 
time  very  commonly  dislocated  either  uiitwrirds  nr  inwards  (Fig.  295), 
according  to  the  direction  of  the  force,     Afatw*  qf  &$  displacement, 


fragment*.     (Fro 


ft&od  ti L 4i Lv  with  «L>]iljtu.-iiu.iiL 
Uketi  l>v  I>r.  Hugh  Wjifofauu.) 


— In  the  fracture  with  outward  dtfoort  Eon  of  the  f**ot  (Pott'n  fmetm  * , 
a»  it  is  generally  called),  the  upper  end  of  the  lower  fragment  M 
driven  inwards  towuds  the  tibia,  the  internal  lateml  ligament  is 
rttpiured,  ^*^  the  eod  ,,f  the  internal  malleolus  is  torn  off  (Fig.  ." 
The  foot,  at  the  wane  time  that  it  is  displaced  outwards,  is  also 
drawn  hatkmtitt*  bj  the  iendo  Achillis.  In  the  fracture  with  inward 
dislocation  (which    is  rare),    the  articular  surface  of   the   external 
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malleolus  usually  follows  the  astragalus,  and  the  upper  end  of  the 
lower  fragment  of  the  fibula  in  consequence  projects  outwards. 

tiigns. — In  fracture  of  both  bones  the  signs  are  usually  un- 
mistakable, especially  when  the  fracture  is  oblique  and  in  the 
lower  third  of  the  leg.  When  the  tibia  or  fibula  alone  is  fractured 
the  diagnosis  is  often  very  difficult  In  the  tibia  some  irregularity 
may  be  felt  on  running  the  finger  along  the  shin,  and  crepitus  may 


Fns.  295. — Diagrams  illustrating  injuries  about  the  ankle-joint.  (After  Treves.) 
A.  Normal.  B.  Pott's  fracture,  with  rupture  of  the  internal  lateral  ligament. 
C.  Pott's  fracture,  with  fracture  of  the  internal  malleolus.  D.  Fracture  of  the 
fibula  and  displacement  of  the  foot  inwards.  K.  Subastragaloid  dislocation. 
F.  Dupuytren's  fracture,  /.r.,  rupture  of  the  interosseous  membrane,  oblique  fracture 
of  the  tibia,  rupture  of  the  internal  lateral  ligament. 

perhaps  be  elicited.  In  the  fibula,  fracture  of  the  lower  third  may 
be  detected  by  running  the  finger  along  the  subcutaneous  surface  of 
the  bone  just  above  the  external  malleolus;  but  if  the  case  is  not 
seen  till  swelling  from  effusion  has  set  in,  it  may  be  quite  impossible 
to  say  whether  we  are  dealing  with  a  fracture  or  a  sprain.  If  in 
doubt  the  case  should  be  treated  as  a  fracture.  In  the  upper  two- 
thirds,  where  the  bone  is  covered  with  muscles,  and  cannot  be  felt, 
the  following  tests  for  fracture  may  be  applied.  1.  Move  the  foot 
laterally,  and  crepitus  will  probably  be  elicited  if  there  is  a  fracture. 
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2.  Press  the  tibia  ami  fibula  together  just  above  the  ankle  by 
mi-  them  with  the  hand.  In  fracture,  pain  will  be  fell  at  the 
fractured  spot,  Q<M  it  the  situation  where  grasped*  "».  ( J  rasp  the 
fcfoia  and  fibula  with  the  bands  just  below  the  knee  anil  above  the 
ankle.  If  there  is  ■  fracture  the  natural  springiness  of  tbc  lihula 
will  be  lost*  and  crepitus  may  perhaps  be  detected.  In  P&fgfrm 
{Pig.  299),  the  foot  is  twisted  outwards,  so  that  whilst  the  inner 
edge  is  towards  the  ground  the  sole  is  directed  outwards.  Th< 
a  well-marked  depression  over  the  seat  of  fracture,  the  internal 
malleolus  project!  prominently  under  the  skin,  and  crepitus  can  be 

easily  obtained.  There  is  also  marked 
ftatkuKird  displacement  of  the  foot 

Trtatmtnt,  —  In  uncomplicated  frac- 
ture1 s  of  the  tibia  or  fibula  alone,  the  leg 
may  be  placed  at.  once  in  pi  aster-of- Paris 
splints,  and  the  patient,  after  a  few 
days'  rest  in  bed,  allowed  to  get  about 
mi  crutehi  >.  W  here  there  is  much 
swelling,  the  leg  had  better  be  placed 
for  a  few  days  on  a  back  splint  to  allow 
the  swelling  to  subside  I  pbeter 

of  Paris  is  applied,  fu  simple  fracture 
of  both  bones,  where  the  line  of  fracture 
is  transverse  and  there  ifl  but  little  swell 
ing  or  displacement,  the  name  treatment 

may  ofteu  be  adopted  with  ad  vain 
I  tut  greater  care  and  watchfulness  will 
be  necessary  to  prevent  any  untoward 
accident.  Indeed,  whenever  this  method 
of  treating  fractures  is  used,  the  pn :• 
tioiis  mentioned  at  pp.  244  rt  weq.  should 
be  taken.  When  there  is  any  displace- 
ment, however,  the  fracture  must  be 
reduced  by  making  traction  upon  the  fool  whilst  the  thigh  fci 
steadied  by  m  Mutant,  ftpeoift]  rare  being  taken  to  OQfftOl  the 
i  hi,  so  frequently  present,  of  the  lower  fragment.  The 
■Olgeoa  will  know  when  this  has  been  done  by  the  inner  side 
of  the  patella,  the  internal  malleolus,  and  the  inner  side  of  the 
{Treat  toe  being  in  the  same  line.  Further,  he  should  not,  as  a  rule, 
rest  satisfied  an  long  as  any  irregularity  can  be  felt  00  drawing 
the  finger  down  Hie  OVBft  of  the  tibia,  or  as  long  as  any  marked 
difference  is  apparent  on  comparing  the  fractured  with  the  sound 
leg.  If  any  difficulty  is  experienced,  give  an  anesthetic,  and,  if 
necessary,  cut  the  teudo  Achillis,  Having  reduced  the  fracture, 
secure  the  font  and  leg  <m  a  splint.  Whatever  form  of  the  various 
splints  for  the  purpose  is  adopted*  take  euro  :  —  lT  that  the  fool  is  at 
a  right  angle  to  tbc  leg  :  %  that  the  ball  of  the  toes  and  the  heel 


Khj.  2GH.— Fmrturiuf  itiduwer 
I.  Ii  i  r>I    of    the    tin  in.     (After 


— tftfogH**   t>f  xli  oblique   fracture   of    the    tibia,      (Tuki-n  by 
lin rtfa olome w *h  Ha* ] p i ul . ) 

«  «  Hospital  for  ordinary  faacturea  of  the  tibia  and  fibula 
mo*t  aatisiAL-tm v  retulti,  in  applying  the  splint, 
reach  m  high  at*  tlie  junction  of  the  middle  with  th<< 

oith*  thigh  and  ahoutd  be  well  padded  and  ahtped  to 
foot  in  tir  ed  to  the  foot-piece  by  strapping  rod 

The  then  mured    himself  t  lint,  ttie 
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fracture  ii  in  good  position,  secures  the  splint  by  a  broad  strip  of 
strapping,  and  a  figure-of-eight  bandog  The  splint 

ii  next  swung  in  the  cradle,  as  shown  in  the  figure,  and  side  splints 

are  then  applied  and  fixed  hy  webbing  simps,  hi  the  case  of  fraetniv 
of  both  bones,  the  apparatus  in  generally  kept  mi  for  a  month  ;  in 
the  case  of  the  fibula  or  tibia  alone,  for  two  or  throe  weeks,     The 


(Ifcfcea  by  Dr.  Hugh  WuMmin  nt  SK  UwthoLotnrw'n  Hospital.) 

leg  is  then  placed  in  u  plaster  uM'aria,  a  gum  and  chalk,  or  a  alii 

<-i&   bandage.     In  Putt'*  fv*fh.  hove  apparatus  ia  also 

generally  used,  and  here  again  we  speak  of  it  in  the  highest  praise. 
Where,  however,  there  is  much  difficulty  in  keeping  the  boo 
good  position,  the  leg  is  sometime**  laid  on  ita  outer  side^  with  the 
knee  semiflexed  to  relax  the  gastrocnemius,  and  secured  in  Cluufa 
splints  (Fi#+  801),  the  fceodo  tatullii  being  divided,  if  found  necessary, 
rgrri  rifajftiOtMrnnnt  of  the  heel,   however,  is  beat  corn 
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by  using  Houghton's  modification  of  this  splint  (Fig.  302).  It  consists 
of  an  outside  splint  with  a  foot-piece.  The  heel  is  drawn  forward  and 
secured  in  position  by  a  "heel  bandage,"  the  limb  being  fixed  to  the 


Fro.  299.— Pott's  fracture.     (St.  Bartholomew's  Hospital  Museum.) 


Fio.  300.  — Fracture  apparatus  or  cradle  for  the  bones  of  leg. 


Fin.  301. — Cline's  splints  for  Pott's  fracture.     The  outside  splint  is  known  by  the 

foot-piece. 

splint  by  two  other  bandages,  one  placed  just  above  the  ankle  and  the 
other  just  below  the  knee  (Fig.  303).  At  times  Dupuytren's  splint 
(Fig.  .504)  may  be  better  adapted  to  a  particular  case.  The  splint  con- 
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siataj  of  a  straight  lath  notched  at  its  lower  end.  Tt  ia  pi /iced  on  I  lie 
inner  side  of  the  limb,  and  should  reach  from  the  tnl OTQtity  Of  the 
tibia  to  three  or  four  inches  below  the  font,  A  wedge  shaped  pod,  with 
Us  base  below,  and  not  extending  beyond  the  internal  malleolus,  should 

u 

Fni,  302— Modified  GSfflt'i  splint  for  r\*tt'*  fracture- 

line  the  splint,  The  splint  is  bandaged  on  from  above  downwards,  und 
the  le^  having  been  thus  secured,  the  foot  i*  brought  QiT&t  to  the  splint 
by  making  figure-of-eight  tuma  over  the  ankle  and  foot  and  through 
the  notched  at  the  lower  end  of  the  splint.      The  bandage  should  n«»t 

Via.  80S.-  method  of  applying  the  nwUfied  Cline's  Rjilint   in  Mt'l 

rrti;.     The  arrow*  »how  the  fliieettaii  in  wJmh  the  bt&dtfei  ]>iill. 


pass  over  the  external  malleolus  or  the  seat  of  fracture,     Thfi 
objection  t<»  the  use  of  this  splint  is,  that   having  no  fool  pi  ire,  fcbfl 
il  not   kept  at  a  right  angle  to  the  leg.      When   no  special 
apparatus  is  at  hand,  the  fracture,  whether  of  both  1  Mines  of  the  lejr 
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Pin.  30-1, — DupoytrtA'i  iptitil  for  }\>u's  frneiurv. 


nr  cjf  one  bone  only,  may  be  put  up  in  what  is  known  in  Kd  in  burgh 
as  the  boMplint  (Figs*  305,  306).  All  that  is  required  is  two 
ordinary  side  splints  and  sonic  towels,  cot  ton- wool,  and  a  few  bandages, 
The  splints  should  be  rolled  in  the  tun  ends  of  a  long  towel  I 

so  as  to  form  a  trough  for  the  fracture,  tin*  width  of  tin*  trough 
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being  determined  by  first  placing  the  sound  leg  iu  it  The  fracture 
having  been  set,  the  leix  to  placed  on  tin-  towel  rod  the ■■  splints  fanning 
iji.  sides  of  ili'  trough  or  boa  are  nosed  and  secured  in  position  by 
dip-knot  bandages  (Kig,  306),  Pads  formed  of  folded  towels  should 
be  placed  user  the  tibia  of  where  required,  and  the  foot  fixed  at  a 
right  angle  to  the  leg  by  a  figure  uf-eight  bondage  (Fig,  306). 
Backward  displacement  of  the  heel  may  he  controlled  by  a  ring 
pad.  Massage  should  be  applied  early  iu  all  fractures  about  the 
ankle, 

Ctofti  of  badlptei  Pott*  fractofw  frequently  come  under  notice. 
In  such  the  foot  which  bus  been  allowed  to  remain  everted  becomes 
flat,    and    there    is    usually    much    thickening    about    the    internal 


PlOfl.  305,  30ti.— Tlte  W-fpliiU  for  feu ftl   Mm-  bona  ftl  Aa  llf.     In  tho  apper 

(i guru  the  position  «f  a  towel  usi>3   jw  h   pjirl   is  hIiowti.     Jn   tIk    lower  figure  the 
own  ttonipkteiL     (After  Cauti  anil  Cathi 

malleolus,  li nutation  of  movement  at  the  ankle*  and  pain  on 
attempting  to  walk.  In  recent  cases  the  tendo  Achillis  should 
be  divided  and  the  foot  wrenched  until  it  is  fully  inverted,  and  at 
a  right  angle  with  the  leg.  Massage  should  be  then  sedulously 
applied.  In  old-standing  cases  we  have  succeeded  in  replacing  the 
foot  after  osteotomy  of  the  fibula  and  excision  of  a  wedge  of  bone 
Croon  the  internal  malleolus*  The  results  obtained  were  excellent; 
the  deformity  was  overcome  and  the  patient  enabled  to  walk 
without  pain  or  discomfort, 

j  of  thf  h'Tiffttrnt*  through  an  opfn  ittound. — -Much  atten- 
tion has  lately  been  drawn  to  the  frequency  of  deformity  after 
fracture  of  the  leg  and  Pott's  fracture.  If  the  directions  above 
given  are  followed,  if  especially  the  patient  is  anaesthetised,  and 
the  fragments  freed  from  muscle  by  manipulation,  and  if,  when  the 
reduction  cannot  be  easily  accomplished,  the  tendo  Achillis  is  divided, 
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Wounds    of    the    spinal    membranes    and   cord    dm     be 

inflicted  by  stabs  in  the  back,   falls*  on  sharp  bodies  etc.     When 

the  membranes  alone   are   wounded,    tin  re  may  at  first  be  no  signs 

except  perhaps  an  escape   of   cerebrospinal  fluid  \  but  later,  should 

inflammation    be   set   up,   there   will    be    the   usual   signs  of  spinal 

meningitis     A  wound    of    the  spinal    nerves    may  be   known    by 

paralysis  of   the  parts  which  they  supply  ;  a  WOlind  of  the  cord,  bv 

poralyttbs  of  the  parte   below  the   seat  of  injury.     When  divi-ion 

is  complete  the  knee-jerk  is  quite   lost,  when  incomplete  the  knee 

j«  rk    iimv   be   exaggerated*      llapid   death    follows  a    punet 

wound   hv  a   knife  Of  even  a   needle  in  the  cervical  region.     The 

tonhtn^nf  consists    in  placing  the  patient    at    absolute  rest,  and   in 

keeping  the  wound  perfectly  aseptic   to  prevent   inflammation;    but 

if   the   cord   has    been   divided,    permanent 

trrTE'Vfr-v  uaralvfcis    will    necessarily    ensue.      Should 

inflammation  occur,  the  appropriate  rem' 

;     I  for  meningitis  miiefe  be  administered     (See 

V  *  \  J\v    v ri, _  ■  %    work  on  M  ed  id  n  e, )  8  hould  s  u  pp  u  r  a  t  ion  *> 

^fc^fe**f     the  wound  must  la?  explored. 

j^fiC         Dislocation  and  fracture. — 1  >ialiKJii  bo 

^Kjp     of  the  spine  without  fracture  is  exceedingly 

^fH  &       rare;  indeed,   except  in  the  cervical  region, 

*-     J      it  is  said  never  to  occur.      Fracture  uuaccom* 

panied  by  dislocation  is  also  uncommon ;  but 

I  B  )f ""  ""eompl  lea  ted  eases  of  f  met  tire  of  the  spinous 

v*r-:»xr  processes  and  laminay  and  more  rarely  of  the 

S-«^  transverse  and  articular  processes,  are  so  oil - 

i"   (-I,,      times  met  with.     In   the  majority  of  cases 

,  of  tht  .pint.     [&L     fawton  and  dislocation  arc  combined.    Thus, 

Bartholomew  a    HoatHtd  t%       ,  ,      .  -     .       ,  , 

IfBMetus,  usually  there  is  fracture  of  the  body  and 

articular    pr  one   <>r   nmre  of  the 

vertebra,  with  dislocation  of  the  whole  of  the  spine  below  the  ml 
4 if  injury  from  the  spine  above.  This  common  form  of  injury  is  m 
the  Oi  Otext  s]  token  i  i  as  fracturr-di*toctttion . 

Fracture -dislocation* — Cmucx. — It  is  either  the  result  til 
tfffYtt  violence  applied  to  the  spine,  or  of  indirect  viUmce,  as  a  fall 
u|H>ii  the  hend.  1.  When  the  result  of  direct  violence,  whJoh  HUB 
only  be  applied  to  the  posterior  part  •  »f  kite  spine,  one  <u  more  of 
tin  spinous  processes  may  be  detached  without  implicating  the 
vertebra]  canal.  When  the  violence  is  very  great,  as  in  a  fall  foam 
■  height  on  the  back  across  a  beam  or  mil,  or  a  severe  blow  from  a 
crane,  the  spine  is  bent  violently  backwards,  tearing  asunder  the 
structures  Forming  the  anterior  segment  of  the  column,  and  crushing 
the  posterior  Hence  the  vertebral  bodies  are  gene- 
rally uninjured*  hut  wrenobed  apart,  the  intervertebral  cartilage* 
are  mptm-ed,  the  anterior  oonunofl  ligament  is  torn,  and  the  arches 
of  the  vertebne  and  the  articular  and  spinous  processes  are  crushed. 
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The  vertebra*  above  the  injury  are  dislocated  forwards,  as  the 
articular  processes  being  fractured  and  the  intervertebral  cartilages 
toco,  nothing  remains  to  keep  them  in  position.  2.  In  fracture 
from  indirect  violence  (Fig.  "308),  such  as  may  be  received  in  a  fall 
from  a  height  upon  the  handy  or  catching  the  head  whilst  namrinjj 
under  an  arch,  or  from  a  weight  falling  upon  the  head  or  shoulders, 
the  spine  is  bent  violently  forwards}  crushing  the  anterior  part  of 
the  column  and  tearing  the  posterior  asunder.  Here  one  OF  mure 
of  the  bodies  and  intervertebral  cartilages  are  crushed  bet, wee n  the 
vertebne  above  and  the  vcrtebne  below,  one  of  the  fragments  of 
the  fractured  body  being  frequently  driven  backwards  into  the 
vertebral  canal,  whilst  the  arches  and  the  spinous  and  articular 
processes  are  wrenched  asunder.  Fracture  of  the  sternum  is 
occasionally  combined  with  this  injury,  in  consequence,  it  is  said, 
of  the  chin  coming  into  violent  contact  with  the  sternum  as  the 
s | line  is  doubled  forwards* 

Conditio*  of  th*  tpinat  cord, — The  importance  *>f  fracture  dis 
location  of  the  spine  lies  not  so  much  in  the  fact  that  the  vertebrie 
are  fractured,  as  that  the  cord  is  generally  injured*  When  the 
vertebra  are  not  displaced,  the  cord  may  at  times  altogether 
MOape.  More  commonly,  however,  it  is  compressed,  or,  perhaps, 
completely  divided,  or  again  so  bruised  that  it  rapidly  under- 
goes  Inflammatory  softening.  When  the  injury  is  situated  below 
the  second  lumbar  vertebne,  the  cord  necessarily  escapes,  as  it 
terminates  at  that  spot,  but  the  nerves  of  the  eauda  equina  may 
then  be  injured, 

Sign*  and  sr/tHjfftniix. — -The  local  signs  are  often  but  little 
marked.  There  may  be  pain  at  the  seat  of  injury,  or  some 
inequality  in  the  spinous  processes  ;  but  as  often  as  not  these  are 
absent.  The  general  sigus  depend  upon  the  condition  of  the 
cord,  and  none  will  bo  present  when  it  has  escaped  injury.  But 
when  it  is  compressed  or  crushed  there  will  be  paralysis  of  the 
parts  below,  more  or  less  complete  according  to  the  extent  of  the 
lesion,  Taking  as  an  example  a  ease  of  fracture  in  the  lower 
cervical  or  upper  dorsal  region — the  most  common  situation — 
with  m  vere  compression  or  crushing  of  the  cord,  there  will  be 
pjiralysis  of  both  motion  and  sensation  of  the  whole  of  the  parts 
below  the  seat  of  injury  (/wr^/Ay/),  and  perhaps  a  /one  of 
hyperesthesia  immediately  above  the  injured  part  due  to  irritation 
of  the  nerve-roots  that  issue  just  above  the  damaged  part  of 
the  cord.  The  intercostal  muscles  being  ]*aralysed,  respiration 
uly  be  carried  on  by  the  diaphragm,  this  muscle  receiving  its 
ti-rvcsupply  through  the  phrenics  which  are  given  off  above   the 

seat  of  injury.      Hence,  while  the  chest  is  motionless,  the  ftbdod 

oid  falls  during  respiration.  Tlic  bladder  »nd  rectum  ami 
their  respective  sphincter*  share  in  the  paralysis,  so  that  there  is 
at  first  retention  of  urine  and  neeeB,  followed  by  passive  overflow 
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<>f  urine  as  the  bladder  becomes  distended  and  will  bold  no  more, 
and    by    involuntary   passage   of  faces.     Priapism,  or  involuntary 

I  ton  of  the  penis,  is  frequently  present)  or  is  induced  by  the 
use  of  the  catheter.  The  temperature  varies;  sometimes  it  may 
be    lower   than    normal,  hut  often  it  is  considerably  raised,  even 

bifig  ;ih  high  as  107°  shortly  before  death.  ConsciousnecB, 
unless  any  head-injury  has  been  received  at  the  same  tun*',  ll 
affected,  The  reflexes  i ei  the  lower  limbs  are  usually  at  fast  in 
abeyance,  but  may  return  if  the  patient  does  not  succumb  to  the 
shock  of  the  injury.  If  the  deep  reflexes  remain  «[uite  lost  the 
probabilities  me  that  the  conducting  power  of  the  cord  ban  been 
completely  destroyed.  If  they  return  it  is  a  sign  that  some  power 
of  conductivity  is  left  in  certain  portion*  of  the  cord  at  the  sent 
of  injury*  Heath  occurs,  as  a  rule,  from  twenty-four  hours  to  a 
few  days  from  bronchial  trouble;  but  the  patient,  if  the  fracture 
is  in  the  upper  dorsal  region,  may  linger  from  two  to  three  w< 
The  secondary  troubles  which  are  then  generally  met  with  are 
bednoriB*  and  chronic  rt/nft'tis*  1.  The  bedsores  occur  in  situations 
subjected  to  pressure,  and  depend  in  greml  fart  on  the  congestion 
and  lowered  vitality  of  the  tissues  induced  by  the  impairment  of 
Mm  uerve-mtUienee  :  hut  they  may  also  to  some  extent  Ik*  due  to 
tin  ^otidening  of  the  part  with  the  urine  and  farces  from  which  it 

iv  difficult  to  keep  the  patient  free,  2.  The  chronic  cystitis 
is  probably  also  due  in  part  to  impaired  nerve  in  H  nonce,  and  in 
pari  to  slight  injury  in  the  passage  of  a  catheter,  or  to  the  intro 
dilution  by  the  catheter  of  pyogenic  micro-organisms.  The  urine, 
which  is  at  first  acid,  becomes  ammoniaeal  from  the  conversion  of 
die  una  into  carbonate  of  ammonia,  and  thick  from  the  depOffH  ol 
I >1 1 r filiates  and  the  presence  of  ropy  caucus.  The  inflammation 
may  then  extend  up  the  ureter  to  the  kidney,  where  suppuration 
of  the  pelvis  and  substance  of  the  kidney  (pt/do-nephriu*)  may  be 
set  up. 

Such  may  be  taken  as  a  typical  example  of  fracture  of  the  some 
as  commonly  met  with  m  surgical  practice.  Hut  the  nature  and 
gravity  of  the  symptoms  will  depend  upon  the  situation  of  the 
fracture,  and  the  amount  of  injury  to  the  cord.  Thus  in  some 
cases  of  fracture  there  may  be  no  paralysis ;  in  others  the  paralysis 
tinu  be  incomplete,  />.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  Umb  of  cms  group  of  muscles,  or  to  impairment 
of  sensation  over  some  limited  area.  Such  cases,  however,  iire 
much  less  common  than  that  above  described. 

Ctanati   of  dmth. — L    When    the    fracture  is  above    the   fourth 
oerrtaaJ    vertebra,    death    is    instantaneous    in    consequent 
severance  of  the  phrenic  nerves  (ran  the  inspiratory  centre  in  the 
medulla.     This  is  especially  the  case  in  fractures  and  dislocations 
of  the  atlas  and  axis,      1,   In  the  lower  cervical  or  upper  d< 

ii,  death   in  due  either  to  (a),  haemorrhage  around    the  cr.nl 
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gradually  extending  to  the  origin  of  the  phrenic  nerves,  or  (b)t  a  low 
form  of  bronchi  tin  induced  parti v  by  hypostatic  congestion,  partly 
by  defective  nerve-influence,  and  partly  by  inability  to  clear  the 
lungs  effectually  by  coughing.  3,  Later,  death  is  commonly  due  to 
exhaustion  produced  by  (a),  the  sloughing  of  the  bedsores,  or  (6),  the 
pyelo-nephritis,  induced  in  part  by  the  extension  of  cystitis  up  the 
ureters  to  the  kidneys,  and  in  part  by  the  defective  nerve-influence 
on  the  kidney  substance. 

The  prognosis  w\M  depend  in  great  measure  on  the  situation  of 
the  fracture  and  condition  of  the  cord.  Thus,  when  the  fracture 
is  in  the  cervical  region^  if  death  m  not  instantaneous,  the  patient 
may  survive  from  twelve  hours  to  two  or  three  days;  usually, 
however,  death  occurs  in  about  twenty -four  hours.  In  the  upper 
dorml  region  the  patient  may  linger  for  two  or  three  weeks.  In 
the  lower  dorsal  regiuu^  if  he  survive  the  period  at  which  the 
inflammatory  troubles  commonly  occur*  he  may  recover,  remaining, 
however,  if  the  cord  is  severely  injured,  paraplegic.  In  the  hrm^nr 
region  he  may  recover,  with  perhaps  only  partial  paralysis  of  one 
or  other  of  the  lower  limks  or  of  ^  certain  group  of  muscles,  or 
even  without  any  paralysis  whatever-  But  even  where  the  injury 
to  the  cord  has  been  so  high  as  to  cause  paralysis  of  the  whole 
body  below  the  neck,  patients  have  been  known  in  rare  m&tancei 
to  live  for  several  months  or  even  years. 

irtatmrnt. —  I.  In  eases  where  there  is  no  paralysis,  thus  showing 
that  the  cord  is  not  affected,  the  indication  is  to  keep  the  fractured 
spine  at  perfect  rest,  for  the  purpose  not  only  of  obtaining  union 
nf  the  fracture,  but  also  of  preventing  by  any  movement  displace 
ment  of  the  fragments  and  injur}'  of  the  cord.  2.  In  the  more 
common  cases,  where  there  is  paralysis,  showing  that  the  cord  is 
injured,  the  indications  are  to  remove  any  fragments  that  may  be 
compressing  the  cord,  and  subsequently  to  keep  the  parts  at  rest 
till  union  of  the  bones  has  occurred,  3.  Where,  however,  as  is 
too  frequently  the  ease,  the  removal  of  the  fragments  is  not 
practicable,  or  the  cord  itself  has  been  crushed,  all  that  can  be 
done  is  to  endeavour  to  guard  against  the  formation  of  bedsores, 
and  the  occurrence  of  chronic  cystitis  and  its  attendant  evils. 
Thus  the  patient  should  be  placed  upon  a  water-bed,  and  his 
posture  gently  changed  from  time  to  time,  so  that  pressure  may 
not  be  continuously  made  on  one  part,  while  he  must  be  kept 
scrupulously  clean  and  dry,  and  free  from  urine  and  faeces.  The 
bowels  should  be  cleared,  if  necessary,  by  eneniata,  or  excessive 
diarrhoea  controlled  by  morphia  suppositories  or  starch  arid  opium 
injections.  Should  bed&orei  (see  p.  37)  threaten,  the  skin  should  be 
hardened  by  sponging  with  rectified  spirit,  and  dusted  with  oxide  of 
sune  and  starch  powder.  If  formed,  they  should  be  dressed  with  mild 
antiseptics,  iodoform,  balsam  of  Peru,  etc,  and  all  pressure  removed 
from  the    surrounding  skin    by    the    use   of    water   cushions.     To 
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pre  rout  cystitis  from  occurring  a  soft  rubber  catheter,  thoroughly 
cleansed  in  carbolic  lotion  and  dipped  in  glycerine,  should  be 
pissed  twice  daily.  Should  the  urine  become  alkaline  the  bladder 
must  be  washed  out  with  some  antiseptic  solution!  as  salol 
(gr.  x.  to  3]V)  or  boric  acid  (gr.  x.  to  %y).  Extension  and  Ltminec- 
tomy. — In  cases  where,  from  the  marked  inequality  of  the  spinous 
process,  there  is  a  probability  of  fragments  pressing  upon  the  cord, 
a  cautious  attempt  to  extend  the  spine  and  reduce  the  displaced 
line  may  be  made,  and  a  pi aster-of- Paris  ease  applied  during 
the  extension.  A  partial  dislocation  of  the  cervical  vertebra,  indicated 
by  partial  paralysis,  rigidity  of  the  head  and  irregular  bony  promin* 
ences,  has  been  reduced  by  combining  extension  with  direct  pressure. 
Iu  sonu'  i ust jtn i m  it  may  be  justifiable  to  excise  the  neural  arches 
[laminectomy)  for  the  purpose  of  removing  a  fragment  of  bone, 
extravasated  blood,  or  inflammatory  adhesions  or  exudations  that 
appear  to  he  compressing  the  cord.  The  operation  is  quite  useless 
where  the  cord  has  been  transversely  divided  as  shown  by  com; 

\  sis  of  motion  and  sensation  and  total  loss  of  both  the   super- 
ficial and  deep  reflexes.     The  evidence  in  favour  of  the  compression 
Wing  due  to  blood  is  that  the  paralysis  was  not  present  immedi 
after  the  injury,  and  is  gradually  extending  higher  and  higher  up 
the  body. 

Traumatic  spinal  haemorrhage. — As  the  result  of  an  injury 
with  or  without  implication  of  the  spinal  column,  h«emorrhage  may 
occur  in  the  substance  of  the  con!  (intra -medullary  keemarrhag^ 
or,  as  is  more  often  the  case,  around  the  cord  (extra  mtduttarf 
hirmori*hnge)f  the  blood  then  being  extra-dural  or  less  frequently 
intra-durah  Intra-medullarv  hemorrhage  is  usually  limited  in 
extent,  but  generally  more  or  less  completely  destroys  the  segment 
of  the  cord  in  which  it  occurs.  When  this  is  the  case  there  is 
sudden  and  complete  paralysis  of  both  motion  and  sensation  of  all 
parts  below  the  seat  of  lesion.  When  the  hemorrhage  is  limited, 
the  paralysis  may  be  less  complete  and  confined  to  certain  groups 
of  muscles.  In  the  extra-medullary  there  is  common! v  an  interval 
I nt ween  the  icotdenl  and  the  onset  of  the  paralysis,  as  it  is  only 
after  a  certain  amount  of  blood  has  collected  that  the  cord  become* 
compressed.  As  the  blood  extends  up  the  spinal  canal  the 
paralysis  increases,  till  finally  the  respiratory  centre  is  reached, 
when  death  ensues.  As  the  nerves  coming  oft1  from  the  cord  are 
gradually  pressed  upon  by  the  blood,  symptoms  of  spinal  irritation, 
Hich  U  p.iiii,  hyperesthesia,  and  muscular  spasms,  are  set  up. 
These  signs  are  unattended  by  fever.  Treatment, — Rest,  cold  to  the 
spine,  and  subcutaneous  injections  of  ergotiu,  may  be  tried.  In  khs 
extra-medullary  form  a  laminectomy  may,  by  giving  exit  to  the 
blond,  relieve  the  pressure  on  the  cord. 

Concussion  of  the  spine. — Under  this  term  are  included  a  series 
of  injuries  to  the  spinal  column  and   cord  often  of  an  ill-defined 
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nature,  the  anatomical  lemon  remaining  in  many  instances  unknown. 
Attention  having  been  especially  drawn  to  the  occurrence  of  such 
injuries  as  the  result  of  accidents  on  mi  I  ways,  they  have  been  called 
collectively  by  some  lf  the  railway  spine,"  Frequently,  therefore, 
the  subject  has  been  discussed  in  courts  of  law,  where  "  expert  w 
medical  witnesses  have  tendered  such  a  partial  presentation  of  the 
matter  as  to  make  the  medical  evidence  appear  contradictory. 

Various  forms  of  accidents  give  rise  to  similar  conditions — the 
sprains  already  mentioned,  excessive  extension  of  the  column,  jars 
caused  in  a  railway  accident  by  being  thrown  forward  against  the 
woodwork  of  the  carriage,  a  fall  on  the  feet  from  a  height,  a  fall 
from  a  horse  upon  the  shoulders  or  head,  the  fall  of  heavy  objects  on 
the  batik,  I  blow,  finally,  a  bullet  parsing  through  or  lodging  alette 
to  the  spine. 

Anatomical  lesions  of  the  spinal  cord  and  meninges  may  be  dis- 
covered or  not  There  may  be  haemorrhage  without  or  within  the 
In  i,  in  the  substance  of  the  cord  or  even  in  the  central  canal,  or  the 
oord  may  be  reduced  to  a  pulp  without  hemorrhage.  The  cord  may 
be  bruised  or  lacerated  without  the  column  being  injured,  Of  may 
exhibit  a  progressive  softening  and  sclerosis,  Mouths  after  fcn 
accident  a  post-mortem  examination  may  show  scattered  patches  of 
sclerosis,  the  result  of  chronic  myelitis,  or  irregular  degeneration  and 
vacuoktion  in  the  grey  matter  and  its  cells,  or  the  scarring  may  be 
confined  to  the  meninges.  However,  in  cases  of  paralysis  after  an 
accident,  no  lesion  of  the  vertebral  column  or  of  the  spinal  cord  has 
been  discovered. 

The  .lyuipfoms  may  be  divided  into  (1)  Those  which  are  immediate 
anil  severe,  arising  either  from  compression  by  blood  and  laceration, 
or  from  so-called  concussion,  in  which  no  anatomical  lesion  is  discover* 
able,  the  injury  resulting  in  an  abolition  of  function  only,  (2)  Those 
which  arc  at  first  comparatively  alight,  but  which  increase  slowly 
and  gradually  after  the  accident  owing  to  a  progressive  softening, 
(3)  Those  which  are  absent  at  first,  but  which  appear  after  some 
time  owing  to  a  chronic  degenerative  lesion. 

(I)  The  immediate  symptoms  may  indicate  a  transverse  lesion  of 
the  cord  at  a  certain  level  giving  rise  to  paralysis  below,  or  a  partial 
-verse  lesion,  or  a  lesion  of  particular  nerve- roots  as  of  the  arm 
or  leg,  motor  or  sensory,  or  of  the  sympathetic,  er$.t  the  pupils 
become  unequal.  The  concussion  may  influence  the  cerebrum,  e*gn 
loss  of  consciousness.  Vomiting  may  also  be  due  perhaps  to  the 
aanie  cause,  or  may  be  reflex  in  origin 

The  exam  illation  must  include  the  mapping  out  of  the  sensory 
and  motor  nerves  affected.  The  tendon  reflexes  are  variable,  being 
abolished  by  shock,  by  dentruction  of  the  cord  in  the  lumbar  enlarge- 
ment, or  by  degeneration  especially  in  the  posterior  columns.  The 
superficial  skin  reflexes  in  the  legs  are  lost  only  when  the  lower 
part  nf  the  cord  is  involved,      Prognosis  is  very  uncertain:  if  the 
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patient  survives  the  injury  and  escapes  the  results  of  paralysis  of 
the  bladder  and  kidneys,  gradual  recovery  may  take  place  and 
improvement  continue  even  for  several  years, 

(2)  The  slight  symptoms  of  numbness,  tingling,  weakness,  stiffness, 
may  follow  the  accident.  These  may  increase  into  a  paresis  or 
spasms,  indicating  a  subacute  myelitis,  which  may  end  in  paraplegia 
and  death.  Thus  Sir  W.  (lowers  mentions  a  case  in  which  no  injury 
was  apparent  immediately  after  the  accident,  but  paraplegia  set  in 
Borne  days  later,  and  six  weeks  afterwards  at  the  post-mortem  be 
found  subacute  myelitis,  especially  in  the  white  matter. 

Tremor,  girdle  pain,  pins  and  needles,  numbness,  relaxation  of 
sphincters,  trophic  changes,  paralysis  and  muscular  atrophy,  loss  of 
sensation,  hyperesthesia,  unsteadiness  in  gait,  or  distinct  ataxia  may 
appear.  Improvement  may  Lrra dually  set  in,  and  if  the  early 
symptoms  have  not  been  severe,  recovery  may  be  complete  or  i 
permanent  loss  of  function  persist. 

(3)  Some  considerable  time  after  an  accident  one  of  the  systematic 
degenerations  a!  the  spinal  cord  mt&  in,  giving  rise  for  example  to 
looomotor  ataxia,  progressive  muscular  atrophy,  spastic  parapl 
etc.  Hut  also  then/  may  bfi  evidences  of  local  myelitis  and  sclerose, 
as  if  some  definite  injury  had  been  produced  at  certain  spots.  It  is 
flJMMimfti  in  such  cases  that  the  accident  has  caused  a  defective 
nutrition,  the  results  of  which  slowly  come  into  view,  and  which 
are,  hi  addition,  complicated  by  other  conditions  which  are  known  to 
produce  the  same  result,  such  as  syphilis, 

Spinal  pain  or  spinal  irritation  is  common  to  all  forme,  and  may  be 
looked  upon  as  a  spinal  neuralgia.  It  may  be  felt  deep-seated  at  one 
spot,  at  the  end  of  the  column,  occiput  or  sacrum  ;  or  be  widespread, 
slight  and  vague,  or  severe.  It  may  be  continuous,  increased  by 
exertion,  mental  or  bodily,  or  may  give  rise  to  paroxysms. 

The  mental  dUtorbamm  from  an  accident  may  be  immediate  pr 
gradually  develop.  It  undoubtedly  increases  the  painful  sensatiom, 
and  some  patients  show  various  degree*  of  emotional  excitement,  often 
r;il led  hysterical.  Hut  it  is  generally  more  correct  to  say  that  the 
patients  symptoms  are  real,  although  exaggerated  by  the  attention 
paid  to  them.  The  sh«ak  of  the  af-inYnt,  the  -head  of  permanent 
disability,  the  confinement  and  anxiety  as  to  occupation,  worry  as  to 
"htatning  compensation,  and  the  slow  progress  of  le^nl  procedure, 
all  tend  to  disturb  the  patient's  mind.  And  when  his  claims  for 
compensation  are  settled,  doubtless  he  improves  mentally.  But  it 
will  be  found  that  there  is  no  such  sudden  improvement  as  regards 
the  true  nerve  lesions. 

Diagnosis.— To  certain  symptoms  little  attention  need  be  paid, 
©ability  to  concentrate  attention,  disturbance  of  vision,  loss  of  sexual 
power,  excessive  knee-jerks.  ;il~"  the  various  descriptions  which  the 
patient  givesof  pain,  and  his  inability  to  perform  voluntary  movements. 
Further,  the  absence  of  any  particular  symptom,  commonly  named  as  a 
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"  sign,"  is  of  comparatively  slight  significance,  e.g.,  that  a  patient's 
spinal  cord  cannot  be  injured  because  his  legs  are  not  wasted.  The 
presence  of  ankle  clonus,  paralysis  and  atrophy  of  groups  of  muscles, 
loss  of  control  of  the  sphincters  of  the  bladder  and  rectum,  indeed, 
any  positive  sign  of  disease  as  distinguished  from  the  absence  of  a 
common  sign,  is  of  great  importance,  as  indicating  a  lesion  and  tending 
to  localise  its  position  in  the  cord.  A  careful  examination  of  the 
patient,  without  prejudice,  and  with  an  average  amount  of  common 
sense,  will  discover  the  malingerer,  while  a  knowledge  of  the  subject 
should  prevent  hasty  assumptions  of  hysteria. 

Prognosis. — If  the  lesions  are  not  severe  enough  to  end  fatally 
either  immediately  after  the  accident,  or  later  as  the  results  of 
paraplegia,  a  hopeful  prognosis  may  be  given,  and  the  patient  may 
be  cheered  by  the  prospect  of  a  steady  and  gradual  improvement 
going  on  to  complete  recovery.  But,  especially  when  the  symptoms 
have  been  almost  absent  at  first,  when  signs  of  the  commencement 
of  one  of  the  progressive  degenerations  of  the  spinal  cord  is  detected, 
the  prognosis  becomes  gloomy.  All  that  one  can  hope  is  that  the 
degeneration  may  be  very  slow,  or  may  undergo  periods  of  arrest. 

Treatment. — Whenever  there  is  reason  to  suspect  an  injury  com- 
pressing the  cord,  whether  bone,  blood-clot,  or  thickening  of  the  dura, 
the  question  of  laminectomy  may  be  considered.  Otherwise  the  first 
treatment  is  rest,  which  has  often  to  be  of  a  prolonged  character, 
followed  by  a  change  of  air.  Only  when  it  is  quite  clear  that  no 
changes  in  the  spinal  cord  are  occurring  or  threatening,  and  when 
the  symptoms  are  mainly  subjective,  such  as  pain  and  exhaustion, 
should  the  patient  be  encouraged  and  stimulated  to  exertion.  In 
any  case,  severe  exertion  must  not  be  incurred,  especially  in  the 
early  days.  Pain  is  relieved  locally  by  counter-irritation.  Gowers 
and  Taylor  speak  strongly  of  the  good  effect  of  the  application  of 
the  actual  cautery  to  each  side  of  the  spine  over  the  site  of  the 
myelitis.  Narcotics,  such  as  morphine  or  cocaine  locally,  should  only 
be  used  when  the  pain  is  very  acute,  and  as  seldom  as  possible. 
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SECTION  VI. 


Diseases  of   Regions. 
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Parasitic  inflammation  and  ulceration  of  the  scalp* — The 
moat  common  of  these  are  phthyriasis,  caused  by  the  jmUcutu* 
rapitis  ;  and  tinea  tonsurans*,  or  ringworm,  due  to  the  trtrkop/4t/ft,n 
tonsurans.  Favus  produced  by  the  €tehot%on  Schoenleinii  is  now 
very  rare  in  this  country. 

PhtkyHtiti*  may  be  recognised  by  the  mattiug  of  the  hair  to  the 
scalp  by  the  dried  inflammatory  exudation  beneath  which  ulcera- 
tion ii  present.  The  hairs  are  thickly  studded  with  the  ova  ol 
the  louse  (nits)  and  the  lice  themselves  may  be  seen  on  the  scalp. 
The  lymphatic  glands  in  the  neck  are  enlarged  and  may  become 
inflamed  and  suppurate.  Treatment, — -In  slight  cases  the  hair  may 
be  well  tooth-combed  or  cut  short,  scrubbed  with  turpentine  and 
[jcrchloridc  lotion.  In  cases  of  ulceration  the  head  should  be  shaved 
and  the  scalp  washed  night  and  morning  with  carbolic  soap,  the 
n leers  being  cleansed  and  dressed  with  boracic  ointment,  and 
glandular  abscesses  opened  and  drained. 

77/mvi  tonsurans,  or  ringiPormt  is  known  by  the  occurrence  of 
circular,  parti  ally -bare  patches,  the  hairs  over  which,  if  not  lost,  an 
broken  Ml"  short,  and  when  plucked  out  the  roots  show  on  micro- 
scopic examination  the  spores  and  mycelium  of  the  trichophyton. 
The  presence  of  the  stubbly  hairs  serves  to  distinguish  tinea  from 
alopecia  areata ;  in  the  latter  affection,  moreover,  the  patches  are 
quite  bare,  smooth  and  shining.  As  the  result  of  too  energetic 
treatment,  a  patch  of  tinea  sometimes  becomes  inflamed,  forming 
a  circular,  slightly-raised,  red  area,  known  as  herim.  The  disease 
inav  spread  to  the  eyelids,  skin,  or  nails.  It  is  very  catching  and 
most  difficult  to  eradicate  when  it  occurs  in  a  large  school. 
J'rratmtnL — In  the  early  stages  the  application  of  Coster's  f 
(iodine  with  oil  of  tar  or  creosote),  croton  oil,  iodide  of  mercury,  Qf 
glacial  acetic  acid  may  be  tried.  In  chronic  cases  the  sculp  should 
be  shaved,  and  scrubbed  night  and  morning  with  soft  BOAp  and 
carbolic  acid,  and  then  dressed  with  carbolic  ointment  igrs.  iff. 
to  3L).  The  diseased  hairs  may  be  plucked  out  with  forceps,  and 
the  suppurating  follicles  touched  with  a  probe  dipped  in  pure  carbolic 
arid.  It  has  been  proposed  to  graft  hair  into  the  bare  patches  left 
on  the  cessation  of  the  disease,  by  making  a  prick  and  inserting 
btD  it  a  hair  [Hilled  out  frum  a  healthy  spot. 
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Erysipelas  of  the  scalp  may  be  due  to  direct  inoculation 
of  the  specific  micrococcus  through  a  distinct  wound  or  a  mere 
abrasion  or  scratch,  or  to  the  extension  of  erysipelas  from  a 
neighbouring  part.  It  is  most  commonly  met  with  after  a  septic 
scalp  wound,  but  it  not  infrequently  spreads  from  a  scab  or 
edematous  excoriation  on  the  face,  eyelid,  or  external  ear,  or 
follows  upon  otitis  media  with  necrosis  of  the  mastoid,  or  upon 
purulent  rhinitis  through  the  frontal  sinuses,  Signs^ — The  first 
sign  is  the  pitting  of  the  scalp,  which  does  not  turn  red  as  does 
the  face  but  is  pale  and  ccdematuus.  It  is  accompanied  by  head- 
ache, drowsiness,  or  delirium,  with  other  signs  of  fever,  it  may 
subside  or  terminate  in  cellulitis,  or  spread  through  the  skull  to 
the  meninges  and  set  up  fatal  meningitis.  (For  2'reatmmtj  see 
£rt/sipelait  p.  8 

Cellulitis  and  abscess  of  the  scalp  may  occur  above  the 
aponeurosis,  between  the  aponeurosis  and  the  pericranium,  and 
beneath  the  pericranium. 

(I)  Superficial  to  the  aponturfjith. — Suppuration  in  this  situation 
Is  always  limited  in  extent,  forming  a  small  abscess  covered  by  a 
thill  layer  of  epidermis,  which  is  quickly  perforated,  leaving  an 
ulcerated  surface.  It  is  usually  due  to  parasitic  infection.  A 
short  incision  should  be  made,  the  cavity  wiped  out  with  an  anti- 
septic and  the  diseased  hairs  removed. 

(-)  fictwem  thft  aponeitrom  and  pvricmniam.  —  Here  the 
suppuration,  which  is  generally  due  to  a  scalp  wound  and  is 
usually  preceded  by  an  erysipelatous  inflammation,  spreads  widely 
beneath  the  scalp,  owing  to  the  loose  connective  tissue  presenting 
no  resistance,  until  the  whole  scalp  is  floated  up  as  far  as  its 
attachments  to  the  supra-orbital  margins,  the  zygomas  and  the 
occipital  ridges.  Vertical  incisions  should  be  made  at  several 
points  round  these  margins,  avoiding  arteries  and  nerves,  drainage 
tubes  inserted,  and  the  cavity  under  the  scalp  frequently  irrigated. 

£3)  IU  neath  fAr  peri&xmwm, — Suppuration  here  is  limited  by 
the  bony  sutures  to  which  the  pericranium  is  attached,  It  may 
l*e  set  up  by  an  infected  scalp  wound  which  has  penetrated  to  the 
bone ;  more  rarely  it  may  be  due  to  the  breaking  down  of  a 
eeuhal  hematoma  occurring  during  birth,  or  to  syphilitic  or 
tuberculous  disease  of  the  bone  beneath,  At  times  it  may  be  of 
metastatic  or  py  fendc  origin.  Pus  in  this  situation  is  often 
ditneuit  of  diagnosis,  since  it  is  spread  in  a  thin  layer  under  the 
tense  pericranium ;  but  the  persistence  of  inflammatory  indura- 
tion will  indicate  the  necessity  of  an  exploratory  incision.  The 
abscess  should  be  freely  incised,  scraped  out,  and  stuffed  with 
gauze.  If  the  bone  is  dead  it  will  require  removal,  and  by  the  use 
of  a  gouge  if  not  already  loose. 

Neuralgia  of  the  scalp  (see  p.  410). 

Rodent  ulcer  is   rarer   un    the    scalp    than   on   the   face  as  a 
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primary  growth,  but  the  scalp  is  often  involved  by  extension  from 
the  face  (see  p,  150)* 

Epithelioma  of  the  scalp  is  not  uncommon  in  a  contracted 
sear  such  as  may  occur  after  a  burn,  sloughing  of  the  scalp  or 
1  upous  u  1  cer a t i  on .  7  Vm t  merit.  —  I  rn  m  ed  i  at  e  ex  c  ia  ion  is  r  eq  u  i  r  ed  b  e  fore 
tlie  l>one  is  involved,  and  the  area  left  is  covered  by  a  plastic  operation 
or  by  skin-grafting. 

Cysts  of  the  scalp  or  wens. — Pathtdogy* — Although  the  skin 
of  the  scalp  has  mi  abundance  of  sebaceous  glands  and  the 
secretion  becomes  dried  as  scurf  or  daudru.tr,  yet  obstruction  cysts 
are  exceptional,  The  common  sebaceous  cyst  of  the  scalp  is  a 
cyst  of  new  formation,  a  form  of  dermoid  cyst.  The  wall  of  the 
cyst  is  composed  of  stratified  epidermis  and  corium  with  sebaceous 
glands  but  no  hair-follicles.  The  contents  are  pultaceouh  or 
porridge- like  (hence  the  old  term  atheromatous  cyitt)  and  have  the 
peculiar  odour  of  sebaceous  material;  but  neither  hair  nor  other 
epidermal  structures  are  found  in  them.  The  cysts  arc  often  multiple, 
appear  in  several  members  of  the  same  family,  and  have  a  tendency 
to  be  transmitted  especially  through  the  female  line.  Signs. — The 
cysts  begin  as  a  little  nodule  adherent  to  the  deeper  layers  of  the 
duo  of  the  scalp,  As  they  grow  the  skin  is  stretched  so  that  the 
bain  a  j  *  pear  far  apart}  or  the  hair- follicles  atrophy,  and  the  surface 
becomes  thin,  bald  and  glistening.  Though  remaining  attached  to 
the  skin  the  rest  of  the  cyst- wall  is  well  encapsuled,  being  only 
connected  with  the  aponeurosis  by  loose  connective  tissue.  As  the 
cysts  increase  to  the  ske  of  a  hen's  egg  or  the  hst,  they  tend  to  slip 
downwards  and  become  more  and  more  pendulous.  If  not  removed, 
the  wall  may  become  calcareous.  The  cyst  may  rupture  and  the 
inner  surface  bulge  outwards,  forming  a  raised  foul  mass  of  granula- 
tions resembling  a  malignant  ulcer,  from  which,  however,  it  may  be 
distinguished  by  the  absence  of  induration  and  glandular  enlarge- 
ment, and  the  history  that  it  began  as  a  sebaceous  cyst.  Probably 
an  epitheliomatouB  change  finally  ensues  if  the  disease  is  not  treated. 
If  a  cyst  spontaneously  discharges  through  a  small  opening,  the 
sebaceous  material  may  become  inspissated  and  form  a  horn.  VrecU- 
went. — A  very  small  cyst  may  be  punctured  and  a  crystal  of  nitrate 
of  silver  pushed  in,  A  day  or  so  later  the  wall  can  be  easily 
dragged  out  through  the  puncture.  A  large  cyst  may  be  removed 
without  an  anesthetic,  by  rapidly  transfixing  it  with  a  loug  straight 
irv  and  cutting  upwards.  The  deepest  part  of  the  inner  wall 
is  then  seised  and  drawn  out,  when  all  the  unbroken  wall  oOttai 
away.  The  wound  can  be  united  by  sutures  or  plugged  with  gauze. 
Tiider  an  amesthelie  the  cyst  can  be  easily  shelled  out  through  an 
oval  incision,  the  skin  attached  to  the  cyst  being  removed  with  it 
The  excision  wound  is  then  completely  sutured.  It  is  a  mistake 
to  try  and  dissect  oft' the  adherent  skin,  for  the  margins  are  thai 
so  bruised  that  healing  does  not  occur.     If  a  foul  ulcer  has  formed. 
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it  should  be  well  scraped,  or  excised  freely  if  there  is  any  suspicion 
of   malignancy. 

Dermoid  cyst  of  orbit  (seep.  160). 

Aiigiomata  or  vascular  tumours  of  the  scalp. — Capillary 
inert  occur  on  any  part  of  the  scalp,  the  most  important  being 
over  the  anterior  fontauellc.  If  very  small  they  are  best  destroyed 
with  the  cautery  point.  If  large  they  should  be  excised.  That 
over  the  anterior  foutanelle  requires  a  careful  dissection,  and  the 
operation  may  be  postponed  if  the  mevus  is  not  extending  until 
the  fontanclle  has  considerably  closed,  so  as  to  shut  off  the 
meninges. 

i'irwid  rtnfitrysm  or  antitrt/sm  ht/  antistomom's  occurs  on  branches 
of  the  temporal  or  occipital  artery.  The  tumour  is  of  congenital 
origin,  although  it  may  not  cause  disturbance  until  puberty.  It 
Consists  of  a  number  of  dilated,  tortuous  thin- walled  arteries  com- 
municating with  one  another.  Between  the  vessels  are  fat  and 
fibrous  tissue  in  variable  amount.  A  pulsating  tumour  is  formed 
which  shrinks  and  loses  its  pulsation  when  the  artery  supplying  it 
^pressed.  When  large  the  tumour  tends  to  become  pendulous, 
ritimately  ulceration  and  haemorrhage  occur,  producing  amemia, 
and  if  the  aneurysm  Ls  not  removed  would  end  fatally,  Tnntm*ttt, 
— The  aneurysm  is  excised  by  making  a  circular  incision  round 
it  and  dividing  the  vessels  between  clamp  forceps.  The  blood - 
supply  may  be  controlled  by  compressing  or  ligaturing  beforehand 
the  temporal  or  occipital  artery.  The  gap  left  may  be  closed  by  a 
plastic  operation  or  be  covered  by  skin-grafts.  If  the  aneurysm 
Is  r$ty  extensive,  the  external  carotid  and  other  branches  supplying 
it  may  be  tied,  and  what  afterwards  remains  of  the  tumour  treated 
'•truly  sis,  excision  and  pressure. 

Venous  ar  ettteraotfe  tumour,  or  eepAaik(xmatocdtt — This  is  Ihc 
rarest    vascular  tumour.      It   is  composed   <>f    large   venous    Spaa 

rinmtii' feting    with    the    toDgitudlnftl    sinus.      A     soft    swelling    is 

formed  which  gives  a  bluish  tinge  to  the  skin  covering  it.  ft  Ls 
compressible,  or  even  completely  reducible,  when  the  hole  in  th>- 
skull  may  be  felt  It  refills  without  pulsation,  and  has  an  impulse 
on  Coughing,  and  becomes  tense  on  straining  or  when  the  head 
is  low.  The  tumour  may  first  of  all  be  explored  at  its  margin 
and  large  veins  communicating  with  it  tied.  If  it  communicates 
directly  with  the  sinus,  it  must  be  rapidly  laid  open,  and  the 
link'  communicating  with  the  sinus  controlled  by  the  fingers  or 
sponges  or  by  plugs  of  antiseptic  gauze.  As  much  of  the  tumour 
as  possible  is  excised,  the  wound  sutured  and  firm  pressure 
applied  over  the  antiseptic  dressing*  If  the  communication  with 
the  longitudinal  sinus  is  very  free,  a  preliminary  ligature  of  the 
longitudinal  sinus  behind  and  in  front  of  the  tumour  may  be 
necessary. 

Caries    and    necrosis   of   the   skull    may    follow   erysipelas, 
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cellulitis  and  abscess  of  the  scalp,  a  septic  wound  with  ur  without 
a  fracture,  or  a  bum  that  has  destroyed  a  piece  of  the  scalp  tearing 
the  skull  bare.  It  may  be  of  metastatic  or  pyemic  origin,  and  it  M 
aho  claused  by  syphilitic  and  tuberculous  disease,  rodent  ulcer,  and 
Other  new  growths.  Treatment. — The  dead  bone  should  be  removed 
with  a  gouge  or  chisel  as  soon  as  it  is  demarcated,  but  previous  t<» 
this  a  trephine  hole  should  be  made,  if  there  is  any  sign  of  pus 
collecting  between  the  bone  and  the  dura. 

Syphilitic  disease  of  the  scalp  and  skull  is  a  tertiary 
gummatous  affection.  A  single  large  gumma  may  cut  off  the  blood- 
supply  from  the  outer  table,  or  widely  infiltrate  the  bone,  or  a 
number  of  ktujiII  gummata  may  attack  it  at  different  points,  so 
that  the  skull  after  death  has  a  worm- eaten  appearance  (see  Fig.  153, 
lo).  Tlcers,  sharply  cut  and  circular  or  with  a  serpiginous 
margin,  appear  on  the  scalp  with  bare  bone  iu  their  floor.  As  the 
necrosis  extends  there  is  danger  of  thrombosis  in  the  diploic  veins 
and  venous  sinuses,  or  of  the  formation  of  a  subdural  abscess,  and 
ultimately  fatal  septic  meningitis,  or  cerebral  abscess.  At  times 
tin  dura  becomes  thickened,  giving  rise  to  persistent  headache  <>r 
even  epilepsy.  The  diagnosis  during  life  chiefly  rests  on  the 
general  evidences  of  past  syphilis  together  with  the  absence  of  those 
of  tuberculosis*  The  dried  skulls  from  syphilitic  patients  show 
worm-eat  en  appearances,  necrosis  of  the  outer  table,  and  in  places 
thickening  from  new  periosteal  bone  and  sclerosis  of  the  diploe. 
When  the  skull  is  completely  perforated  the  hole  is  not  filled  up  by 
bone,  and  when  necrosis  occurs  the  sequestrum  is  not  mvagiuated. 
In  some  of  the  specimens  preserved  iu  museums  the  conditions  have 
i  made  much  worse  by  excessive  doses  of  mercury.  Other 
skulls  formerly  thought  syphilitic  are  now  known  to  be  from 
subjects  suffering  from  osteitis  deformans,  or  sarcoma  or  tuberculosis, 
m  described  in  the  next  section. 

Syphilitic  ulcere  of  the  scalp  should  be  treated  with  lni"je  do* 
iodide  of  potassium  combined  with  small  doses  of  mercury  and  the 
application  of  a  mercurial  ur  iodoform  ointment*  When  bare  bone 
is  exposed,  the  ulcer  should  be  scraped  and  gauze  kept  in  contact 
with  it  until  the  surface  is  covered  with  granulations,  when  skin* 
grafts  may  be  put  on.  If  the  outer  table  is  dead,  it  should  l»c 
gouged  away  until  vascular  bone  is  reached ;  eventually  the  whole 
thickness  of  the  skull  may  have  to  be  excised,  and  if  the  outer 
surface  of  the  dura  mater  is  involved,  it  should  be  also  gently 
scraped. 

Tuberculosis  of  the  scalp  and  skull. — This  is  a  rare  form  of 
tuberculous  disease  which  generally  attacks  patients  who  have 
suffered  from  other  tuberculous  lesions,  such  as  lupus,  subcutaneous 
and  glandular  abscesses  and  tuberculous  bone  and  joint  disease, 
The  family  history  usually  indicates  a  predisposition  to  tuber ciriosis, 
oid  ultimately   the   patient  may   die   of  pulmonary  or  meningeal 
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tubercle.  The  disease  commences  in  the  bone,  as  a  uodule  or  tumour 
beneath  the  pericranium,  which  extends  towards  the  scalp  and 
ruptures,  leaving  a  tuberculous  ulcer  with  bare  skull  for  its  floor. 
The  ulcers  are  generally  multiple,  hut  tend  to  fuse  with  one  another. 
The  hone  becomes  widely  infiltrated  with  caseous  tuberculous 
materia],  so  that  it  cuts  like  cheese,  or  is  converted  into  soft  debris 
mixed  with  granulations.  Beneath  the  skull,  tuberculous  collections 
spread  superficial  to  the  dura.  Ultimately  there  is  extension, 
thrombosis  of  venous  sinuses,  and  infection  of  the  meninges  or  lungs, 
which  may  prove  fatal.  The  diagnorii  from  syphilis  is  made  by  the 
absence  of  the  general  signs  of  syphilis  and  the  presence  of  those  of 
tubercle.  The  cheesy  carious  bone  differs  from  the  necrosis  set  up 
by  syphilis,  and  there  is  no  tendency  to  repair.  The  microscopic 
examination  of  the  material  discharged  or  scraped  may  disclose 
tubercle  bacilli,  but  they  are  few  in  number  and  may  be  missed. 
There  remains  inoculation  experiments  on  animals,  or  the  injection 
of  tuberculin,  but  practically  the  clinical  evidences  are  enough  for 
a  diagnosis. 

IVeatmenL — It  is  necessary  to  remove  all  the  tuberculous  disease 
by  scraping  and  gouging  away  infiltrated  bone  until  healthy  vascular 
bone  is  reached.  The  removal  of  the  diseased  skull  will  allow  ol 
any  subdural  collections  being  evacuated.  The  wound  is  afterwards 
dressed  with  iodoform  gausseandthe  patient  treated  generally  against 
tubercle, 
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Abnormalities  occur  owing  to  early  union  of  sutures  along  the 
line  of  which  ridges  may  form,  but  this  early  synostosis  appeal 
result  secondarily  from  arrest  in  development  of  the  brain  within, 
microcephaly,  and  not  the  arrest  of  brain  development  from  the 
early  synostosis  (see  Mirroctphtily).  (laps  may  appear  in  the  lines  of 
the  sutures  as  well  as  symmetrically  on  the  parietal  bones  through 
which  the  membranes  and  brain  protrude  (mwmgocele  and  motpkfr 
loceU),  Wormian  bones,  by  causing  sutures  where  such  are  not 
generally  present,  may  simulate  a  linear  fracture  at  that  spot. 

Hypertrophy  and  atrophy  of  the  skull,— Senile  nkoholk 
hypertrophy  is  a  thickening  of  the  inner  table  of  the  skull,  which 
together  with  the  diploc  becomes  converted  into  a  mass  of  compact 
bone  (Fig.  SO 9).  This  thickening  differs  from  that  arising  in  osteitis 
deformans,  where  the  thickening  involves  primarily  the  external 
table  and  is  the  result  of  congestion. 

S<  m' te  atrophy  (Fig.  309)  affects  chiefly  the  outer  table  so  that 
the  surface  of  the  skull  exhibits  rounded  elevatious  and  depressions. 
Symmetrical  depression!  %g^  on  the  parietal  baoti%  may  go  down 
through  the  diploe  to  the  inner  table.  The  same  skull  may  exhibit 
also  sclerosis  and  hypertrophy  of  the  inner  vitreous  table  as  described 
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(a)  Septic  siyn*. — These  consist  of  fever  of  an  asthenic  or 
typhoid  type.  The  temperature  is  variable.  It  may  at  first  be 
raised,  hut,  as  a  rule,  gradually  falls,  and  may  become  sub- 
normal* The  pulse  is  not  quickened  in  the  early  stages,  ami  in 
the  later  stages  may  become  slower  as  the  result  of  increasing 
intracranial  pressure.  The  tougue,  at  first  clean,  becomes  furred, 
dry,  and  brown,  the  breath  foul,  the  complexion  earthy,  and  the 
features  sunken.  A  subnormal  temperature,  with  a  slow  pulse,  in  a 
patient  in  an  asthenic  or  typhoid  condition,  especially  if  he  has  otitis 
media,  is  very  suggestive  of  cerebral  abscess. 

(6)  Sign*  of  intracr'tnial  prewar*  awl  eercbrat  tnmfmtr.— The  most 
frequent  sign  of  general  pressure  is  persistent  headache,  and,  later, 
drowsiness,  passing  into  coma;  but  with  the  exception  of  headache 
there  may  be  no  symptoms  till  the  abscess  suddenly  hursts,  whan 
signs  like  those  of  apopleiy  supervene.  In  the  earlier  stages  of 
chronic  cases  the  mental  symptoms  are  often  peculiar  and 
characteristic*  They  may  be  summed  up  as  slow  cerebration, 
want  of  sustained  attention*  mental  obscuration,  tendency  fat) 
doze,  and  failure  of  the  patient  to  apply  his  strength.  The 
cardinal  signs  of  cerebral  tumour,  namely,  optic  neuritis,  vomiting, 
and  headache,  are  variable.  Optic  neuritis  may  be  present,  and 
may  then  be  slight  or  well  marked,  and  most  pronounced  on  the  side 
of  the  abscess.  More  often  it  is  entirely  absent.  Vomiting  is 
seldom  severe,  and  perhaps  only  occurs  occasionally  after  food* 
The  headache  is  generally  present  and  jrersistent,  and  may  or 
may  not  be  referred  to  the  seat  of  the  abscess.  When  the  intra- 
cranial pressure  increases  and  the  eardio-iuhibitory  centres  become 
further  affected,  the  pulse  rate  is  Htill  further  reduced — it  may  be  to 
forty  or  fifty  beats  a  minute  or  even  less,  whilst  the  increasing 
pressure  on  the  respiratory  centres  renders  the  respiration  stertorous 
and  gives  it  a  periodic  or  i 'heyne-Stokes  character. 

(r)  Localirittg  fiirjas. — When  the  abscess  occurs  in  the  frontal  or 
temporo-aphenoidal  lobe  or  in  the  lateral  lobe  of  the  cerebellum 
there  may  be  no  localising  signs  unless  the  abscess  is  large  and 
encroaches  upon  the  speech,  sensori -motor,  auditory  or  visual  centres* 
or  upon  the  internal  capsule  or  the  peduncle  of  the  cerebellum,  The 
localising  signs  when  the  setmilMtoV  area  is  implicated  have  bdtO 
given  under  Injur  us,  *,f  the  Brain  (p.   483). 

(a)  Tenij*oro-»f*henoia,al  aoecess* — When  the  abscess  occurs  in  the 
temporo sphenoidal  lobe  it  may  involve  the  auditory  centre  and 
give  rise  to  deafness,  especially  on  the  opposite  side,  but  this  sign 
is  not  of  much  value,  as  otitis  media  is  often  bilateral  and  the 
hearing  dulled  on  both  sides.  |,  The  abscess  may  press  upon 
nerves  at  the  base  of  the  brain,  especially  the  third,  and  cause 
or  even  external  I  quint  and  dilatation  of  the  pupil  of  the 
fie  side.  %  It  may  press  upon  the  facial  cortex,  giving  rise  to 
facial  spasm  or  paralysis.     It  must  not  be  forgotten,  however,  that 
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the  facial  nerve  as  it  lies  in  the  aqueductus  Fallopn  maybe  involved 
1U  the  tympanic  suppuration,  Jn  the  latter  case  the  facia!  paralysis 
is  complete  and  on  the  same  side  as  the  lesion,  whereas  in  the  former 
it  is  oti  the  opposite  side  and  the  patient  can  shut  his  eye  and  has 
not  lost  his  sense  of  taste  in  the  anterior  two-thirds  of  the  tongue. 

3,  The  abscess  may  by  pressure  affect  the  visual  area  in  the  occipital 
lobe,  and  so  impair  visual  perception  in  the  temporal  half  of  the  retina 
of  the  same  side  and  the  nasal  half  of  the  opposite  side  {hem in nopria), 

4,  The  abscess  may  affect  by  pressure  the  seusori-motor  area  in 
front,  causing  rigidity  Uiumox}tn*in)  or  paralysis  (fflOrtty&gria),  espe- 
cially of  the  arm  of  the  opposite  side,  the  leg  and  the  face  being  less 
affected  (see  Kg.  314).     &   The  abscess  may  press  on  the  internal 


K|i.,    :jli. — Lirgo  aWirta  in   the  right  t«inporo-Hphonuulul   IuIhj  of   the  hrotu,   the 
pcanlt  of  otitis  media.     (St,  Bartholomew's  Hospital  Museum, ) 

capsule,  giving  rise  to  both  sensory  and  motor  paralysis,  and  affect- 
ing Bill  the  leg,  then  the  arm,  and  then  the  face*  or  all  three  siniub 

>u>lv.  In  prcrema  OD  the  cortical  men  the  order  of  paruk. 
the  reverse,  and  there  is  no  atucsthesia.  9,  If  the  abscess  is  on  the 
left  aide,  the  patient  may  exhibit  some  form  of  aphasia  from  pressure 
ou  Broea's  convolution.  To  sum  up,  if  in  conjunction  with  the 
general  signs  of  cerebral  abscess  paralysis  of  the  third  nerve  is 
present,  say  on  the  right  side,  with  spasm  or  paralysis  on  the  left 
side  beginning  in  the  face  and  involving  the  arm  to  a  less  extent  but 
not  the  lower  limb,  and  there  is  no  sensory  paralysis,  a  large  abscess 
in  the  right  tern  pom-  sphenoidal  lobe  (Fig.  3  I  2)  maybe  diagnosed. 

(h)  Ahscfxs  in  tike  lnt*r*tf  lobe  ltt'  thr  cmbdtim.  —  When  the 
abscess  is  in  the  lateral  lobe  of  the  cerebellum,  if  the  patient  is 
able  to  walk  he  may  have  a  staggering  gait  and  a  tendency  to  fall 
towards  the  diseased  side  ;  if  recumbent  he  may  have  weakness  of 
the  arm  and   leg  of  the  diseased  side,  especially  of  the  arm,  owing 
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Id  the  fact  that  the  cerebellum  of  one  side  assist**  the  opposite  half  of 
the  cerebrum.  There  may  be  skew  deviation  of  the  eyes,  the  eye  of 
the  diseased  side  being  turned  upwards  and  outwards,  thut  of  the 
opposite  side  downwards  and  outwards*  Or  there  may  be  conjugate 
deviation  of  the  eyes  to  the  opposite  side,  any  attempt  to  turn  the  eyes 
either  way  resulting  in  nystagmus  (Risieu  Russell).  Optic  neuritis 
and  vomiting  are  more  marked  than  in  cerebral  abscess,  and  there  may 
be  retraction  of  the  head  and  pressure  on  such  nerves  as  the  fifth, 
sixth,  auditory  and  facial.  Symptoms  of  compression  usually  appear 
earlier  than  in  abscess  of  the  cerebrum. 

The  diagnosis  is  often  very  difficult.  It  is  necessary  in  the  first 
place  to  exclude  enteric  fever  or  sonic  obscure  cause  of  septic 
poisoning,  such  as  a  chronic  empyema,  etc.,  and  then  to  differentiate 
between  abscess,  meningitis,  sinus  thrombosis  and  mere  suppuration 
In  the  mastoid  antrum  and  cells,  hi  m&ringitu  the  temperature  is 
usually  high,  the  pulse  rapid,  irregular  and  intermittent,  the  head- 
ache is  attended  with  intolerance  of  light  and  sound  and  general 
i]Y|i  ni  sthesia,  and  often  with  strabismus,  spasms  and  convulsions. 
In  sinus  thrombotic  the  temperature  is  pyemic  in  character  and 
associated  with  severe  rigors,  the  pulse  is  rapid,  and  there  may  to 
pain  or  tenderness  over  the  course  of  the  lateral  sinus  or  jugular 
vein.  In  mastoid  suppuration  there  is  usually  pain  and  tenderness 
over  the  mastoid,  and  later  swelling  and  cudema.  hi  many  cases, 
however,  the  diagnosis  can  only  be  settled  by  an  exploratory 
<»|'<-r;ition. 

Treatment. —  Inless  this  has  been  done  at  a  previous  operation, 
the  mastoid  antrum  and  the  tympanum  should  be  carefully  explored 
and  thrown  into  a  common  cavity  by  cutting  away  the  posterior  wall 
of  the  external  auditory  meatus  (p.  Wl),  it  may  then  be  found 
that  there  is  necrosed  bone,  and  this  being  followed  the  middle 
cerebral  fossa  is  opened  upwards  or  the  groove  of  the  lateral  sinus 
potftoforly,  Any  pus  that  may  then  be  discovered  beneath  the  bone 
is  let  out  and  the  cavity  drained.  If  no  pus  is  discovered,  the  dural 
elevator  is  passed  a  little  all  round,  to  determine  the  presence  or 
absence  of  an  abscess  between  the  bone  and  dura  slightly  removed  from 
the  opening.  If  the  dura  bulges,  showing  intracranial  tension,  and  if 
ili«  boaliiing  symptoms  are  fairly  well  marked,  a  flap  of  dura  i*  raised, 
the  opening  bring  enlarged  if  necessary  by  cutting  more  bona  a  to  ay 
in  an  upward  and  forward  direction.  A  subdural  abscess  may  now 
be  discovered,  or  the  brain  may  bulge  and  give  an  increased  resist* 
ance  on  palpation  with  the  finger.  A  full- sized  hydrocele  trocar 
should  next  be  introduced  into  the  brain  substance,  avoiding  any 
large  veins  that  may  be  seen,  tm  may  now  stream  out  through 
■■■omnia,  nr  simply  ooze  out  when  it  is  withdrawn,  or  the  cannula 
may  have  a  foul  odour  if  the  brain  is  simply  softened.  Kailing  to 
find  the  abscess  at  the  first  puncture,  the  trocar  and  cannula  should 
l>e  passed  in  all  directions  within  an  inch  or  so  of  the  brain  surface. 
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The  point  of  the  trocar  should  be  sharp  or  it  may  fail  to  puncture 
or  may  push  aside  a  thick- walled  abscess,  and  the  cannula  should  be 
fairly  large  or  the  pus  may  not  flow.  Instead  of  a  trocar  a  narrow 
knife  may  be  used.  The  cavity  of  the  abscess  should  be  very  gently 
washed  out  with  boiled  water  or  a  weak  solution  of  iodine,  a  drain 
tube  or  slip  of  iodoform  gauze  inserted,  and  the  rest  of  the  wound 
closed  and  dressed  with  antiseptic  gauze.  If  on  exposing  the  middle 
cerebral  fossa  the  dura  does  not  bulge,  and  the  localising  symptoms 
give  no  aid,  some  surgeons  before  exploring  the  brain  would  invests 
pite  the   condition  of    the  posterior  cerebral    fossa.     Tins  should 


Fta.  313, — Position  for  exploring  for  cerebral  abttcesMa  and  laiernl  aimi*  throm* 
ltf»is+  n.  Bregma,  l.  LiiuMr.  n.  Noaion,  p.  Ptcrion.  *  ft.  Re  id's  base  )inoT 
m.  MftccwenVi  Niipra-rueata)  triangle,  the  position  for  opening  mastoid  antrum, 
a.  Position  for  exposing  nigm aid  beml  of  lateral  simw.  T.  Spot  for  trephining  for 
temporo-Kphenonla!  nbcraa.     a  Spot  for  trephining  for  cerebellar  i " 


certainly  be  done  if  an  aba  cess  in  the  temporo- sphenoidal  lobe  is  not 
found,  and  the  cerebellum  then  explored  in  the  same  way.  If  still 
unsuccessful,  either  at  once  or  at  a  subsequent  operation  the  opposite 
temporo-sphenoida!  lobe  and  lateral  lobe  of  the  cerebellum  should  be 
similarly  dealt  with  if  the  otitis  media  is  bilateral,  provided  always 
that  sufficient  cause  in  the  mastoid  antrum  or  lateral  sinus  has  not 
been  discovered  to  account  for  the  signs*  of  intracranial  pressure. 
The  mastoid  antrum  ts  best  exposed  through  a  curved  incision 
behind  the  ear.  The  ear  is  drawn  forwards,  the  periosteum 
retracted*  and  the  bone  forming  the  floor  of  the  supra- meatal  or 
MariMvens  triangle  cut  away  with  a  chisel  or  burr.  By  chisel  lit  ig 
away  more  bone  hi  ft  forward  and  upward  direction  immediately 
above  the  upper  margin  of  the  external  auditory  meatus  the  middle 
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oF  vision.  4,  Loss  of  hearing  suggests  i  lesion  of  the  two  upper 
temiwro-spheuoidat  lobes,  5,  Amnesia,  sensory  aphasia,  word  deaf- 
ness or  the  loss  of  memory  of  the  souud  of  a  word,  indicates  a  h 
of  the  posterior  half  of  the  first  temporo-spheuoidal  convolution  (.i 
the  left  side,  b\  Alexia  word  blindness  or  loss  of  memory  of  the 
;ippeuranues  of  a  written  word,  points  to  lesion  of  the  angular  and 
supra-marginal  convolutions  of  the  left  side.  7.  Agraphia,  or  loss  of 
memory  of  the  muscular  movements  of  writing,  suggests  a  lesion  of 
tmun  below  the  motor  area  or  of  the  posterior  part  of  the  second  left 
frontal  convolution*    #■   Optic  tirttritis  on  one  side  indicates  a  tumour 


Uf,—  tfliomaof  lumhi.  (From  I  mdniMi  in  tlieWoxtmi  outer  Hoipilnl  IfvMVDL  j 
The  illmtnuim  h&*  k*en  kindly  lent  l»y  I>r.  W.  La/aru**Ihrluw  from  his  Pathological 
Anatomy*  TLc  tumour  it  favourable  for  remavftt  in  that  il  in  growing  from  ih* 
OflHki)  surface,  ta  circunMcritod  and  of  NOtalli  *it#. 

on  the  same  side ;  if  bilateral,  a  tumour  on  the  side  in  which  the 
neuritis  is  most  marked.  The  aid  to  localisation  that  may  be  derived 
from  the  involvement  of  the  cranial  nerves  has  already  been  men* 
fioned  under  /njuvtts  of  tfir  Bead  (p*  477).  A  sudden  increase  in 
symptoms  indicates  hicniorrhage  into  or  around  the  tumour. 

Where,  from  a  consideration  of  the  above  symptoms,  a  tumour 
of  new  growth  is  brifOTfld  (F%  Si  *v»)  1o  be  fairly  circumscribed  and 
in  an  accessible  situation,  the  skull  should  be  trephined,  a  sull; 
portion  of  the  bone  removed  to  fully  expose  the  growth  (see  p.  498), 
and  the  growth  cut  away  by  making  perpendicular  incisions  into  the 
brain  around  it  and  raising  it  by  means  of  a  sharp  spoon.  The 
removal  of  a  portion  of  the  cortex  will  be  followed  by  loss  of  huHrtfem 
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of  the  area  removed,  but  this  to  a  great  extent  will  be  regained  by 
the  aid  of  the  surrounding  areas,  especially  as  regards  the  coarser 
movements.  The  finer  movements  of  the  fingers  and  thumb  will 
not  be  completely  regained  ;  hence  in  this  region  the  removal  of 
cortex  should  be  as  limited  as  is  consistent  with  success. 

Hydatid  cysts  of  tfw  bi*ain  are  generally  acephulocyste  containing  no 
heads  or  booklets,  but  only  a  laminated  membrane  with  no  adventi- 
tious cyst  or  practically  none.  Generally  they  give  rise  to  the  signs 
of  a  slow-growing  cerebral  tumour.  There  is  early  headache,  which 
is  persistent  with  paroxysmal  exacerbations ;  it  may  be  local  over 
the  situation  of  the  parasite  or  be  referred  to  some  other  spot* 
There  is  also  vertigo  and  vomiting,  optic  neuritis  causing  partial  or, 
if  followed  hy  atrophy,  total  blindness,  ataxia,  hemiplegia,  ami 
paraplegia.  Besides  the  foregoing  signs,  there  may  be  evidences  of 
a  lesion  in  the  sensorimotor  area,  also  a  gradual  thinning  of  the 
skull  over  the  cyst  or  a  separation  of  sutures  until  finally  the  cyst 
begins  to  rata  the  scalp.  An  hydatid  cyst  has  to  be  diagnosed  from 
hydrocephalus  and  from  a  tuberculous  affection  occurring  in  young 
patients.  Cysts  have  been  successfully  removed,  ?*</.,  from  the 
cortical  area  and  from  the  cerebellum,  and  this  removal  can  be  done 
through  quite  a  small  opening. 

Focal  epilepsy,  general  paralysis,  cephalalgia. — In  focal 
epitepai/%  that  is,  epilepsy  without  obvious  gross  lesion,  when  the  fits 
become  very  frequent,  for  example  more  than  one  an  hour,  and 
the  mental  processes  are  becoming  further  impaired,  the  focus  in 
the  cortex  representing  the  initial  movements  may  he  exposed,  the 
exact  spot  for  the  initial  movements  found  by  exciting  the  brain 
with  the  Faradic  current,  and  this  area  of  the  cortex  excised.  After 
such  an  operation  a  diminution  in  the  number  and  severity  of  the 
fits  as  well  as  an  improvement  in  the  health  of  the  patient  may  be 
expected.  In  gmeral  pttralysis  trephining  in  a  few  cases  has  been 
me  benefit  in  the  early  stages  of  the  disease.  Thus  the  halluei 
nations  have  disappeared  and  the  patient  has  so  far  improved  as 
to  lie  fit  to  be  at  liberty.  In  Aevere  cephalalgia  incapacitating  the 
patient  for  work  or  preventing  sleep,  trephining  may  give  relief.  In 
such  cases  an  exostosis,  a  spiculum  of  bone,  an  enlarged  Pacchionian 
body,  or  a  fibrous  tumour  or  cyst  of  the  dura  mater  has  been  found, 
and  its  removal  has  been  followed  by  complete  recovery.  In  other 
rases  where  a  tumour,  etc*,  of  the  brain  which  did  not  permit  of 
removal  has  been  discovered,  the  relief  of  pressure  has  freed  the 
patient  from  the  excessive  pain  or  threatened  blindness. 

Hydrocephalus,  especially  (a)  when  accompanied  by  fits,  (A) 
when  progressive  atrophy  of  the  optic  nerve  threatens,  or  (r)  when 
dementia  or  coma  supervenes,  may  be  treated  by  tapping  the 
ventricles  at  intervals  and  applying  slight  pressure  to  the  skull,  or 
if  this  fails,  by  continuous  drainage  of  the  ventricles*  Attempts 
have  been  made,  but  without  much  success,  to  drain  the  ventricles 
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into  the  sub-arachnoid  space  by  introducing  a  fttmd  -» 
catgut  or  kangaroo-tail  tendon  through  the  brain  substance 
an  end  in  each  situation. 

Microcephaly  combined  with  idiocy,  due  it  m 
noma  cases  at  least,  to  too  early  synostosis  of  the  cranial 
especially  the   sagittal    and  coronal,  was  treated   by  eras 
UMmt  the  removal  of  a  strip  of  bone  on  either  side  of  the  mi 
of  the  skull.     The  aim  of  the  operation  was  to  allow  the  b 
development  of  which  was  thought  to  be  prevented  by  t 
synostosis,   to  expand.      In  some  of  the  cases  reported,  t 
of  the  child   continued  to  develop  after  the  operation. 
rendition  of  the  skull  is  now  generally  held  to  he  secondar 
arrested  development   of  the   brain*       The   operation 
dangerous  from  the  weak  !y  character  of  the  patient,  and  no 
ment  appears  to  have  followed  ofieraLiou  more  than  can  lie 
l>v  a  suitable  education. 


DISEASES   uF   THE   BAH- 

tfasHBATCM,  F.FLC.S.,  An  ml  - 
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liy  A. 


Physical  examination  of  the  ear*  —  In  making  an 

of  a  patient,  let  him  be  seated  between  the  surgeon  ami  th 

of  light,  with  the  affected  ear  towards  the  examiner.     Th 

^    *    -     light  on  the  ear  with  thr  mm 

^^^■**]l^pl     notice  any  abnormal  condition 

fr«5^^2  auricle  or   the  external   meatus 

WHHm  (H^tai  grasp  the  auricle  between  the 

^^^^  HH     and  index  fingers,   the  spec  ul  in 

81*     a  -i  l1"1    ^t,twce,1    tue    >ndex   fin 

m.  .    *,—  ura-flpetMifc.         thumb,  ;iinl  pulling  the  auricle 

and  backwards,  insert  the  speculum  with  a  gentle   n 
meat,     Any  epithelium  or  wax  thai  JWay  obstruct  the  view  I 
removed  by  means  of  forceps  (F%.  318),  or  tb 
sand  l>e  unobstructed,  the  membrana  tympani  can  l»e  eeei 
ing  across  its  deeper  part  as  a  delicate  blnish-grey  or 
semi-transparent  and  highly  polished  film.       Near  the  up 
anterior  margin  Is  a  whitish  prominence — the  pr<xr**u$ 
running  downwards  and  backwards  from  this,  lo  a  point  |ubI 
the  centre  of  the  membrane,  is  the  kandJ*  of  tkt  nuiUms* 
tip  i*f  the  handle  a  cone  of  light  extends  downward* 
with   its  base  to  the  periphery,     From   the   proceaaua  bftl 
indistinct  lines  extend  backwards  and  forwards— the 

mar  /b&fk       If  the  membrane  be   very   thin   or  it* 
tiegmeni-  much  retracted,  the  Um§  from  Kl  W 

dor  feO  and   parallel    with,   the  handle  of  the  malleua 
pGrtvoa  f&  nv.-mhrane  above  the  anterior  and  po*t 
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SfkrapiulF*  mrmhrane^  and  consists  only  of  the  dermoid  and  mucous 
layers.  Whilst  noting  these  points,  caref Lilly  search  the  membrane 
for  perforations,  opacities,  or  small  polypi.  Alter  thus  inspecting 
the  membrane,  its  mobility  should  be  ascertained  by  means  of  1,  the 
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pTf!.  31  ft,— Ah ral  twtlieil  forceps. 

pneumatic  speculum,  or  2,  by  forcing  air  into  the  tympanum 
through  the  BuBfafcflhHUi  tube,  either  (a)  by  Valsalva's  methyl,  (h)  by 
tolitaart  mettod,  or  (e)  by  the  catheter, 

(**)  Vdtxifvft*  mr(JtitJ  constate  in  rooking  forcible  expiration  with 
the  nose  and  mouth  closed. 

(/*)    Poiitzafi  method. — Direct  the  patient  to  take  a  mouthful  of 


Ft.  .  319 — Fotitaer'a  rtwnfHaLnr. 

vtar  ;  insert  the  end  of  the  india-rubber  tube  into  one  nostril, 
rrfully  close  the  unoccupied  portions  of  this  and  the  other  nostril 
With  the  index  finger  and  thumb;  tell  the  patient  to  swallow,  and 
sharply  compress  (fee  bag  tV\±i.  $19).  In  small  children  the 
tympanum  cm  be  inflated  without  their  drinking  water,  Some 
patients  find   ft  difficulty   in  swallowing  easily  when  told  t<>  do  so  ; 


Flu,  32U. — Eustachian  r-utlieter. 


such  persons  should  be  made  to  say  some  guttural  word  such  as 
B  II  nek/*  or  distend  their  cheeks  with  air. 

(e)  To  pan*  the  £it*t.achian  catheter  (Fig.  320),  hold  the  instrument 
lightly  between  the  forefinger  and  thumb  and  pass  it  quickly  along 
the  floor  of  the  nose,  keeping  the  point  of  the  instrument  down- 
wards till  it  reaches  the  back  of  the  pharynx;  next  draw  it  forward 
about    three  quarters  of  an   inch,  gently   rotating  outwards  at  the 
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ho  limited  a  B}»06.     To  complete  the  examination  of  a  patient, 

I  lis  hearing  by  means  of  the  watch  and  voice,  and  finally  examine 
0\i:  nn* -pharynx  in  eases  where  there  is  reason  for  suspecting  that 
an  unhealthy  condition  of  these  parts  may  be  the  exciting  cause  of 
the  ear-mischief. 

I.  Diseases  of  the  external  ear; — Eczema  may  be  acute  CM 
chronic  ;  primary,  or  secondary  to  eczema  of  the  head.  In  the 
form  there  is  great  redness  and  swelling  of  the  auricle; 
it  is  hot,  tense,  and  tender,  and  later  a  crop  of  vesicles  appear 
which  exude  a  serous  fluid  soon  drying  into  crusts  :  these,  when 
they  fall  oft',  leave  a  raw  surface.  Acute  eczema  rarely  invades 
the  meat m.  The  chronic  variety  may  attack  the  whole  auricle; 
more  frequently  it  is  limited  to  ftome  part  of  it.  There  tfl 
little  of  no  redness,  the  surface  is  dry  and  scurfy,  and  fissured 
in  places,  and  the  disease  generally  spreads  into  the  meatus,  and 
sometimes  even  to  the  drum* membrane.  In  such  cases  there  is  more 
or  less  deafness,  accompanied,  it  may  be,  by  tinnitus!  and  a  stuffy 
feeling  in  the  ear.  Treatment**— In  the  acute  stage  apply  lead  and 
opium  lotion,  or  powdered  zinc  and  starch  in  equal  parts  ;  later, 
useful  applications  are  lininieutum  calcis,  or  uug,  hydrarg.  sub- 
chlor.  {^j,  ad  iy.).  If  the  parts  continue  red  and  swollen,  paint 
them  with  argent i  nitratis  (5ss,  ad  aq,  f5j-)»  and  then  apply 
powdered  boracic  acid,  or  wig.  hydrarg.  oxidi.  rub,  (gr„  ij.  ad  jj.). 
Applications  to  the  meatus  must  be  applied  with  a  small  brush ;  the 
parts  should  be  washed  with  oatmeal  instead  of  soap.  Const  it  utiuml 
treat  mint  must  not  be  neglected. 

Hematoma  auris  may  occur  spontaneously  or  as  the  result  of 
an  injury  as  in  boxing  or  a  kick  at  football,  and  is  not  uncommon 
among  the  insane.  It  consists  of  an  effusion  of  blood  between  the 
cartilage  and  perichondrium  on  the  anterior  surface  of  the  auricle. 
It  occurs  m  a  hard  and  rarely  fluctuating  swelling,  varying  greatly 
in  size.  The  skin  over  it  is  of  a  more  or  less  livid  hue,  but  occa- 
sionally is  hardly  discoloured.  There  is  a  feeling  of  warmth  or 
tingling,  but  rarely  of  pain.  After  a  time  it  gradually  beoomee 
MB  alter  and  may  entirely  disappear.  Some  times  it  forms  a  cyst  or 
suppurate*.  In  the  end  the  auricle  is  left  more  or  less  deformed. 
Treatment. — At  first  the  application  of  ice  or  cooling  lotions;  some 
recommend  tapping  it  and  injecting  iodine;  others  laying  it  open 
uid  dressing  it  with  a  weak  solution  of  carbolic  or  boracic  acid.  <  H 
course,  if  it  suppurates,  it  must  be  opened  freely,  A  puckering  of 
the  ear  then  results. 

Malformation  of  the  auricle  is  due  to  arrest  of  development 
of  the  hyomandibular  arch  including  Meckel's  cartilage.  The 
auricle  retains  the  form  existing  in  the  early  fietus,  the  external  aud 
middle  ear  are  ill-developed  and  communicate  with  the  pharynx  by 
a  mere  sinus  representing  the  Eustachian  tube,  whilst  the  vertical 
and  horizontal  rami  of  the  jaw  present  a  flattened  aspect 
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Outstanding  ears. — The  auricles  may  be  fchin  andnmjcf 
right  angles  to  the  head,  or  even  be  doubled  over  at  t 
dog's  ear.      TrmSmmL — An    elliptical   piece   of  skin  amy  b 
out    boa   the  back  of  the  auricle  so  as  to  allow  of  its  bei 
kick  in  proper  position. 

Sebaceous  cysts  are  not  uncommon* 
A  pendulous  lobule  and  even  a  fibrous  mass  ma 
trotting  irritating  earrii 

liotb  rodent  ulcer  and  epithelioma  may  dee 
in  old  men,  and  require  hu  early  excision. 

II.  Diseases  of  the  meatus  : — Diffuse  inflammation  i 
by  injury,  irritants  (such  as  scratching  the  meatus  with  I 
sea-bathing.  There  ia  redness  and  swelling  of  the  skin  li 
meatus,  a  sense  of  fulness*  and  throbbing  and  occa 
followed  by  sereins  or  seniipuriileut  secretion.  After  h 
epithelial  lining  becomes  whitish  and  sodden,  and,  on  i 
comes  away  in  flakes,  or  even  as  a  east  of  the  meatus,  tea 
surface  beneath  red,  and  frequently  obliterating  th 
between  the  meatus  and  tympanic  membrane.  Rarely  the 
membrane  may  be  perforated.  There  is  pain,  increased  1 
menu  of  the  jaw  or  pressure  on  the  auricle,  and  some  tin 
Trent tttrnL — In  the  early  stages  cold  compresses,  and  a  lee 
to  the  tragus ;  and  antiphlogistic*,  As  soon  as  secretion 
liahed,  instil  a  warm  solution  of  boracic  acid,  and  later  *q 
"F  alcohol  and  water,  or  blow  in  powdered  boracic  acid.  I 
charge  prove  obstinate,  the  surface  may  be  painted  with  I 
of  nitrate  of  stiver  (3&S.  ad.  fjj.),  or  liquor  plumbi  subaccta 
Furuncles. — Small  boils  frequently  occur  in  the  meatus 
mii.'inic,  and  diabetic  patients  ;  also  in  those  exposed  to  hi 
or  whose  nervous  system  has  been  greatly  taxed,  T\ 
begins  with  pain,  often  of  the  greatest  intensity,  radiating 
side  of  the  head  and  increased  by  movements  of  the  ji 
slightest  pressure  on  the  auricle.  There  may  be  deafnt 
result  of  closure  of  the  meatus,  not  otherwise.  Kxanuuati 
little  or  m>  redness,  but  one  or  more  swellings,  often  d 
meatus.  These  are  exquisitely  tender  when  touched.  A 
the  abscess  bursts  the  pain  subsides,  but  very  often  01 
after  another  forms,  till  the  patient's  life  becomes  a  burde 
through  pain  and  sleeplessness,  Tr&Ummt, — Apply  bit 
tions,  a  leech  or  two  to  the  tragus,  and  instil  a  concent! 
tion  of  boracic  acid  in  alcohol  Often  a  plug  of  cotton-wc 
in  glycerine  and  laudanum,  or  laudanum,  tincture  of  \ 
cocain  equal  parts,  and  gently  inserted  into  the  meat 
aural  forceps  shown  at  Fig.  321,  off  ^rubers  medical* 
bougies,  give  relief.  When  the  abscess  is  fully  formed, 
hut  not  before,  as  early  incision  is  excessively  painful  am 
temporary  relief.     The  general  health  should  be  attcttf 
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fulJ  doses  of  opium  given  to  procure  sleep.  Von  Trbltsch  reconv 
niends  arsenic  to  prevent  the  recurrence  of  furuncles,  or  sulphide  of 
cak-iuiu  may  be  given. 

Impaction  of  cerumen  or  war  may  be  caused  by  changes  in 
the  configuration  of  the  meatus,  cleaning  the  ears  with  the  end  of  a 
towel  or  ear-pick,  the  presence  of  a  foreign  body  (such  as  a  piece  of 
cotton-wool  inserted  into  the  meatus  and  forgot  ten),  and  by  altera- 
tion in  the  character  of  the  secretion  bo  that  it  is  not  easily  removed 
by  movement  of  the  jaw,  etc.  The  chief  Mfmptom  is  partial  or  com- 
plete deafness,  generally  coining  on  suddenly.  There  may  be 
tinnitus  or  even  giddiness,  often  persistent  cough,  rarely  pain. 
Sometimes  the  impaction  of  cerumen  is  really  due  to  a  peculiar 
laminated  desquamation  of  the  skin  of  the  meatus,  which  becomes 
1  with  wa*,  and  thus  forms  a  plug,  Trmtmmt.  —  If  the  wax 
bfl  ttai  very  hard  it  can  be  at  once  removed  by  syringing  with  warm 
water,  the  auricle  being  pulled  backwards  and  upwards,  and  the 
nozzle  of  the  syringe  directed  along  the  upper  aud  posterior  wall. 
If  any  difficulty  be  experienced  in  removing  the  ma  owing  to  its 
hardness,  soften  it  first  by  dropping  into  the  ear  for  a  few  nights  a 


Flu.  32).  — Aural  forcefw. 

a  Solution  of  bicarbonate  of  soda  (gr.  x.  ad  f^j.).  After  removal 
gently  dry  the  meatus  with  a  cone  of  absorbent  wool,  and  let  the 
prth'-nt  keep  •  pdeofl  in  the  meatus  for  a  few  hours. 

Otomycosis  is  a  chronic  inflammation  of  the  external  auditory 
meatus  due  to  the  presence  of  a  vegetable  iungus.  It  is  much 
DlOil  common  in  India  than  in  this  country.  The  chief  varieties 
fif/ws  *titfr)\  Jf*u>rwiwt  and  fttmt)/atus.  The  #j/mptom&  are 
a  mdm  of  fulness,  tinnitus  and  occasional  vertigo,  more  or  less 
itching,  and  occasionally  pain.  On  examination  there  is  wm 
slight  serous  discharge,  and  the  meatus  is  more  or  less  filled  with 
masses  of  desquamating  epithelium,  which  on  removal  resemble 
pieces   of  damp   hi  iper  covered  with   black   <»r  dark  yellow 

spots,  while  the  dermis  beneath  is  seen  to  be  reddened  and  occasion- 
ally bleeding*  Microscopical  examination  of  the  flakes  at  once  reveals 
the  parasitic  nature  of  the  disease. 

The  treatment,  consists  in  frequently  lyrfBfpng  with  a  warm 
solution  of  perchloride  of  mercury  (1  in  1,000),  or  chlorinated  lime 
(gr*  ij.  ad  15J,),  or  hyposulphite  of  soda  (gr.  iv.  ad  fjj.),  and,  when 
the  meatus  is  thoroughly  freed  from  the  flakes,  instilling  alcohol. 

Aural  exostoses  may  roughly  be  divided  into  the  spongy  and 
the  ivory. 
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(a)  The  Sfvynyy  are  single  and  generally  pedunculated,  i 
commonly    found  at  the    junction   of    the  cartilaginous  aud 
meatus,  are  rapid  in  growth,  follow  suppuration  of  the  midd 
and  are  frequently  the  result  of  ossification  of  granuluti. 
menL — They  can  generally  be  removed  by  soiling  them  villi 
of  forceps  and  breaking  them  off. 

1 1 )   77w  Ivory  cjwxtQ&cs  or  rather  hypti*ostQ8?«  may  be  i 
are  more  often  multiple.      They   vary   from   ridge-like  elev 
rounded  tumours  with  broad  bases;  they  are  found  near! 
of  the  meatus,  more  or  leas  blocking  up  the  canal,  and  \ 
Syphilis,  gout,  irritation  of  the  meatus,  and  sea-bath ii 
be  \\\q  r.ratitttf  cauMit*     Diagnotit. — At  first  sight  ai> 
be  mistaken  for  a  polypus,  but  it  can  easily  be  distil 
hardness,  its  rouudM  and  polished  surface,  and,  in  the 
ivory  one,  by  its  extreme  sensitiveness  to  touch.      In  add 
not  moist,  while   a   polypus    is.      Treat  nit nt* — They  should 
interfered  with    unless   they  cause   deafness    by    completely 
the   meatus,  except   hi  those  rare  cases  where  they  are 
\sith  discharge.      In  such  cases,  as  they  greatly  lessen  ih<-  hi 
the   cuntd    they    should   be   removed    to  avoid    the   risk  of 
matter,       When   their  removal   is   necessary,  this  siiou 
through  the  meatus  by  means  of  a  chisel  and  hammer,  or  f 
drill,     Sometimes  their  removal  is  facilitated  by  tun 
forwards  by   an   incision    between  it  and  the   scalp  so 
expose  the  exostosis  to  view. 

Earache  may  be  occasioned  by  disease  of  the  outer 
foreign  body,  boil  or  catarrh  ;  by  disease  of  the  midd 
disease   of   the    nose,    such   as  nasal  obsti  i  by 

affections,  such  as  inflammation  of  the  tonsil,  malignant  i 
the  distribution  of  the  glosso- pharyngeal  nerve  ;  by  cariom 
and  by  general  causes,  such  as  anieniia.  Treatment — Ii 
temporarily  relieved  by  dropping  in  hot  water,  almond  oU 
tincture,  a  10  or  20  per  cent,  solution  of  the  glycerine  of  I 
acid,  or  a  20  per  cent,  solution  of  oooain,  or  by  a 
vapour,  or  hot  belladonna  or  poppy heud  fornentatv 
cause  of  the  earache  should  be  made  out  as  soon  as  p« 

II 1.   Diseases  of  the   middle   ear: — Acute  catarrh 
started    by   any  conditiou    which    produces    acute   u. 
i /atarrli,  such  as  a  severe  cold,  the  exanthemata,  etc.      Ii 
he    caused    by  sea-bathing,  or    by  the  use    of    the   nasi 
Symptom** — The  attack  begins  by  a  feeling  of  fulness  m  I 
followed  by  pain,  which  varies  in  character  from  a  dull  ad 
severe  throbbing  or  stabbing  ;  there  is   more   or    h.-ss  de 
sometimes  tinnitus,  and  even  giddiness,  and  in  se\i 
disturbance.     On   examination,   the   membiane   show 
little  change  beyond  a  slight  lose  uf  lustre,  and  the  presfll 
fine  streak  of  red  along  the  posterior  edge  of  the  malleo* 
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In  severe  cases,  the  posterior  segment  of  the  membrane  and  the 
adjacent  meatus  are  red,  aud  this  redness  may  spread  over  the 
entire  membrane  till  the  outline  of  the  malleus-handle  is  lost. 
Vesicles  and  eveu  small  abscesses  maj  form  on  its  surface.  Later 
the  epidermis  is  loosened  in  white  flakes,  and  finally  the  membrane 
distinctly  bulges,  when  the  effusion  of  fluid  is  great.  The 
Eustachian  tube  is  closed  by  swelling  of  its  lining  membrane. 
After  some  days,  varying  with  the  severity  of  the  inflammation, 
resolution  begins,  or  the  fluid  (mucus  or  pus)  bursts  through  the 
membrane,  and  is  discharged  into  the  meatus*  Treatment. — The 
patient  should  be  confined  to  the  house,  or  even  to  his  bed, 
according  to  the  seventy  of  the  attack,  An  aperient  should  at 
once  be  given,  and  an  astringent  gargle.  Tf  the  pain  is  severe,  a 
leech  or  two  should  be  applied  to  the  tragus.  Cold  compresses 
should  as  a  rule  be  avoided,  but  hot  fomentations  are  grateful  to 
the  patient  and  generally  useful ,  The  ear  may  also  be  gently 
syringed  with  some  warm  antiseptic  lotion.  If  there  he  distinct 
bulging  the  membrane  should  be  incised,  especially  if  the  pain  per* 
sists.  If  there  be  any  tenderness  over  the  mastoid  this  should  also 
be  leeched.  After  the  severity  of  the  symptoms  has  subsided,  the 
tympanum  may  be  inflated  daily  by  means  of  the  air-douche,  if 
necessary,  and  if  the  discharge  continues,  the  ear  syringed  with  a 
warm  solution  of  boracic  acid  (1 — 10)  night  and  morning,  and  a 
lotion  of  sulphate  of  ainc  (gr.  v,  ad  f3j.),  or  equal  parts  of  rectified 
spirit  and  water  instilled  ;  or  after  syringing  with  warm  water  and 
drying  the  meatus  with  absorbent  wool,  powdered  boracic  acid  may 
be  blown  in.  If  the  catarrh  is  non-purulent  the  membrane  is  rarely 
perforated  :  and  even  if  perforation  occurs,  the  aperture  speedily 
heals  after  the  escape  of  the  fluid.  Inflation  by  means  of  Politzer's 
bag  should  be  continued  with  decreasing  frequency  till  the  hearing 

H  n-Mntvl. 

Chronic  purulent  catarrh  (popularly  called  Qtorrh&a)f  follows 
the  acute  form  of  disease.  After  freeing  the  ear  from  discharge, 
the  membrane  appears  thickened  and  yellowish,  from  the  presence 
of  sodden  epithelium,  or  if  this  has  been  removed,  reddish  in  hue. 
In  some  [tart  of  it  a  perforation  can  usually  be  detected  varying 
in  size,  the  margins  granular  or  clean  cut.  If  large,  the  lining 
membrane  of  the  tympanum  can  also  be  seen,  varying  in  colour 
from  pale  pink  to  dark  red,  according  to  the  degree  of  inflammation 
present.  When  very  small  and  situated  anteriorly  the  perforation 
sometimes  cannot  be  seen,  but  its  existence  can  be  proved  by 
inflating  the  tympanum  and  listening  with  the  diagnostic  tube. 
The  amount  of  deafness  present  in  chronic  purulent  catarrh  varies 
greatly.  There  is  rarely  tinnitus,  but  giddiness  is  far  from 
uncommon.  It  is  in  this  form  of  disease  that  patients*  are  specially 
liable  to  the  complications  which  will  be  considered  later.  Treat- 
ment*— After  attention  to  the  general  health,  the  most  important 
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of  the  treatment  is  great  cleanliuess.       If  a  quantity  of  half- 
dried  secretion  mixed  with  epithelial  debris  be  found  in  the  mo 
this  should  first  be  removed  by  the  instillation  of  warm  bicarbonate 
of  soda  (gr.  x.  ad  fjj+)  for  several  nights,  and    then    thoroughly 

i;ing  the  ear.  Next  let  the  ear  be  syringed  with  warm  horacic 
acid  night  and  morning,  and  after  drying  the  meatus  HoU  in 
powdered  boracic  acid,  If  this  treatment  be  unsuccessful,  then  try 
at)  alcoholic  solution  of  bor&Gtc add  (hor&cic  acid  grs,  x,  alcohol  jj.) ; 
or  if  this  causes  pain,  the  solution  may  at  first  be  diluted  with  an 
equal  quantity  of  water.  Or  sulphate  of  zinc  (gr,  x.  ad  f::j,),  or 
acetate  of  lead  (gr.  iij,  ad  fy.)  may  be  tried. 

If  the  perforation  be  large  and  the  mucous  membrane  of  the 
'»anuni  much  swollen  it  should  be  touched  with  solid  nitf&l 
silver,  or  a  saturated  solution  of  chromic  acid  or  liquor  ferri  per- 
chlnridi.  If,  in  spite  of  all  treatment,  the  discharge  persists*  is 
offensive,  and  the  presence  of  granulations  point  to  the  probable 
existence  of  carious  bone,  the  mastoid  antrum  must  be  opened  and 
the  outer  wall  of  the  adit  us  and  attic  removed,  so  as  to  throw   the 


Fin,  322. — Forceps  for  inserting  artificial  drum* 


Often  when  the  discharge  has  ceased,  tlis  membrane  remains 
perforated,  and  there  is  considerable  deafness.  In  a  11  eh  eases  the 
hearing  may  be  greatly  improved  by  means  of  an  d  *  mflfttWft 

Without  here  discussing  how  the  artificial  membrane  acts,  it  is 
sufficient  to  say  there  are  two  kinds  known  as  Yearsley's  and 
T-'YiibeeV  1.  y&trgley'*  consists  of  I  piece  of  moistened  cotton 
wool,  rolled  into  an  elongated  plug,  and  applied  with  a  pair  of 
Kempt  specially  designed  for  the  purpose  (Fig.  322).  2,  ToymM§ 
Itl  (Jig,  :J2:$)  of  a  disk  of  soft  india-rubber  with  a  piece  of 
silver  wire  attached  to  the  centre.  The  former  has  the  advantage  of 
being  Jess  irritating  to  the  car,  and  can  be  moistened  with  medicated 
thuds,  should  any  discharge  still  persist,  but  it  has  the  disadvantage 
of  being  more  difficult  to  apply.  Toynbee's  is  easily  applied,  but  it 
in  mora  irritating  to  the  ear.  There  are  various  modifications  of 
Toy n bee's,  the  best  being  Umber's.  It  is  impossible  to  tell  in  any 
Q  case  whether  the  artificial  drum  will  succeed;  this  can  only 
be  ascertained  by  trial  When  successful  the  artificial  drum  should 
only  be  worn  at  first  for  a  few  ho  urn.  The  length  of  time  should 
gradually  be  increased  as  the  ear  becomes  accustomed  to  its 
presence*     It  should  always  be  removed  at  night. 

Attic  disease  is  the  name  given  to  purulent  catarrh  of  the  upper 
and  posterior  part  of  the  tympanic  cavity,  which  is  practically  cut 
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323.  —  ToynWi  artificial 
drum, 


off  f rom  the  rest  of  the  cavity  by  the  projecting  ridge  of  the  aque- 
ductus  Fallopii,  the  upper  part  of  the  malleus  and  incus,  aud  a  fold 
of  mucous  membrane  (FigF  311,  A  and  a1).  Posteriorly  the  attic 
ivumnunicfttes  freely  with  the  mastoid  antrum.  Although  purulent 
catarrh  of  this  cavity  is  usually  part  of  a  general  catarrh  of  the 
i  fmpanmn,  a  \ary  alight  inflammatory  swelling  of  its  mucous  lining 
may  shut  it  off  completely  from  the  rest  of  the  tympanum,  and  the 
retained  matter  escapee  through  Shrapnel Vs  membrane.  The  di.s- 
charge  often  persists  after  it  has  ceased  in  the  general  tympanic 
cavity,  and,  if  long  continued,  as  it  frequently  is,  a  small  polypus 
appears  through  the  perforation  in  Shrapnell's  membrane,  Continued 
discbarge  often  leads  also  to  caries  of  the  head  of  the  malleus  or 
incus,  and  fed  the  formation  of  caseous  masses  (tifc&ttattooia}.  The 
toumti  is  the  same  as  for  purulent  catarrh  of  the  general 
tympanic  cavity.  If  the  discharge  is  obstinate,  the  cavity  may  be 
thoroughly  cleansed  by  means  of  the  intra  tympanic  syringe*  or  it 
may  be  advisable  to  remove  the  malleus  and  hums,  especially  if 
either  of  these  bones  be  carious.  By  so  doing  plenty  of  room  is 
afforded  for  thorough  irrigation  of 
the  cavity.  If  the  iufl  animation 
extends  to  the  mastoid  cells  the 
mastoid  antrum  must  be  opened  and 
the  attic  carefully  scraped. 

Various  <omj>tiratnms  may  arise  in 
the  course  of  chronic  purulent  catarrh. 
These    are—  1,    polypi ;    2,    mastoid 

disease;  3,  caries  and  necrosis  ;  4,  meningitis  and  intracranial  sup- 
puration ;  5,  phlebitis  and  septicemia ;  aud  6,  hemorrhage. 

(1)  Polypi  may  grow  from  the  tympanic  membrane,  the  meatus, 
or  the  tympanic  cavity.  Those  growing  from  the  meatus  are  not 
true  polypi ;  but  for  brevity  they  will  be  all  classed  under  the  name 
of  polypi,  They  vary  much  in  size,  being  sometimes  not  larger  than 
a  mustard  seed,  at  other  times  largo  enough  to  project  beyond  the 
externa!  orifice  of  the  meatus.  They  are  usually  bright  red  in 
colour,  but  may  be  pale  pink,  and  when  very  large  greyish-yellow. 
They  bleed  more  or  less  readily  when  touched.  The  diagnosis  is 
easily  made,  but  care  must  lie  taken  not  to  mistake  a  swollen  and 
vascular  membrane  for  a  polypus*  In  case  of  doubt,  the  mobility 
of  the  latter,  when  touched  with  a  probe,  will  settle  the  point 
Treatment, — Polypi  growing  from  the  tympanic  membrane  should 
be  destroyed  with  a  saturated  solution  of  chromic  acid  or  perchloride 
of  iron  applied  by  means  of  a  piece  of  cotton- wool  twisted  round  a 
fine  pair  of  forceps  (Fig,  321).  When  the  growth  springs  from  the 
meatus,  and  is  not  too  far  in,  it  can  easily  be  pinched  off  with  a  pair 
of  aural  forceps ;  when  deeper  in,  it  can  be  scraped  off  with  a  small 
sharp  spoon.  Those  of  larger  size,  especially  when  arising  in  the 
tympanic  cavity,  should  be  removed  by  the  snare  (Fig.  324).     If 

x  I  2 


ear  must  be  syringed  twice  a  day  with  some  warm  ant 
and  alcohol  dropped  into  the  meatus  and  retains 
minutes. 

(2)  Mastoid  disease. — Not  unfrequently  inflami 
tympanum  spreads  to  the  mastoid  cells,  especially 
irregular  cells  (mastoid  antrum)  situated  just  behind 
above  the  external  auditory  meatus.  Its  course  varies 
In  mild  cases  the  inflammation  is  superficial,  and  re 


Fig.  324. — Polypus  snare. 

takes  place,  or  if  more  chronic  there  may  be  gradual 
the  inflammatory  products,  and  conversion  of  the 
into  solid  bone.  More  often  there  is  suppuration, 
less  softening  and  breaking  down  of  the  bony  tral 
cells,  and  the  formation  of  granulation  tissue.  A 
progresses  perforation  of  the  bony  walls  occurs,  mc 
on  the  surface  of  the  mastoid  process.  The  matter, 
travel  upwards  or  backwards,  and  may  burst  into  i 
posterior  fossa  of  the  cranial  cavity.  If  the  matter  < 
inner  side  of  the  apex  of  the  mastoid  process  into 
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tba.li  when  it  is  superficial.  Sometimes,  especially  in  more  chronic 
cases,  the  symptoms  are  very  obscure,  there  being  little  indication 
of  the  mischief  beyond  deep-seated  pain,  tenderness  on  firm  pressure, 
and  sonic  fever.  It  is  in  such  cases  that  the  inflammation  is  apt  to 
spread  to  the  cranial  cavity, 

(8)  Caries  and  necrosis, — The  parts  of  the  temporal  bone 
most  frequently  attacked  are,  the  mastoid  process,  the  posterior  wall 
of  the  meatus,  and  the  roof  of  the  tympanic  cavity  {teynun  tptnpani). 
It  is  generally  easy  to  make  a  diagnosis^  but  when  the  deeper  parts 
are  affected  it  may  not  be  possible  to  do  so  with  certainty.  The 
points  that  will  help  the  surgeon  are,  facial  palsy,  the  persistence 
of  offensive  discharge  in  spite  of  cleanliness,  and  granulations 
resisting  all  attempts  at  destruction*  Even  then  it  may  be  neces- 
sary to  put  the  patient  under  an  anesthetic,  and  carefully  examine 
with  a  probe. 

(4)  Meningitis  and  intracranial  suppuration. — Although 
meningitis  may  supervene  in  the  course  of  acute  purulent  catarrh 
of  the  middle  ear,  it  is  generally  in  the  course  of  the  chronic  disease 
that  it  arises.  Intracranial  suppuration  may  occur  between  the 
dura  mater  and  the  bone — subcranial  ahscew^or  in  the  cerebrum 
or  cerebellum.  Subcranial  abscess  is  generally  found  on  the  roof 
of  the  tympanum  or  on  the  posterior  surface  of  the  petrous  bone; 
cerebral  abscess  in  the  hinder  part  of  the  middle  temporo-sphenoidal 
lobe  ;  cerebellar  abscess  in  the  anterior  part  of  the  lateral  lobe.  For 
symptoms  and  treatment,  see  Gtrehral  Ahsc€$&f  p.  65? 

(5)  Phlebitis  and  septice&mia* — Phlebitis  of  the  lateral  sinus 
may  supervene  in  the  course  of  suppuration  of  the  middle  ear, 
especially  when  there  is  caries  of  some  part  of  the  tympanic  walls. 
The  signs,  diagnosis,  and  treatment  are  given  under  Infective  Sinus 
Thrombosis,  p.  054. 

(6)  Haemorrhage* — Slight  hemorrhage  is  not  uncommon  from 
the  granulations.     Severe  venous  haemorrhage   may  come   from   a 

uuiiication  with  the  lateral  sinus,  and  be  controlled  by  plugging 
Ishfl  meatus.  Severe  Uteri*]  hemorrhage  uncontrollable  by  pressure 
is  the  result  of  ulceration  spreading  from  necrosed  bone  to  the  internal 
carotid  artery  where  it  gives  off  the  caroticotympanic  twig  before 
making  its  curve  forwards.  It  has  been  arrested  by  ligature  of  the 
common  carotid  artery  by  Spencer  and  others,  but  may  prove  fatal 
when  the  wall  of  the  artery  is  perforated. 

Treatment  of  purulent  otitis  and  of  mastoid  disease. — 
hi  the  early  stages  hot  Fomentations  and  leeches  were  formerly 
applied  to  the  mastoid  process  until  pus  could  be  detected  bj 
fluctuation.  This  method  has  been  superseded  by  an  early  mastoid 
incision.  For  the  more  chronic  conditions  a  prolonged  course  of 
syringing  and  insufflation  of  boric-aeid  powder  was  employed, 
fnles*  improvement  quickly  follows  the  measures  mentioned  on 
p.    b75,    and    under    Potfpit    a    more    or   less    complete   mastoid 
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i y[n  ration  is  required  to  arreBt  the  caries  and  avoid  grave  or  fatal 
complications. 

Stacked  operation  consists  in  throwing  the  antrum,  attic  and 
t  vin [tat mm  into  one  cavity.  A  curved  incision  is  made  about  a 
quarter  of  an  inch  posterior  to  t?tc  fold  behind  the  auricle,  which  is 
drawn  forwards  and  the  s  u  pram  eat  al  triangle  (Fig*  SIS*  M)exp 
The  bone  is  removed  by  a  gouge,  or  mallet  and  chisel,  m 
trephine,  or  electric  burr,  taking  away  the  hinder  and  upper  wall 
of  the  meatus  until  the  antrum  is  reached.     The  outer  w;»ll  of  the 


¥t*i.  3'iS, — rhotogrnjili  of  tbe  under  Mirfiiee  of  tlic  uj>j>er  half  of  the  teniiiarat  boa* 
djrid*d  '>>  ■  banwntal  sadicm  running  through  the  external  ml  internal  auditory 
men  tup.    .From  Rmlln^rV  JO,  External  auditory  tuCHtua.     21,  Membrao* 

ivinj-iuii,     %%  I'mm-nton.     Tl,  Stages  on  inner  wull  of  the  tympanum*    24,  Gftlttid 
mm\     2d,  Vestibule.     28,  I'ochfc*.     27,  Internal  auditory  jucatmi, 

antrum  may  be  a  mere  shell,  or  be  half  an  inch  or  so  thick,  and 
coiii|H.«ed  of  densely  sclerosed  bone*  All  granulations  and  diseased 
bone  are  carefully  removed,  avoiding  the  lateral  sinus  behind,  if  this 
be  healthy,  also  the  ridge  of  vitreous  bone  enclosing  the  facial  nerve 
in  the  a<|uudnet  of  Fallopius,  also  the  carotid  canal  close  to  the 
c«»iiiiih ■neriiH -lit  tA  the  Kustachian  tube.      If  the  caries  involve 

of  the  iK]iu'din:t,  fpfetl  gtttilgnm  must  la>  used  not  to  damage 
the  ho&il  nerv*j,  which  if  touched  causes  the  face  to  twitch.  Then 
a  curved  ineinion  is  made  downwards  through  the  c&rtilagt&OUl  mil 
of  the  meatus,  outwards  and  upwards  through  the  euneha  towards  the 
commencement  of  the  helix,  and  the  couchal  flap  of  skiuf  from  which 
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the  cartilage  may  be  dissected  oft^  h  attached  to  the  under  surface 
of  the  skin  Bap  (see  Fig.  326).     The  mastoid  operation  as  completed 

jiccording    to   Mr*    Bal  lance's    method    leaves    a    eup-shaped    cavity 
32$),  formed  from  the  tympanum,  attic  and  antrum,  which 
er  Wing  curetted  until  every  scrap  of  lining  membrane  is  removed 
and  there  is  only  bone,  is  treated  with  an  antiseptic  and  dried.      It 

•  is  then  filled  with  a  ribbon  of  iodoform  gause,  the  end  of  which  in 
brought  out   through   the  meatus,  the  meatal  orifice  having   ; 
previously  enlarged  to  admit  a  finder  by  the  turning  back  of  the 
hal  flap.     The  cutaneous  flap  is  finally  stitched  buck  accurately 
into  position.     The  gauze   is   polled   out  a   little  every    day,  and 


Fret.  JJ2tL — BaUancea  complete  biutoid  operation,  (Copied,  by  kind  pennMon,  from 
Mr,  Bslknoe1!  paper  in  the  tv Med.  CLir.  Tranav,  *  W,  I  AW X II  J.  I  TV  tympSBUK, 
jl! i  ii  tnd  nittaftd  antrum  hate  thrown  into  a  common  cavity,  ami  a  flap  from  the 
concha  has  been  turned  Imck  and  fixed  to  the  -kin  flap. 

when  it  is  all  removed  the  bone  cavity  is  seen  (l^g*  326)  covered 
with  vascular  granulations.  The  anterior  wall  of  this  cavity  is 
formed  by  the  epidermal  surface  of  the  concha!  flap,  and  with 
dressings  applied  daily  through  the  meatus  the  epidermis  may 
spread  over  the  granulations.  But  whenever  the  cavity  is  at  all 
large,  this  process  should  be  hastened  by  grafting.  Urafts  have 
been  carried  in  through  the  widened  meatus,  and  applied  to  the 
granulations.  But  the  surer  way  is  to  turn  forwards  a^rain  fcbe 
cutaneous  flap,  one  to  three  weeks  after  the  first  operation,  when 
the  bone  has  become  covered  with  vuscuhu  'granulations,  and  then  to 
line  the  cavity  with  an  epidermal  graft  {see  p.  39),  Upon  this  graft 
apply  a  layer  of  thin  gold  foil,  to  prevent  the  graft  bf  died, 

or  repack  the  cavity  with  a  ribbon  of  iodoform  gauze,  which,  as  it 
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Ami  with  one  oar.     The  giddiness  sooner  or  later  passes  off,  h\\ 

mls  and  deafness  persist.  If  the  deafness  is  absolute,  the 
tinnitus  may  eventually  disappear.  Treatment, — Quiniue,  bromide 
of  potassium,  subcutaneous  injections  of  pilocarpine,  and  electricity 
are  recom mended ;  but  all  treatment  directed  towards  restoring  the 
hearing  is  generally  useless. 

Auditory  vertigo  is  characterised  "  by  a  sensation  of  motion 
referred  by  the  patient  either  to  himself,  or  to  surrounding  objects, 
which  seem  to  revolve  in  certain  defined  planes  "  (McBride).  The 
attacks  are  generally  paroxysmal,  but  often  there  is  more  or  less 
constant  giddiness,  with  occasional  exacerbations.  As  may  be 
above,  auditory  vertigo  is  a  prominent  symptom  in  Meni 
disease,  hut.  many  causes  may  give  rise  to  the  symptom,  such  as 
(«)  increased  pressure  on  the  secondary  membranes  of  the  tympanum 
induced  by  accumulations  of  wax  in  the  meatus,  forcible  syrim 
or  retraction  of  the  mem  bran  a  tympani  due  to  obstruction  of  the 
EuatafihiftD  tube;  (6)  fluid  accumulations  in  the  tympanic  cavity; 
(e)  vascular  and  nervous  changes,  or  effusion  and  secondary  forma- 
tions in  the  labyrinth  itself ;  {//)  intracranial  lesions  ;  (V)  dyspepsia, 
and  (/)  such  drugs  as  quinine  and  saliein.  Treatment* — The 
treatment  consists  in  finding  the  cause,  if  possible,  and  attempting 
to  remove  it.  When  this  is  impossible,  large  doses  of  bromide  of 
potassium,  iilnuc  nr  enmbined  with  hydrubrumic  acid,  will  be  found 
most  emeacious,  Next,  t|uuiiue  in  large  doses,  but  this  must  be 
carefully  watched  ;  and  lastly,  the  use  of  the  continuous  current  of 
electricity. 

Tinnitus  aurium  arises  under  most  varied  conditions.  The 
sounds  complained  of  are  very  numerous,  but  may  be  divided  into 
ringing,  rushing,  bubbling,  and  pulsating  sounds.  Any  abnormal 
condition  of  the  auditory  apparatus  will  produce  it,  such  as — 
lt  accumulations  of  wax  pressing  on  the  drum  membrane  ;  _',  m 
creased  intra-  labyrinthine  tension,  from  undue  pressure  on  thu 
fenestra?  {either  by  fluid  in  the  tympanum  or  retraction  of  the 
mcmhraiia  tympani  through  obstruction  of  the  Eustachian  tube)  ; 
or  lastly,  bypenemia  of,  or  pathological  change  in,  the  labyrinth 
I  Jut  in  addition  to  these  local  causes  tinnitus  may  be  produced  by 
causes  acting  at  ■  distance,  such  us  ainemia,  chlorosis,  pulsating 
e\"phthalmos,  aneurysm  uf  the  vertebral  artery,  cerebral  disease, 
large  doses  of  quinine,  or  salicin.  Treatment. — In  every  ease  it  U 
important,  if  possible,  to  ascertain  whether  the  cause  is  to  l*e  found 
in  some  derangement  of  the  auditory  apparatus  or  elsewhere.  If 
the  cause  l»e  local,  it  is  generally  possible  to  relieve  or  cure  t lit? 
tinnitus  by  curing  the  local  affection.  If  the  tinnitufl  depta&i  on 
general  amemia,  *oine  form  of  iron,  with  a  generous  diet  and  the 
Addition  of  stimulants  may  he  sufficient  to  effect  i  oure,  If  there 
be  hyperesthesia  of  the  nervous  system,  the  bromides  are  indicated* 
with  the  addition  of  hydrobrumic  acid  if  the  singing  is  of  a  pulsating 
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character.  Tinnitus  frequently  occurs  in  patients  of  m  rheumatic 
diathesis,  and  in  such,  anti-rheumatic  treatment  is,  of  course,  indi- 
cated, Other  remedies  failing,  the  Burgeon  empirically,  nun  try 
chloride  of  ammonium,  nitrite  of  soda,  and  lastly,  the  continuous 
current  of  electricity. 
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Wai.tki;   11.  JfisaOP,  M.B.t  F.B.&&,  Staler  OnkUtalmio  Surgeon  lot  ud 
Lecturer  on  tiplithiilmic  Surgery  at,  St.   BarOiGioCDew'j  llt^pituk 

Physical  examination  of  the  eye. — For  the  cum  pi  etc  and 
thorough  examination  of  the  eye  it  is  necessary  that  it  should  be 
examined : — (1)  by  the  unaided  eye  with  or  without  focal  illumina- 
tion ;  (2)  by  the  ophthalmoscope  ;  (3)  for  acutencss  of  vision,  fields 
of  vision*  colour  sense,  and  tension.  In  alt  cases  where  practicable 
each  observation  on  the  one  eye  should  be  repeated  on  the  other  for 
sake  of  comparison, 

(1)  Examination  by  the  unaided  eye  with  or  widiout  focal  illu- 
minntifm.Se&ting  the  patient  in  front  of  a  window,  or  in  a  dark 
room  with  the  lamp  to  his  left  and  about  twTo  feet  in  front  of  him, 
direct  ami  concentrate  the  light  on  his  eye  by  a  biconvex  lens  of 
about  3  inches  (13  L>)  focal  length  (focal  ilhfmiriftii"it).  First  look 
at  the  lids,  and  tell  him  to  open  and  shut  them  ;  then,  with  the  lids 
open,  to  execute  the  various  complete  in,  out,  down  and  up  move- 
ments of  the  eye  to  teat  the  extrinsic  ocular  muscles.  Alon^  the 
edges  of  the  lids  look  For  the  puneta  which  ought  to  be  applied  close 
to  the  ocular  conjunctiva.  Press  near  the  inner  can  thus  over  the 
lachrymal  sac  to  see  if  any  discharge  passes  through  the  puneta. 
Evert  the  upper  lid  to  examine  its  conjunctival  surface  by  directing 
the  patient  to  look  down  to  the  ground*  laying  a  probe  horizontally 
on  the  external  surface  of  the  lid  and  then  taking  hold  of  the  lashes 
turn  the  lid  over  the  probe.  Pull  down  the  lower  lid  to  examine  its 
conjunctival  surface. 

The  ocular  conjunctiva  should  be  transparent-looking  and  a  few 
smalt  vessels  should  be  seen  through  it  perforating  the  white  or 
bluish  sclerotic.  Just  external  to  the  inner  can  thus  is  a  small 
greyish-red  projection,  the  camtncle,  and  extending  from  it  a  pinkish 
fold,  the  plica  semilunaris. 

The  vessels  seen  in  inflammations  of  the  eye  may  be  divided  into 
the  follow  nig : — L  The  posterior  eonjunc  t  ivaL  Th  esc  are  gen  er  ally 
scarlet  or  brick  red  in  colour,  tortuous,  moveable  with  the  con- 
junctiva, and  do  not  disappear  on  pressure.  -.  The  mh~c*mjunt'hrn! 
are  branches  or  radicles  of  the  anterior  ciliary  vessels  and  are 
•  Imdcd  into  the  perforating  and  the  epudtrttL  Tin  perforating 
arteries  stop  about  -,-L  inch  from  the  corneal  margin,  and  are  will 
seen  in  glaucoma  ;  the  episcleral  vessels  form  a  pink  zone  of  straight 
parallel  vessels  (circttmcomieal  tome)   disappearing  on  pressure*  and 
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are  well  marked  in  iritis  and  keratitis  ;  the  episcleral  vein*  are  dark, 
dusky -looking,  often  in  limited  patches,  and  are  found  in  eyolitis, 
sclent  is,  glaucoma,  etc.  3.  The  anterior  conjunct -ival  vessels  are 
superficial  brunches  of  the  anterior  ciliary.  They  arc  bright 
in  colour,  found  near  the  conical  margin,  and  indicate  superficial 
conical  mischief. 

Next  examine  the  cornea,  the  depth  and  contents  of  the  anterior 
chamber,  and  the  iru  as  to  its  colour,  polish  and  pupillary  aperture. 

The  normal  -pupil  is  from  3*5  to  5  mm.  in  diameter,  circular, 
regular,  slightly  to  the  nasal  side  of  the  centre  of  the  cornea,  and 
equal  to  and  varying  with  its  fellow  under  different  decrees  of 
illumination.  The  pupil  should  contract : — nu  light  being  thrown 
into  the  same  eye  (direct  tight  refttx)rQ\\  light  being  thrown  into  the 
opposite  eye  (commswd  light  r*;/f^r),  and  on  accommodation  or  on 
the  convergent  movements  of  the  eye  associated  with  accommodation 
mmodation  reflex),  It  should  dilate  on  one  or  both  eyes  being 
shaded,  and  also  on  stimulation  of  a  sensory  nerve  ($en*ory  reft**)* 
Atropine  and  homatropine  produce  a  dilated  pupil  {myth 
inactive  to  all  the  re  Ilexes  ;  coeain  causes  mydriasis,  but  the  pupil 
still  acts  to  the  contraction  reflexes  ;  eserine  and  pilocarpine  produce 
a  contracted  pupil  (miotU)  always  dilating  slightly  on  shading  **r 
on  relaxation  of  accommodation.  The  pupil  is  influenced  by  the 
blood  supply,  and  if  there  is  congestion  of  the  iris  it  is  contracted 
(&mp&tiiott-m' osifi). 

I)  Extt  mint  *  lion  with  the  ophthnlmofcope, — The  ophthalmoscope 
in  its  simplest  form  consists  of  a  silvered  glass  concave  mirror  of 
about  twenty  centimetres  focal  length,  with  a  central  aperture  (flpJU 
hole)  of  three  millimetres  diameter,  fitted  on  a  suitable  handle.  If 
required  for  estimating  refraction,  lenses  are  arranged  to  pass  behind 
the  sight  hole.  The  exam inat ions  are  made  much  easier  by  dilata- 
tion of  the  patient's  pupil ;  for  this  purpose  drops  of  horn  atrophic 
(2  gr*  to  fjj*)  or  of  homatropine  (#J  gr.  to  f$j.)  ami  O 
(2  p.c.)  should  lie  plaeed  in  the  eye  <  quartet  of  an  hour  l«?fore 
examination,  The  method!  of  tiling  the  ophthalmoscope  may  bu 
divided  into  (a)  the  tiitwt  and  (ft)  the  indirect. 

(ft)  The  direct  method  may  be  employed  in  two  ways,  at  a  distance 
ami  close  to  the  patient's  eye,     (1)  To  vxe  the  direct  vi'th* 
aVafaaw,  the  patient  should  be  sitting  with  the  light  at  fitst  just 
above  and  behind  his  head,  the  observer  being  about  an  arm's  l< 
away.     Throw  the  reflection  of  the  light  from  the  ophthalmot 
mirror  through  the  pupil,  and  observe  through  the  sight  hole  the 
pupillary  area  as  a  ml  colour  (red  reJUx).     <  m  now  slowly  fv.m 
i  he  mitTOr  boiiioatally  and    vertically  :i  shadow  is  seen  erasing  the 
pupillary  area  if  the  refraction  is  abnormal  (ametropia),  and  this 
shadow  moves  in  the  same  direction  as  the  mirror  in  myopia,  and 
in  the  opposite  direction   in  hyperrnotropia  and  in  myopia  of  leas 
than  one  dioptre  (rettnoiropy).     Approaching  closer  to  the  patient 


examine  the  media,  and  observe  if  any  objects  other  than  retina) 
vessels  and  the  optic  disk  are  seen.  If  so,  on  telling  the  patient  to 
move  his  eye  in  different  directions,  these  objects,  which  are  usually 
of  a  dark  colour,  will  float  about  if  they  are  in  the  vitreous, 
(2)  Direct  mrthoii  close  to  the  patient's  eye. — The  lamp  should  next 
he  moved  on  a  level  with  the  patient's  head  and  on  the  same  side  as 
the  eye  under  examination.  On  now  bringing  the  ophthalmoscope 
to  about  two  inches  from  the  patient '■  nunc;!,  and  at  the  same  time 
relaxing  your  own  accommodation  and  telling  him  to  look  into  the 
far  distance  and  to  move  his  eye  about  as  you  direct,  inspect  the 
details  of  the  fundus.  If  the  patient  or  the  observer  hag  an  error 
of  refraction  it  is  necessary  to  correct  it  by  a  suitable  lens  behind 
the  sight  hole.  Now  place  a  lens  of  nine  dioptres  behind  the  sight 
hole  to  investigate  the  vitreous  and  the  posterior  part  of  the  lens, 
and  one  of  twenty  dioptres  to  see  the  cornea,  anterior  chamber,  iris 
and  anterior  part  of  the  lens. 

(A)  The  mdirtd  method  is  perhaps  easier  to  a  beginner  and  gives 
ctttuivf  and  rapid  view  of  the  fundus,  but  is  not  so  accurate  as 
to  minute  details.  The  light  being  placed  a  little  above  and  behind 
the  patient's  head,  at  a  distance  of  eighteen  inches  look  through  the 
sight  hole,  your  right  eye  at  the  patient's  right  eye,  and  trial  verm. 
Tell  the  patient  to  look  into  the  far  distance  (to  relax  his  accommoda- 
tion) in  the  same  direction  as  the  fingers  holding  the  ophthalmoscope 
if  the  disk  is  to  be  examined,  or  at  the  sight  hole  if  the  yellow  spot 
region  is  to  be  investigated*  After  obtaining  the  red  reflex,  hold  a 
lens  of  three  inches  focal  length  between  you  and  the  patient  and  at 
three  inches  from  the  patient's  eye  ;  an  inverted  view  of  the  fundus 
will  be  thus  obtained. 

The  following  are  the  chief  details  to  be  observed  in  the  normal 
fundus.  The  optic  disk  is  greyish-pink,  lighter  than  the  rest  of  the 
fundus,  and  nearly  circular  in  shape  ;  its  centre  appears  sometimes 
stippled  [himim  eribrom),  and  frequently  depressed  (phydologiotl 
cup)  with  the  retinal  vessels  dipping  into  it  The  periphery  of  the 
disk  is  usually  lighter  in  colour  (seleral  ring)  and  often  bordered 
in  part  by  pigment.  Occasionally  an  opaque  white  striated  patch, 
radiating  from  the  edge  of  the  disk,  is  seen  with  its  mai-m 
gradually  thinning  out  (opaque  nrrve  jit/res).  The  rest  of  the 
fundus  is  bright  red,  with  the  retinal  vessels  on  it ;  sometimes 
the  choroidal  vessels  may  be  seen  plainly  as  a  network,  and  of  a 
li -liter  colour  than  the  retinal  vessels*  At  the  yellow  spot  the 
rliumida]  1-1  is  gem  rallj  deeper  in  colour  and  there  are  no  visible 
blood-vessels.  The  re final  arteries  are  as  a  rule  smaller  and  lighter 
in  colour  than  the  veins  ■  both  usually  divide  on  or  near  the  disk 
into  superior  and  inferior  temporal  and  nasal  branches.  The  retinal 
veins  ean  often  be  seen  to  pulsate  even  in  health,  and  by  pressing 
on  the  eyeball  with  the  finger  the  arteries  can  be  observed  to  pulsate, 

(3)  Acuttness  of  vision. — Snellen's   test-types  are    those  usually 
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employed  for  testing  vision,  and  the  letters  are  constructed  so  as  to 
be  seen  under  the  standard  visual  angle  (five  minutes).  To  test/or 
distant  vimon\  place  the  patient  at  six  metres  from  the  <ffstrtt*t  type, 
and  if  his  vision  be  normal',  lie  ought  to  read  the  smallest  let 
numbered  six  on  the  types.  His  vision  is  then  called  }!,  or  1,  If  he 
only  reads  the  top  letter  it  is  ^J,-  or  -j3^,  and  so  oo  in  proportion.  If 
the  patient  is  under  forty-five  give  him  the  rm* h n*j  type* arranged  on 
the  same  plan,  and  find  out  the  smallest  he  can  read  at  the  shortest 
distance,  thus  finding  his  near  point  and  accommodation.  If  he  is 
too  blind  to  see  either  type  hold  your  fingers  before  his  eye,  ami 
measure  the  greatest  distance  at  which  he  can  count  them.  If  he 
Is  unable  to  see  the  fingers,  shade  his  eye,  and  throwing  light  into 
it,  see  if  he  has  perception  of  light.  If  a  patient  has  only  percepi  Um 
of  liirlit,  the  observer  should,  by  means  of  the  ophthalmoscope  -mirror 
in  a  dark  room,  throw  the  light  ou  the  different  parts  of  his  fundus 
to  see  if  all  are  equally  light  percipient  fjtrqjotUom). 

The  field*  of  vUioa  may  now  be  mapped  out  roughly  by  the 
fingers,  or  by  the  perimeter  for  white  and  colours.  Any  spots  of 
the  field  in  which  the  object  used  is  not  seen  are  called  amfnimifti 
The  i  ion  is  usually  investigated  by  coloured  wools. 

[ntrtf-wttttir  fffipw  may  be  estimated  by  the  Angers,  or 
instruments  called  tonometers ;  the  former  is  the  usual  way,  and 
is  effected  by  directing  the  patient  to  look  down  on  the  ground,  ami 
then  palpating  the  eyeball  through  the  upper  lid  with  both  index 
fingers,  as  if  trying  to  detect  fluctuation,  (  Vrtain  degrees  of  tenstnn 
have  been  recognised,  the  firm,  tense,  semi  fluctuating  feeling  of  the 
normal  eye  being  takeu  as  the  mean  (T.ri) ;  these  degrees  are  d* m 
according  to  the  amount  of  increased  tension  +  1,  +  !3,  4-  3,  or  of 
diminished  tension  -1,-2,-3. 


I.   Diwttes  of  the  tytlid*  and  lachrymal  apparatus* 

Ciliary  blepharitis  (Tinea  Utrxi)  is  the  most  common  inflanv 
malory  affection  of  the  lids  ;  it  is  usually  chronic  and  occurs  asp* 
cially  in  ill-fed,  dirty,  hypermetropic,  or  strumous  children.  The 
tr/mpt&nt*  are  redness  of  the  ciliary  border  of  the  lids,  and  either  an 
eczematous  condition  of  the  border^  or  more  commonly  inflammation 

it  ion  of  the  hair*  follicles  with  stunted  and  misplaceo 
lashes,  followed  in  bad  crises  by  scarring  of  the  edge  of  the  lid.,  mad 
slight  e version.  The  best  treatment  is  an  alkaline  lotion,  as  sodium 
bicarbonate  gr.  x,  ad  f$j.,  and  zinc  or  a  weak  mercurial  ointment 
applied  along  the  edges  of  the  lids  night  and  morning  j  in  i 
cases  removal  of  the  lashes  and  painting  the  borders  of  the  lids  with 
silver  nitrate  solution  is  advisable 

The  eyelashes  may  be  the  scut  of  the  pediculus  pubis,  giving 
to  a  condition   which  may  simulate  ciliary  blepharitis  if  there  has 
been  much  irritation. 
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Meibomian  cyst  (Chalazion)  is  the  most  usual  form  of  tarsal 
tumour,  and  is  due  to  chronic  inflammation  of  the  fundus  of  a 
Meibomian  gland.  It  occurs  as  a  small,  hard,  painless  swelling, 
with  the  skin  of  the  lid  freely  moveable  over  it.  On  the  con- 
junctival  surface  of  the  lid  there  is  usually  a  bluish-grey  discoloured 
spot,  due  to  thinning  of  the  tissues.  A  crucial  incision  should  be 
made  through  this  spot,  and  the  semi-fluid  contents  evacuated  by 
pressure  or  by  a  small  spoon.  These  cysts  have  no  distinct  wall, 
are  generally  found  in  young  adults,  and  are  very  prone  to 
suppurate. 

Stye  (Hordeolum)  is  a  localised  inflammation  of  the  cellular  tissue 
near  the  edge  of  the  lid  usually  about  an  eyelash,  but  sometimes  in 
connection  with  the  duct  of  a  Meibomian  gland.  It  gives  rise  to 
throbbing  pain,  accompanied  by  redness,  swelling  and  oedema  of  the 
lid  and  conjunctiva ;  it  is  usually  succeeded  by  other  styes,  and  is 
due  to  some  derangement  of  the  general  health  or  error  of  refraction. 
It  quickly  disappears  on  evacuating  the  pus  when  present,  or  on 
pulling  out  the  faulty  lash. 

Foreign  body  beneath  the  upper  lid  is  frequently  met  with  and 
gives  rise  to  sharp  pain,  excessive  lachrymation  and  photophobia. 
The  treatment  is  to  evert  the  upper  lid  and  then  remove  the  source  of 
irritation. 

Symblepharon,  or  adherence  of  the  palpebral  conjunctiva  to 
the  ocular  conjunctiva  or  cornea,  may  occur  owing  to  inflammation 
following  burns,  wounds,  and  ulcerations. 

Inversion  of  the  eyelid  (Entropion)  is  produced  by  some  affec- 
tion of  the  conjunctiva  or  tarsus,  or  by  spasm  of  the  palpebral  portion 
of  the  orbicularis  muscle.  The  most  frequent  result  of  entropion  is 
trichiasis  (turning  in  of  the  lashes)  giving  rise  to  pannus,  ulceration 
of  the  cornea,  etc. 

E version  of  the  eyelid  (Ectropion)  is  due  to  atrophy  of  the 
palpebral  portion  of  the  orbicularis  muscle,  to  swelling  of  the  conjunc- 
tiva, or  to  cicatricial  contraction.  Numerous  operations  have  been 
planned  for  ectropion  and  entropion  and  the  consequent  faulty 
position  of  the  lashes. 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland  and 
its  ducts  situated  at  the  upper  and  external  angle  of  the  orbit,  and 
the  drainage  system,  which  includes  the  puncta,  canal iculi,  lachrymal 
sac  and  nasal  duct.  The  lachrymal  gland  may  be  the  seat  of  acute 
or  chronic  inflammation,  and  may  also  be  affected  by  hypertrophy  or 
malignant  disease.  The  chief  lachrymal  troubles,  however,  are 
associated  with  the  drainage  system,  and  the  most  marked  symptom 
is  that  of  watery  eye  (epiphora).  The  puncta  may  be  everted  or 
inverted  by  changes  in  the  lid,  or  contracted  from  inflammation. 
The  canaliculi  may  be  narrowed  by  inflammatory  changes  or  cicatri- 
sation after  injury,  or  obstructed  by  cilia  and  concretions.  The 
entrance  of  the  canaliculi  into  the  sac  is  a  very   usual  place   for 
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stenosis.  The  lachrymal  sac  may  be  affected  by  inflammation 
spreading  from  the  conjunctival  or  nasal  mucous  membrane.  This 
may  be  accompanied  by  stricture  of  the  nasal  duct,  and  sometimes 
gives  rise  to  a  collection  of  mucus  in  the  sac  {mucocele))  which 
presents  as  a  fluctuating  swelling  near  the  inner  can  thus.  On  press- 
ing  over  the  swelling  the  fluid  can  usually  be  forced  out  through  the 
puncta,  A  lachrymal  ofeoAftf  often  follows  a  mucocele  ;  the  symptoms 
are  then  tense  swelling  and  redness  of  the  integument  in  the  neigh- 
bourhood of  the  lachrymal  sac.  The  lim imdJil  For  stenosis  of  the 
pvmoti  or  canaliculi  is  to  employ  probes  or  electrolysis,  and  if  these 
methods  fail,  to  slit  up  the  lower  canaliculus  by  a  Webers  knife, 
removing  a  piece  of  the  conjunctiva  from  the  inner  aide  of  the 
incision  with  scissors,  For  stenosis  of  the  nasal  duct  probes  should 
be  passed  to  dilate  it,  and  in  many  cases  the  use  of  styles  for  some 
time  is  advisable.  In  acute  inflammation  of  the  sac  an  incision 
should  be  made  through  the  skin  into  the  swelling,  or  the  lower 
canaliculus  should*  be  slit  up,  and  the  pus,  if  found,  evacuated  that 
way ;  the  sac  should  afterwards  be  syringed  with  antiseptic  or 
astringent  solutions. 


It.    Distant*  of  the  conjunct iva. 

Conjunctivitis  {Ophthahua\  or  inflammation  of  the  conjunctiva, 
is  characterised  by  a  feeling  of  grit  tin  ess,  heat,  and  heaviness  of  the 
lids,  which  tend  to  stick  together,  especially  during  sleep.  This  is 
accompanied  by  injection  of  aud  small  haemorrhages  from  the 
posterior  conjunctival  vessels  producing  a  scarlet  or  brick- red 
congestion,  and  generally  discharge  from  the  eye, 

1.  Catarrhal  (muco-jmruJent)  conjunctivitis  may  be  acute 
or  chronic  ;  it  presents  the  usual  symptoms  of  conjunctivitis  (see 
above),  and  is  accompanied  by  more  or  less  mucopurulent  dis- 
charge. It  may  occur  in  epidemics,  and,  if  there  is  much  dischar^i*. 
is  contagious.  There  is  often  marked  enlargement  of  the  conjunc- 
tival follicles,   especially  of  the  lower  lid  (follicular  conjunctivitis). 

tonally  the  discharge  is  more  plastic  in  nature,  adhering  to  the 
lids.  It  is  best  treated  by  slight  astringents  (sulphate  of  zinc,  gr*  ii. 
ad  flj,),  or  antiseptic  lotions,  as  boracic  acid  (gr,  x.  ad  f5j),  and  by 
ointments  placed  along  the  conjunctival  edges  of  the  lids  to  prevent 
i  hi  \r  sticking  together*  In  chronic  cases  the  refraction  should  be 
lented,  as  refract  ion -errors,  especially  hypermetropia  or  astigmatism, 
may  produce  or  aggravate  this  condition, 

2,  Purulent  conjunctivitis  is  an  acute  affection  characterised 
by  the  severity  and  rapidity  of  its  onset.  It  is  microbic  in  origin, 
and  the  specific  organism  is  nearly  always  the  gonococcus.  It  may 
be  conveniently  divided  for  clinical  purposes  into  two  classes  : — 

(a)  jhlult  Purulent  €mjvnrtiviti&  [Convn^hceal  Ophthalmia^  the 
more  serious  affection,  is  due  to  actual  contagion  with  the  virus,  and 
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usually  at  first  affects  only  one  eye.     The  period  of  incubation  may 

(few  hours*  The  lids  at  first  are  red  ami  cedeniatous  ;  the  con- 
junctiva is  swollen  and  infiltrated  with  serum  (chemnsis),  and  the 
discharge  is  serous  in  nature.  This  stage  is  soon  followed  by  a  very 
copious  discharge  of  thick  pus,  the  lids  become  much  swollen  and 
vim  with  difficulty  be  opened,  the  ocular  conjunctiva  is  greatly 
congested  and  chenioscd.  The  great  danger,  if  the  condition  is  not 
soon  relieved  by  energetic  treatment,  is  infiltration  of  the  cornea, 
giving  rise  to  a  perforating  corneal  ulcer  and  subsequent  loss  of  the 
or  great  impairment  of  vision. 
(h)  Infantile  Purufeni  Coftjtvfttniffs  (Ophthtttmid  neonatorum) 
ccurs  tn  newborn  children  generally  on  the  third  day  after  birth. 
It  affects  as  a  rule  both  eyes,  and  is  due  to  inoculation  from  the 
discharges  of  the  mother  ;  to  avoid  this  risk  every  child's 
should  be  washed  immediately  after  birth  and  an  antiseptic 
solution  (silver  nitrate,  gr.  ii.  ad  fly.)  dropped  in.     The  symptoms 

»are  similar  but  not  so  severe  as  in  the  adult  form,  and  the  cornea 
is  not  so  likely  to  become  involved.  The  chief  rompli 'cations  are 
corneal  ulcers,  leukoma  adherens,  anterior  polar  cataract,  and 
panophthalmitis  followed  by  shrinking  of  the  globe. 

The  irt  (tin* tit  moot  bt  dfrwtod  chiefly  to  washing  away  the  dis- 
charge as  soon  as  it  is  secreted.  For  this  purpose  the  eye  should 
be  thoroughly  syringed  or  washed  with  a  lotion  of  nitrate  of  silver 
(gr.  ii  ad  Oj),  or  of  corrosive  sublimate  (I  to  6,000)  every  hour 
during  the  day,  and  as  frequently  as  possible  at  night,  care  being 
taken  to  allow  sufficient  sleep.  The  lid  should  be  everted  once  a 
daj  if  possible  and  painted  with  silver  nitrate  solution  (gr.  x.  to  3J.), 
and,  if  practicable,  ice-pads  applied  to  the  lids.  This  treat m mi 
should  be  continued  as  long  as  the  discharge  continues  purulent. 
I  Ice  ration  of  the  cornea  should  he  treated  energetically  by  the  actual 
cautery  or  solid  nitrate  of  silver.  If  only  one  eye  is  affected,  the 
rule  in  the  adult,  the  opposite  eye  should  be  covered  if  possible  by 
a  watch-glass  shade  to  prevent  inoculation. 

&  Membranous  conjunctivitis  is  an  acute  affection  charac- 
ed  by  the  presence  on  the  palpebral  conjunctiva  of  a  greyish-white 
membrane.  It  is  usually  associated  with  the  bacillus  diphtherial 
re  cases  are  marked  by  great  pain  and  excessive  brawiuuess  and 
stiffness  of  the  lids  owing  to  the  plastic  infiltration  of  the  mucous 
and  submucous  tissues.  The  membrane  lasts  from  six  to  ten 
days,  and  may  then  be  followed  by  mu co-purulent  conjunctivitis. 
Treatment. — Antiseptic  lotion?,  warm  fomentations,  quinine  drops, 
and  in  diphtheria  cases  subcutaneous  injections  of  antitoxin. 

■  4.  Granular  conjunctivitis  (Trachoma)  derives  its  name  from 
the  presence  on  the  palpebral  conjunctiva,  especially  near  the  fornix 
of  the  upper  lid,  of  greyish  raised  bodies  about  the  size  of  a  pin's 

I  head.     It  may  be  acute  or  chronic,  and  occurs  at  all  pt  in 

very  young  children.      It  is  especially  common  in  those  subjected  to 
W,  Y    V 
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bad  hygienic  surround Jugs  ;  hence  its  frequency  in  insanitary  schools, 
marshy  districts,  and  overcrowded  camps.  The  acute  form  is  rare  in 
England  and  is  accompanied  usually  by  a  mucopurulent  discharge 
which  generally  absorbs  the  granulations  and  so  cures  the  disease, 
In  the  chronic  form  the  tymptoms  are  a  heavy  look  of  the  liK 
irritable  eyes,  and  at  times  a  mucopurulent  discharge.  The  muco- 
purulent discharge  depends  more  upon  the  condition  of  the  con- 
junctiva than  on  the  presence  of  the  granulations.  The  disease  ix 
probably  only  contagious  during  the  continuance  of  the  discharge. 
The  granulations  often  affect  the  submucous  tissue,  giving  rise  to 
Mining.  Pathology, — There  are  two  views  as  to  the  nature  of  the 
granules  :  1 .  That  they  are  due  to  hypertrophy  of  the  lymph-follicles 
of  the  conjunctiva  ;  and,  2,  that  they  are  new  growths.  It  may  be 
complicated  by  superficial  keratitis,  pannus,  ulcers  of  the  cornea, 
ectropion,  trichiasis,  etc*  Treatment, — In  the  acute  form  antiseptic 
lotions  should  be  employed.  In  the  chronic  form,  with  muco-purulent 
discharge,  paint  the  inside  of  the  lids  two  or  three  times  a  week 
v\ith  silver  nitrate  solution  (gr,  x.  to  Jj,),  and  order  an  astringent 
lotion,  as  zinc  sulphate  (gr,  ii.  to  jj.),  to  be  dropped  into  the  eye 
two  or  three  times  a  day.  If  there  be  no  discharge,  touch  the 
granulations  lightly  two  or  three  times  a  week  with  a  crystal  of 
copper  sulphate.  During  the  discharge  stage  the  patient  should  lie 
isolated, 

iV  Phlyctenular  conjunctivitis  is  met  with  very  frequently  in 
children,  and  is  characterised  by  the  presence  on  the  ocular  oon 
junctiva,  as  a  rule  near  the  cornea  border,  or  on  the  anterior  surfjue 
of  the  cornea  of  one  or  more  small  nodular  swellings  accompanied 
by  a  limited  vascular  zone.  Photophobia  and  lid -spasm  are  often 
nt  The  treatment  is  chiefly  dietetic  with  the  local  application 
of  yellow  mercuric  oxide  ointment  (gr.  iv.  ad  5J.)t 

Pinguecula  is  a  yellowish  elevation,  not  containing  fat,  ol 
thickened  conjunctiva  and  subconjunctival  tissue  near  the  inner  or 
outer  edge  of  the  cornea.  It  is  present  in  most  people  over  forty 
years  of  age. 

Pterygium  is  a  triangular  thickened  piece  of  the  ocular  con- 
junctiva, with  its  apex  at  the  margin  of  or  on  the  cornea.  It  is 
especially  found  in  sailors  and  people  who  have  lived  In  the  tropics, 
If  it  invades  the  cornea  to  any  great  extent  it  may  be  dissected  of 
aud  the  apex  bt itched  back  on  the  conjunctiva, 

Wvuiuh  of  the  rrmjunctiva  heal  well,  and  if  extensive  ought  to  be 
stitched  up. 


III.  Ditto***  of  the  cornea  ami  $dtrotk. 

Keratitis,  or  inflammation  of  the  cornea,  is  characterised,  as  a 
rule,  by  pain,  photophobia,  lachrymation,  impairment  of  vision,  pink 
c  ire  n  in  corneal  vascular  zone,  and  want  of  the  natural  transparency 


I  the  cornea,     It  may  be  conveniently  divided  by  its  position  into 

I I  superficial ;  2,  i nster titial  ;  and  -*T  posterior  or  punctate. 

1.  Superficial  keratitis  may  be  due  to  phlyctenules,  granular 
conjunctivitis,  or  may  result  from  changes  in  the  lids  as  entropion, 
ectropion,  or  trichiasis*  Tfau  cornea  becomes  opalescent,  rough  and 
pitted  ;  there  is  generally  a  deposition  of  newly-formed  vascular 
tissue  (fwmtHf),  the  vessels  of  which  derived  from  the  anterior  con- 
junctival resemble  the  branches  of  trees.  The  treatment  consists  in 
the  removal  of  any  irritating  cause,  and  in  the  application  of  sedative 

■  lotions  and  mercurial  ointments,  In  obstinate  cases  of  panuus  the 
operation  of  perltomy  (removal  of  a  ring  of  conjunctiva  round  the 
corneal  periphery  so  as  to  cut  off  the  superficial  blood  supply  to  the 
cornea)  may  be  performed. 

Gm*tmd  ulcer  is  a  loss  of  substance  attended  by  inflammation  of 
the  corneal  tissue,     it  may  result  from  injury,  a  phlyctenule,  acute 

§  conjunctivitis  or  general  constitutional  disturbance.  If  not  due  to 
traumatism,  it  commences  as  a  slight  infiltration  of  the  cornea, 
producing  a  limited  dulness  and  opalescence,  and  this  area  becomes 
slightly  raised  and  of  a  grey  colour.  On  the  superficial  corneal 
layers  giving  way,  the  ulcer  is  formed,  and  the  symptoms  are  those 
men  tinned  above  under  Keratiti*.  The  ulcer  may  spread  laterally  or 
in  depth,  and  when  healing  takes  phice  the  infiltrated  area  diminishes 
and  the  edges  lose  their  ragged  contour  and  become  smooth.  The 
depression  of  the  ulcer  is  filled  up  by  new  connective  tissue,  blood- 
vessels pass  to  it,  and  the  epithelium  grows  over  from  its  edges. 
The  site  of  the  ulcer  always  remains  less  transparent,  and,  if  the 
colour  be  grey,  it  is  known  as  a  nehula,  or  if  white,  as  a  lenkomti. 
Fluorescine  stains  an  active  ulcer  green,  and  is  a  useful  aid  in 
diagnosis.  The  treatment  for  an  acute  ulcer  is  by  atropine  drops, 
unless  it  be  deep  and  peripheral,  when  cserine  or  pilocarpine  drops 
are  to  be  preferred.  When  chronic,  an  ointment  of  yellow  mercuric 
oxide  (gr.  ij. — viii,  to  vaseline  |j.)  should  be  placed  in  the  eye  once 
or  twice  a  diiy,  and  massage  employed  through  the  surface  of  the 
closed  lid. 

A  variety  called  the  irtfrctive  ulcer  tends  to  spread  rapidly  at  its 
edges  and  also  in  depth  ;  it  is  often  accompanied  by  hypopgom  (pm 
in  the  anterior  chamber)  and  then  is  generally  mierobic  in  origin. 
The  best  treatment  is  the  actual  cautery  or  solid  nitrate  of  silver 
■applied  to  the  edges  and  base  of  the  ulcer;  the  evacuation  q|  the 
pus  in  an  adult  by  tapping  the  anterior  chamber  from  below ;  and 
the  local  application  of  eserine  or  atropine, 

2.  Insterstitial  keratitis  is  usually  associated  with  congenital 
syphilis,  sometimes  with  struma,  and  occasionally  with  acquired 
syphilis.  The  whole  cornea  undergoes  a  subacute  or  chronic  inflam- 
mation ;  it  at  first  looks  steamy  and  then  patchy,  and  like  ground 
glass ;  the  patches  become  vascular  (salmon  patches),  but  there  is 
no  tendency  to  superficial  ulceration  or  suppuration.     After  some 
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months  the  eye  begins  to  clear  up  under  treatment  even  in  very  bod 
and  apparently  hopeless  cases.  Though  as  a  rule  only  one  eye  is 
attacked  first,  the  other  after  a  few  weeks  or  months  generally 
becomes  affected.  The  usual  age  is  between  five  and  sixteen.  The 
attendant  oompHeofiont  are  iritis,  secondary  glaucoma,  uveitis,  and 
in  very  severe  cases  shrinking  of  the  eyeball.  After  an  attack  there 
are  to  be  found  nebulae  in  the  cornea  and  always  the  remains,  at  the 
corneal  periphery,  of  the  vessels  of  inflammation.  The  treatment  is 
the  ad  ministration  of  small  doses  of  mercury  over  a  long  period  of 
time,  or  iron  tonics,  and  locally  atropine  and  yellow  oxide  of  mercury 
ointment. 

3.  Keratitis  punctata,  though  not  strictly  a  keratitis,  is  a  useful 
term  for  describing  a  condition  associated  with  disease  of  the  uveal 
tract  (p.  693),  It  is  characterised  by  the  presence  of  dots  of 
different  sizes  on  the  epithelium  of  Descemet's  membrane.  These 
are  generally  arranged  in  the  lower  half  of  the  cornea  in  the  shape 
of  a  conical  bullet  with  the  apex  upwards.  The  dots  may  lie 
proliferations  of  the  posterior  corneal  epithelial  cells,  or  granules 
deposited  on  the  epithelium  lining  Descemet's  membrane. 

Conical  cornea  {kemhwmiu)  is  a  bulging  of  the  central  portion 
of  the  cornea.  It  generally  occurs  in  females,  and  is  due  to  defective 
nutrition  of  the  corneal  tissue.  It  may  follow  an  ulcer,  especially  if 
central.  The  vision  may  be  improved  by  concave  or  stenopaic 
glasses,  Operative  procedures,  as  iridectomy,  trephining  the  cornea, 
««r  paracentesis,  sometimes  do  good. 

Foreign  bodies  on  the  cornea  ought  to  be  removed  as  soon  as 
possible.  Anaesthesia  of  the  cornea  should  first  be  obtained  by 
dropping  4  per  cent-  cocain  solution  twice  in  the  eye  at  intr: 
of  five  minutes.  The  patient  being  Betted  in  a  chair  facing  the 
light,  the  operator  stands  behind  the  patient,  and  with  the  fingers 
of  the  left  hand  separates  the  lids,  at  the  same  time  pressing  on  the 
eyeball  to  steady  it.  Then  with  a  spud  or  needle  held  in  the  right 
hand  the  foreign  body  should  Ik?  lifted  off  or  picked  out  of  the 
01 89  K-.d  tissue. 

Soleritis  fyacteiWl)  or  inflammation  of  the  scleral  tissue,  is 
accompanied  by  a  circumscribed  reddish-purple  j>ateh  of  vascular 
congestion  near  the  conical  margin,  generally  on  the  outer  side,  or 
by  deep  general  congestion.  It  may  last  for  some  months,  and  o 
relapses  ;  the  pain  and  tenderness  vary  much  in  intensity,  and  pa 
severe  cases  keratitis  and  iritis  may  be  present.  It  is  more  common 
in  women  than  men,  and  affects  especially  those  of  gouty,  rheumatic, 
or  tubercular  diathesis,  or  patients  with  a  syphilitic  taint.  The  best 
modes  of  treatment  are  warm  fomentations  of  opium,  leeches,  massage, 
belladonna  and  atropine  if  iritis  is  suspected,  and  general  constitu- 
tional remedies. 

Wounds  of  thin  region  may  be  divided  into  (a)  corneal,  {h)  scleral, 
and  (c)  sclero-eoniefd.     {<t)  Vornttt  immcfa,  unless  implicating  the 
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or  iris,  generally  heal  quickly.  (4)  Scleral  Itotiftdj  more  than 
i  behind  the  s  clem- cornea)  junction,  if  small  ami  unaccompanied 
1»y  the  presence  of  a  foreign  body  in  the  eye,  may  be  stitched  up,  o* 
the  conjunctiva  stitched  over  them,  and  then  treated  by  ice-pads  to 
allay  inflammation,  (c)  tfclero-corneaf  iflpiniflli  arc  the  most  dangerous, 
especially  if  lacerated,  owing  to  the  risk  of  sympathetic  inflammation, 
and  demand  great  judgment  in  saving  the  eye;  in  many  cases  the 
eye  ought  to  be  excised,  especially  if  the  lens  is  injured* 

IV.  Diteasts  of  the  uveal  tract 


The  uveal  tract  comprises  the  iris,  ciliary  body  and  choroid,  and 
though  disease  may  be  limited  to  one  part,  there  is  always  a  tendency 
for  it  to  spread  throughout  the  whole  tr 

Iritis  or  inflammation  of  the  iris  may  be  acute,  subacute,  or 
chronic.  The  usual  symptoms  of  a  case  of  acute  or  subacute  iritis 
are — pain  and  tenderness  along  the  ophthalmic  division  of  the  fifth 
nerve,  dimness  of  sight,  lachrymation,  injection  of  the  episcleral 
vessels  giving  rise  to  a  pink  ctrcumeorneal  zone,  and  occasionally 
photophobia.  The  iris  is  dull  and  discoloured,  <?.#.,  a  blue  iris 
becotBflM  green,  the  pupil  is  sluggish,  contracted,  generally  irregular 
owing  to  adhesions  to  the  anterior  capsule  of  the  lens  (posterior 
synecMa?)f  and  acts  badly  or  not  at  all  to  atropine.      In  chronic  iritis 

» there  may  be  no  symptoms  except  irregularity  of  pupil,  dimness  of 
vision,  and  at  times  pain.  Iritis  is  especially  likely  to  occur  in 
patients  suffering  from  syphilis,  rheumatism,  or  gout;  it  may  iilso 
have  a  traumatic  origin,  or  be  secondary  to  inflammations  of  the 
cornea,  sclerotic,  or  the  other  parts  of  the  uveal  tract.  The  iritis 
associated  with  AyphilU  is  often  symmetrical,  and  generally  accom- 
panied by  great  effusion  of  lymph  in  the  neighbourhood  of  the  pupil. 
Iritis  in  rheumatic  patients  is  usually  very  painful,  and  differs  as  a 
rule  from  the  syphilitic  variety  in  its  great  tendency  to  recur.  It  is 
especially  liable  to  attack  those  of  the  rheumatic  diathesis  if  suffering 
from  prolonged  gonorrheal  discharge.  In  gouty  subjects  there  may 
be  a  very  insidious  form  (tfuiet  iWVw),  The  local  treatmmt  should  be 
first  directed  to  obtaining  dilatation  of  the  pupil  by  atropine  or  by 
atropine  and  cocain  combined,  and  also  by  belladonna  fomentations. 
The  eye  should  be  bandaged,  and  if  there  is  much  congestion  of  the 
conjunctival  vessels  and  pain,  it  is  well  to  apply  one  or  two  leeches 
or  a  small  blister  to  the  temporal  region  about  one  inch  from  the 
external  can  thus.  The  general  treatment  is  that  applicable  to  the 
diathesis  of  the  patient,  but  a  mild  course  of  mercury  is  by  some 
always  prescribed  in  acute  iritis. 

The  chief  traumatic  affections  of  the  iris  are  blood  in  the 
anterior  chamber  (hyph<f-tntt)t  mydriasis  (due  to  paralysis  of  the 
sphincter  pupilhc),  tremulous  iris  (generally  from  dislocation  of  the 
lens),  rupture  of  the  ciliary  border  of  the  iris  (cortduilytU)^  a  rent  in 
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ajwe.it  him. 


the  pupillary  bolder,  and  prolapse  of  the  iris  after  a  petf orating 
wound. 

Iridectomy. — This  operation  may  be  performed  (a)  to  improve 
bbc  sight  in  eases  of  corneal  opacity,  anterior  polar  cataract  and 
I  Hricllar  cataract,  (h)  as  a  remedial  measure 
in  glaucoma,  relapsing  iritis,  and  complete 
posterior  synechia,  and  (e)  in  cataract 
extraction* 

Operation, —  Place  the  patient  in  n  rerunr 
bent  posture  and  induce  general  anient  In -si  ft, 
preferably  by  chloroform,  or  local  miiw 
thesia,  by  means  of  cocain  (4  per  cent)- 
Standing  behind  the  patient's  head  introduce  the  spring  speculum 
(Fig.  327) ;  fix  the  conjunctiva  near  the  cornea  with  ftxatioa-foroefa 
opposite  the  place  selected  for  the  colohoma.  Pass  the  keratome  hv 
pressure  perpendicularly  through  the  cornea  (Fig*  328),  and  then 

lowering  its  handle  press  the  blade  Entfl 
tbe  anterior  chamber  parallel  to  tin 
iris  ;  now  lower  the  handle  still  more 
till  tbe  point  nearly  tone  lies  the  pos- 
terior surface  of  the  cornea  and  slowly 
withdraw  the  keratome,  (Jive  the 
fixation-forceps  to  an  assistant  to  gently 
depress  the  eye ;  pass  through  the 
wound  the  iris  forceps  closed,  then 
open  the  forceps,  seiae  the  pupillary 
border  of  the  iris,  slowly  draw  it  out, 
and  snip  it  oft'  with  the  scissors  either 
parallel  to  the  wound,  or  at  right  ttDgltt 
to  the  wound  across  the  cornea.  (  'arc- 
fully  return  the  ede;es  of  the  oolobom* 
with  a  curette  {Fig.  829),  aud  bandage 
up  the  eye.  In  iridectomy  for  glau- 
coma it  is  the  rule  to  make  a  large 
selero-comeal  incision  (most  operators  preferring  a  ftraefe's  knife), 
and  to  remove  the  iris  up  to  its  ciliary  border. 

Cyclitis,  or   inflammation    of   the   ciliary   body,    rarely   occurs 
without    other    parts   of    the    uveal    tract    being    involved*       The 

ti/mptom*  arc  circuuicnrncal  sone  of 
redness,  pain  and  tenderness  in  the 
ciliary  region,  pain  on  uccomui>>- 
dating,  and  pun  eta  te  k  e  rat  i  t  is,  I  *M  |  I 
Ulterior  chamber,  diluted  pupil,  and 
increased  tension  may  he  present,  h  is  host  (rented  hy  atropine 
fomentations  and  leeches. 

Choroiditis,  except  as  part  of  a  more  geneml  inflammation,  is 
rarely  accompanied  by  external   signs  or  severe  pain.     Opktkotmo* 


Pta.  32$. — Btorfaf  *jjectilnra  in 
c_vp,  lixjition  foivepn  in  ptfeiliim, 
mid  tbe  kern  tome  pe&aetl  into  the 
interior  chamber  in  tbe  opera* 
tmn  of  iridectomy  inward*. 


Fr*i.  32H— t'tiretu*. 
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scopiadly  there  may  be,  if  recent,  soft  yellowish-white  exudation 
patches  either  at  the  yellow  spot  or  elsewhere  in  the  fundus ; 
these  patches  on  clearing  up  leave  aa  a  rule  atrophy  of  the  choroid, 
showing  the  white  sclerotic  through,  with  the  edges  bordered  by 
disturbance  of  pigment.  The  atrophic  patches  may  be  ringed, 
diffused,  or  punctate,  and  if  due  to  hsemorrhage  from  the  choroidal 
vessels  are  generally  large  and  deeply  pigmented,  The  retinal 
vessels  always  pass  over  these  patches  of  choroiditis.  Vision  is  as 
a  rule,  though  not  always,  diminished.  The  usual  causes  are  syphilis 
(acquired  and  congenital),  myopia,  tubercle  and  haemorrhages.  In 
kj  phi  li  tic  cases  mercurial  treatment  should  be  eon  tinned  for  a 
lengthened  period  ;  the  eyes  should  be  rested  by  use  of  dark  glasses. 

Uveitis,  or  general  inflammation  of  the  uveal  tract,  commonly 
starts  in  the  ciliary  body,  and  is  characterised  by  the  chief 
symptoms  of  iritis,  cyclitis,  and  choroiditis.  It  may  be  divided 
into  (1),  purulent,  and  (2),  plastic. 

(!)  Purulent  uveitis  ( panophthalmitis)  has  usually  a  traumatic 
origin,  but  may  occur  in  pyemia  and  in  old  blind  eyes.  The 
symptoms  are  extreme  pain,  acute  congestion  and  oedema  of  the 
lids  and  conjunctiva,  and  after  a  few  days,  if  the  media  are  trans- 
parent enough,  a  yellowish  reflex,  due,  as  a  rule,  to  suppuration  in 
the  vitreous.  The  usual  course  is  for  the  inflammation  to  affect 
the  whole  interior  of  the  eyeball,  and  afterwards  the  extrinsic 
muscles  and  Tenon's  capsule.  The  trcatmmt  is  by  incisions  into 
the   eyeball    to   allow    free  vent   to  the   pus   or    by  evisceration. 

•  Meningitis  has  occasionally  followed  enucleation  in  these  cases, 
(2)  Plastic  uveitis  is  characterised    by   a  great   tendency  to 
deposition  of  lymph,  and  may  be  divided  into  Acute  and  Chronic, 

(a)  Acute  plaMir  uveitis  {Sympathetic  Inflammation  or  Sympathetic 
Ophthalmia)  is  set  up  in  one  eye  by  morbid  changes  usually  the 

•  result  of  a  wound  cf  the  other  eye,  The  injured  eye  is  called  the 
11 exciting,"  and  the  other  the  "sympathising  eye,"  It  occurs 
usually  from  six  weeks  to  three  months  after  injury.  It  is  pre- 
ceded as  a  rule  by  a  condition  known  as  '.« Sympathetic  Irritation/' 
characterised  by  laehrymation,  photophobia,  dimness  of  sight, 
oscillations  of  the  pupil  and  frontal  neuralgia.  The  ipnptoms  are 
impaired  vision,  circumcorneal  zone,  keratitis  punctata,  deep 
anterior  chamber,  iritis,  papillo-retinitis,  and  opacities  in  the 
vitreous.  These  symptoms  are  followed  by  thickening  and  vascu- 
lariaation  of  the  iris,  occlusion  of  the  pupil  by  lymph,  shallow 
anterior  chamber,   diminished  tension,   shrinking  of    the  vitreous, 

»  detachment  of  the  retina,  etc.  The  prognosis  is  very  unfavourable, 
as  only  in  a  few  cases  the  changes  stop  short  of  actual  loss  of  the 
eye  for  useful  vision,  and  it  must  always  be  remembered  that  the 
\f/mj*athuina  eye  suffers  as  a  rule  more  severely  than  the  excrtim?. 
The    nature   of   the   disease  is  probably   a  microbic  inflammation 

CtBfg  from  the  exciting  eye  by  the  optic  nerves  and  chiasms  to 
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tlie  sympathising  eye.  The  treatment  consists  in  confinement  to 
a  dark  room,  goggles,  atropine,  leeches  and  mercury.  If  the 
exciting  eye  is  quite  blind  it  should  be  excised,  hut  if  it  ha*  useful 
viaion  it  should  be  saved 

{(*)  Chronic  jtifliitB  KtwMi  occurs  as  a  rule  in  strumous  and 
syphilitic  patients,  The  disease  progresses  like  lt  Sympathetic 
Intirinimation,"  but  is  more  chronic;  it  usually  affects  both  eyes  at 
intervals,  ami  may  pass  on  to  complete  blindness.  In  young 
children  plastic  uveitis  may  produce  a  condition  called  mjmi 
gHomOi**  which  can  be  diagnosed  as  a  rule  from  glioma  by 
discoloration  and  adhesion  of  the  iris,  minus  tension,  etc*  A  loss 
severe  and  more  common  form  of  chronic  plastic  uveitis  may  be 
called  Anterior  xtveitu  {serous  iritis)  from  its  affecting  the  anterior 
part  of  the  uveal  tract.  It  is  characterised  by  keratitis  punctata 
(p,  692),  deep  anterior  chamber,  dilatation  of  the  pupil,  increased 
tension,  and  the  usual  symptoms  of  iritis  and  cyclitis,  accompanied 
frequently  by  a  few  peripheral  choroidal  changes,  and  small  fftreoui 
opacities.  It  is  generally  found  in  young  adults,  especially  women, 
and  is  associated  with  antenna,  gout,  rheumatism,  and  struma. 
The  treatment  is  complete  rest  for  the  eyes,  and  atropine  drops, 
with  careful  watching  of  intra -ocular  tension. 

The  Vvtett  tract  may  be  affected  in  any  part  by  sarcoma  (gene- 
rally melanotic),  the  usual  primary  ocular  scat  of  sarcoma  being 
the  choroid  of  the  ciliary  body* 


V,   Diseases  of  the  crystalline  lens. 

Cataract  is  the  name  applied  to  an  opacity,  complete  or  partial, 
of  the  lens  or  capsule,  and  is  due  to  structural  changes.  Cataracts 
may  be  divided  into  hard  or  soJ%  according  to  their  consistency, 
and  ili is  usually  depends  on  age,  as  under  thirty-five  they  are  all 
M  soft"  They  are  called  primary  when  Independent  of  any  other 
ocular  affection,  and  mcomdmy  when  following  some  other  disease, 
as  glaucoma,  intraocular  tumour,  eta  Though  all  cataracts  at  first 
are  incomplete  or  partial,  yet  it  is  advisable  to  make  a  division  into 
(1)  complete  (including  those  that  in  time  tend  to  become  com- 
plete), and  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 

com].; 

(I)  Complete  cataracts  are  usually  senile  or  hard,  and  are 
called,  according  to  their  seat  -of  origin,  nuclear  or  cortical 
Nuclear  cataracts  are  characterised  by  an  opacity  at  the  nucleus 
«.f  the  bene  ;  they  are  often  amber  in  colour  and  mostly  hard,  except 
sometimes  in  diabetes ;  cortical  cataracts,  which  are  the  more 
common,  begin  as  flakes  or  streaks  radiating  from  the  axis  of  the 
lens.  Congenital  cataract  may  occur  as  a  general  opacity  of  the 
li'iis  and  it  is  usually  binocular,  A  complete  cataract  may 
aerate  and  its  cortex  become  rluid  (Jforgagwiftn  Ca$ara 
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(2)  Partial  cataracts  include  (a)  lamellar,  (ft)  anterior  polar, 
and  (e)  posterior  polar. 

j  LomcUav  (lonmiar)  cataract  is  either  congenital  or  forms  iu 
early  life  ;  it  is  generally  associated  with  a  history  of  infantile 
convulsions  and  with  a  deficiency  iu  the  enamel  of  the  teeth.  The 
opacity  is  situated  as  a  shell  between  the  nucleus  and  cortex,  which 
are  both  clear.     It  is  usual) y  symmetrical. 

{/*)  Ant  trior  j)olar  (pyramidal)  ratai-act  is  a  small  dense  white 
central  opacity  on  the  anterior  capsule  of  the  lens,  often  due  to 
perforation  of  the  cornea  in  early  life,  and  as  a  rule  associated  with 

meal  nebula, 

U ■)  Posterior  polar  cataraet  is  situated  at  the  posterior  pole  of 
the  lens.  The  opacity  is  generally  in  radiating  spokes,  and  is  often 
accompanied  by  disease  of  the  vitreoue  or  choroid. 

iJintpum*. — -When  a  cataract  is  complete  it  looks  white,  amber, 
or  grey,  and  may  be  best  seen  by  dilatiug  the  pupil,  mid  examining 

•by  focal  light.  When  incomplete  and  cortical  the  striae  may  be 
swii  by  oblique  illumination  if  the  pupil  is  dilated,  or  by  throwing 
li^'ht  into  the  eye  by  the  ophthalmoscopic  mirror  (preferably  a 
plane  mirror),  when  the  stria*  will  appear  as  black  lines. 

The  subject  it*  tyntptovw  in  incipient  cataract  are  failing  vision, 
black  fixed  spots  or  lines  before  the  eyes,  ability  to  see  better  in 
the  dusk  owing  to  dilatation  of  the  pupil,  myopia,  and  sometimes 

■  monocular  diplopia  or  polyopia. 
Treatment. — Iu  incipient  senile  cataract,  especially  of  the  nuclear 
variety,   weak  atropine   (gr.   £   to  gr    j.    to   3J.)  drops    will   often 
temporarily  improve  the  sight,  and  may  be  ordered  with  caution. 

The  operations  for  removal  of  the  lens  are  of  two  kinds,  namely 
(a)  extraction,  and  (b)  discission;  extraction  is  always  preferable 
in  hard  cataracts,  and  sometimes  in  soft,  especially  in  adults.  It 
is  of  Bourse  necessary  before  proceeding  to  operation  that  the  con- 
dition of  the  eye  be  satisfactory  as  far  as  the  lids,  conjunctiva  and 
lachrymal  apparatus  are  concerned,  and  that  there  is  good  percep- 
tion and  projection  of  light.  The  tests  for  the  perception  and 
project  ion  of  light  should  never  be  omitted,  since,  if  the  eye  is 
blind  or  the  fundus  is  seriously  diseased,  the  removal  of  the  cataract 
would  be  useless  and  unjustifiable.  Iu  senile  cataract  it  is  usual  to 
wait  till  the  vision  of  one  eye  is  reduced  to  perception  of  large 
objects,  and  the  vision  of  the  other  is  beginning  to  be  impaired.  The 
{jreuoral  health  of  the  patient  must  also  be  investigated,  as  senile 
cataract  may  be  associated  with  gout,  glycosuria,  albuminuria,  and 
arterial  disease, 

(a)  The  extract  ion  operations  are  numerous,  but  the  only  one 
described  here  will  be  the  3  millimetre  flap  operation,  which  may  be 
performed  with  or  without  iridectomy, 

Operation. — The  first  steps  are  as  in  operation  for  iridectomy 
(see  p.  694),     After  the  introduction  of  the  spring  speculum,  fix 
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from  retinal  and  choroidal  hemorrhages.  The  opacities  m 
different  shapes  and  sizes,  and  in  sv  phi  lis  are  very  mir 
dust-like.  The  patient  complains  of  seeing  black  tip 
lie  Fore  the  eyes,  and  the  vision  is  often  much  reduce 
degeneration  the  vitreous  may  be  fluid,  and  contain 
crystals. 

Suppuration  of  the  vitreous  {suppurative  kpdil 
injury  or  to  extension  of  a  purulent  uveitis,  and  is  sometlni 

ttiom&t  from  the  yellowish  fundus  reflex. 
steel,  glass,  etc,  may  be  found  in  the  vitreous,  and,  if  steel 
can    be   removed  by    the  electro-magnet  introduced    thro 
original  wound  wheu  scleral,  or  through  an  incision  in 


VII.      (ji'ttr 


Glaucoma  is  a  condition  of  the  eye  dependent  on  exces 
uitra-ocular  pressure.  The  chief  symptom*  are  increase 
ocular  tension  (elicited  by  palpating  the  eyeball  with  bo 
lingers  through  the  closed  lids)  f  ocular  pain  and  ten 
enlargement  of  the  perforating  vessels  ;  impaired  sensibility 
nt'ss,  and  pitted  appearance  of  the  cornea  ;  shallow  ant*  : 
dilatation  of  the  pupil  ;  greenish  fundus  reflex  ;  pulsatiot. 
retinal  arteries,  and  engorgement  of  the  retinal  veins 
and  cupping  of  the  optic  disk  ;  diminished  acuity  of  via 
light  sense  ;  and  limitation  of  field  of  vision  chiefly  GO  in 
These  symptoms  are  generally  preceded  or  accompanied  h; 
vM>m  (everything  seen  in  a  grey  or  yellow  fog),  coloured  cc 
rings  (rainbows)  round  lights  (red  outside  and  bluish-green 
neuralgia  along  the  branches  of  the  fifth  nerve,  and  rapidly  in 
presbyopia  necessitating  frequent  changes  of  glasses. 

t'< frit' ties. — t Glaucoma  may  be  divided  into  (1 )  a 
and  (3)  chronic. 

1.  Acntr  glaucoma  is  characterised  by  the  severity  i 
of  its  onset,  and  from  the  vomiting,  megrim,  etc, 
has  often  been  mistaken  for  a  bilious  attack.  The  steamine 
cornea  prevents  as  a  rule  any  view  being  obtained  of  the 
although  the  pupil  is  widely  dilated.  The  optic  disk  wbei 
is  found  in  first  attack*  not  to  be  clipped,  but  there  is 
pulsation   of  the   retinal   arteries  and  ei  ent    of  x\\ 

Such  an  attack  may  subside  after  a   few  days,   btr 
followed  by  others  until  the  eye  may  pass  into  a  permanent 
matous  condition  -,  coma)  and  vision  l> 

Absolute  glaucoma   is    accompanied  by   great   pain  and  i 
tension,   intraocular  haemorrhages,  opacity  of    the   h 
and  staphyloma  of  the  cornea,  and  shrinking  of  the  who 
♦Some   cases   of  acute  glaucoma  are  accompanied  by 
ocular  he&morrhage  {hcrmorrhagiv  glaucoma). 
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_\  Sub&cub  glaucoma  is  characterised  by  the  symptoms  of  glau- 
coma as  given  above.  There  is  generally  a  gradual  progress, 
vimetimes  with  exacerbations,  and  it  may  at  any  time  give  rise  to 
acute  glaucoma, 

3.  Chronic  gkMQ&ma  may  follow  an  acute  or  subacute  attack, 
but  there  is  an  insidious  and  progressive  form  usually  attack ing 
both  eyes,  iu  which  all  irritative  signs  are  absent.  Without  pain 
and  often  with  no  apparent  increase  of  tension,  there  is  gradual 
reduction  of  the  amplitude  of  accommodation,  and  diminished 
corneal  sensibility,  together  with  cupping  and  progressive  atrophy 
of  the  optic  disks,  generally  ending  iu  absolute  blindness. 

Pathology. — (ilaucoma  may  be  produced  by  any  circumstance 
tending  to  upset  the  normal  relation  of  the  secretion  and  excretion 
of  the  intra- ocular  fluids.  These  fluids,  secreted  by  the  ciliary  pro- 
cesses, pass  chiefly  out  at  the  angle  between  the  iris  and  the  cornea 
or  filtration  angle).  This  increased  tension  may  be  produced 
by  hypersecretion  of  the  ciliary  processes,  obstruction  at  the  filtration 
angle,  or  by  serosity  of  the  fluids.  The  most  frequent  cause  is 
obstruction  of  the  filtration  angle  due  to  inflammatory  products, 
or  to  mechanical  means  as  growth  of  the  lens,  or  dilatation  of 
the  pupil  especially  by  atropine,  (ilaucoma  occurs  as  a  rule  in 
persons  over  forty  years  of  age,  is  frequently  hereditary,  and  is  often 
associated  with  hypermetmpia.  It  may  be  meow  fury  to  complete 
posterior  synechia,  perforating  ulcers  and  wounds  of  the  cornea,  dis- 
location of  the  Jens  laterally  and  into  the  anterior  chamber,  cataract 
operations,  intra-ocular  tumours,  and  intra-ocular  hiemorrhage. 

The  treatment  of  ti<*ut?  glaucoma  is  by  instillation  of  eserine 
(especially  if  the  attack  is  caused  by  atropine)  or  by  a  large  iridec- 
tomy (p.  694),  as  much  as  one-fifth  of  the  iris  being  removed. 
Several  other  operations,  as  sclerotomy,  have  l>eeu  recommended.  In 
glaucoma  alisolutujti  puncture  of  the  sclerotic  often  relieves  the 
pain.  Iu  mbacnte  cases  iridectomy  is  generally  indicated,  but  in 
chronic  glaucoma  without  marked  tension  operative  procedure 
probably  does  little  good, 

VI I L  Disrates  of  the  orbit 

Subconjunctival  haemorrhage,  due  to  a  blow  on  the  eye  or  to 
rupture  of  a  small  vessel,  owing  to  cough,  nr  strain,  is  of  a  bright 
red  colour.  The  blood  effusion  is  more  marked  anteriorly  and 
does  not  pass  far  back.  Exactly  the  converse  as  to  the  position 
of  the  blood  applies  to  deep  orbital  haemorrhage  following  fracture 
of  the  anterior  fossa  of  the  skull. 

Orbital  abscess  and  orbital  cellulitis,  when  acute,  are 
dithcult  to  diagnose  from  each  other.  Though  often  traumatic  they 
may  be  due  to  cold,  irritation  of  a  tooth,  erysipelas  or  pycemia,  and 
■ometiniea  originate  in  periostitis.      They  are  usually  characterised 
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by  swelling  of  the  lids,  ebemosis  of  the  conjunctiva,  pain  m 

meuts  of  the  eye  and  on  pressing  back  the  eyeball, 
the  ocular  movements,   facial  neuralgia,   and  proptosis ; 
there  is  a  defined,  tender,  fluctuating  swelling.     If  the  at 
are  not  soon  relieved,  especially  in  orbital  cellulitis, 
atrophy  of  the  optic  nerve  may  ensue  and  also  mening 

»i  may  he  chronic  and  simulate  a  solid  tumour,  Th 
nient  consists  in  early  evacuation  of  the  pus,  hot  fomentat 
constitutional  remedies, 

Tumours    of    the    orbit  usually   cause  protrusion  of 
(jorqptoiit),    impairment   of  its   movements,  and   papillitis 
atrophy.     Generally  one  orbit  only  is  affected.     The  origi 
orbital    tumour    may   be  primary,  in   the  lachrymal  gland, 
loose  orbital   tisanes,  in  the  periosteum,   in  the  eyeball 
optic  nerve ;    or  tmoidlwy,   starting  from   a   neighbouring 
The  primary  tumours  may  be  cystic  (hydatid,  dermoid) 
(ivory  exostosis),  sarcomatous,  and  vascular  (mevi).     A  mm 
Mcimtfftrt/  tumours  ma}'  he  mentioned  arterio- venous  commi 
in  the  cavernous  sinus  giving  rise  to  a  pulsating  tumour* 
tension  of  the  frontal  sinus  by  retained  mucus  {frontal  i 
The   trvatmmt   is  mainly  the   same  as  in  other  parts,     \l 
tumours  should  be  freely  removed  with,  if  necessary,  the  cv« 
the  contents  of  the  orbit,  and  chloride  of  zinc  paste  in  m 
applied  on  strips  of  lint  for  a  few  days  afterwards, 

Enucleation  of  the  eye. — Patient  lying  down  and  a 
under    general    axuesthesia ;    operator    standing    behiii 
spring  speculum   in  lids,     Seizing  the  conjunctiva  with 
fixation  forceps  at  outer  or  inner  border  of  cornea,  divide  t 
junctiva   and    subconjunctival    tissue    all    round    the  coma 
Kdason ;  raise  each  rectus  tendon  in  succession  on  a  squio 
(Fig.  538)  and  divide  each  one  close  to  the  globe;  now 
the  limbs  of  the  speculum  and  the  eyeball  will  project  fori 
pass  a  pair  of  stout  curved  scissors,  closed,  behind  the  gin 
the  outer  side,  and  feci  for  the  optic  nerve;  then  pull 
scissors   slightly,  open   them    and   divide   the   nerve*     The 
now  pushed  forwards  by  the  scissors,  is  taken   1 
and  thumb,  and  the  other  attachments  are  divided 
After  the  ojieratiou,  firm  pressure  is  applied  by  a 
is    but   rareiy   any   trouble   from  haemorrhage 
may  be  given  about  three  months  after  opera  ti<>u.  | 
is  healthy. 


»rve.    H 


IX.  Error*  *>/  rtfraeium  <i,tJ  <tccom*M» 

The  light  percipient  portion  of  the  eye  exists  at  the 
of  the  retina  (rodi  *tnd  nw^rt),  and  it  is  necessary  Eoc 
that  images  of  external  objects  should  be  accural 
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this  layer.  Rays  of  light  passing  into  the  eye  are  refracted  at  the 
anterior  surfaces  of  the  cornea,  lens  and  vitreous,  and  brought  to  a 
focus  at  a  point  varying  with  the  refraction.  The  human  eye  for 
the  sake  of  simplicity  may  be  considered  as  represented  by  a  convex 
lens  of  23  mm.  focus  ;  and  the  following  laws  regulating  the  passage 
of  light  through  a  convex  lens  will  then  be  applicable  to  it.  Rays 
of  light  passing  through  a  convex  lens  (Fig.  334,  L)  parallel  (P)  to 
the  principal  axis  (X  X),  and  therefore  coming  from  infinity,  are 
brought  to  a  focus  at  a  point  (Em.)  (principal  focus)  varying 
inversely  in  distance  to  the  convexity  of  the  lens;  rays  coming 
from  a  point  (D)  closer  than  infinity  (divergent  rays)  are  refracted 
further  back  (My.)  from  the  lens  than  the  focal  point ;  and  rays 
coming  from  a  point  (C)  beyond  infinity  (convergent)  are  focussed 
at  H  between  the  lens  and  its  principal  focus  Em. 


Flo.  334. — Diagram  to  illustrate  errors  of  refraction.  L.  Convex  lens. 
X  X.  Principal  axis.  D.  Divergent  ray.  P.  Parallel  ray.  C.  Convergent 
ray.  H.  Em.  and  My.  Position  of  retina  in  hypermetropic,  emmetropic, 
and  myopic  eyes. 

Emmetropia. — In  an  eye  of  normal  refraction  (emmetropia)  with 
its  accommodation  relaxed,  parallel  rays  (P)  passing  through  the 
pupil  will  be  focussed  by  the  surfaces  at  a  point  (Em.)  represented 
by  the  external  surfaces  of  the  rod  and  cone  layer  of  the  retina ; 
divergent  rays  (D)  will  be  focussed  behind  the  retina  at  My.  ;  and 
convergent  rays  (C)  in  frout  of  the  retina  at  H.  In  order  to  focus 
the  divergent  rays  (D)  upon  the  retina  (Em.)  it  is  necessary  to 
increase  the  convexity  of  the  lens  and  so  shorten  its  focal  length. 
This  is  done  by  accommodation,  and  a  young  emmetrope  with 
normal  accommodation  should  be  able  to  focus  on  his  retina  all 
rays  from  parallel  to  divergent  ones  starting  from  a  few  inches 
in  front  of  his  cornea. 

Hypermetropia  is  the  condition  in  which  in  the  eye  at  rest  the 
retina  (II)  only  receives  certain  convergent  rays  (0)  ;  parallel  rays  (P) 
and  divergent  rays  (l>)  are  refracted  beyond  the  retina  (H).  This 
takes  place  owing  to  the  distance  between  the  cornea  and  the  retina 
being  too  short,  or  from  lessened  convexity  of  the  lens ;  the  usual 
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cause  is  congenital  shortness  of  the  aiia  of  the  eye.  Hypermetropes 
from  this  fact  are  obliged  to  accommodate  for  parallel  raws,  and  still 
man  for  ilwgexit  ones.  The  treatment  naturally  is  to  increase  the 
convexity  of  the  lens  artificially  l>y  giving  a  convex  lens  ;  and  by  so 
doing  allowing  parallel  mjl  to  be  refracted  on  the  retina,  and  I 

diary  muscle  ought  to  be  able  to  focus  divergent  rays  on  the 
retina,  In  children  and  young  adults,  to  find  out  their  hvj«ir 
me  tropin  it  is  often  necessary  to  order  atropine  before  testing  the 
rrfnictiuLi,  hut  in  adults  bom  atropine  and  cocain  drops  applied  twice 
are  enough.  Tti6  symptoms  of  hypermetropia  are  pain  and  discomfort 
en  reading,  congested  eyelids  and  conjunetivce,  spasm  and  fibrillar 
twi  tellings  of  the  lids,  convergent  strabismus,  and  beads 
Sjpennetropia  is  usually  congenital,  often  hereditary,  and  m 
frequently  saaociatod  with  a  flat-looking  face,  shallow  orbits,  and 
small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetropia,  and  in  fi 
retina  (My.)  only  receives  certain  divergent  rays  (D).      It   is  due  as 
a  rule  to  the  airs  of  the  eye  being  too  long,  or  in  some  cases  in  tin 
ciliary  muscle  rendering  the  lens  too  convex  (spattm  of  accommodation). 
The  tireato  eept    in  cases  of  spasm  of   accommodation, 

giva  concave  glasses  to  allow  parallel  and  other  divergent  ra] 
fall  on  the  retina.     In  low  degrees  of  myopia  it  is  only  neeessn 
order  glasses  for  distance,  but  in  high  degrees  it  is  usual  to  ( 
«   stronger  pair  for  distance,  and  a  weaker  pair  for  reading,      In 
apparent  myopia  due  to  spasm  of  the  ciliary  muscle  it  is  important 
to  order  atropine  to  find   out  the   true   refraction.      Myopes 
have  the  head  elongated  in  the  anteroposterior  diameter,    a  long 
face  and  large  prominent  eyes*     Myopia  is  generally  accomp B 
by  a  crescent  at  the  outer  side  of  the  disc  or  by  posterior  st 
lama,  and   there  may  be  secondary  choroidal   trouble,  detaehtn* 
the  retina,  and  vitreous  opacities. 

Astigmatism  is  the  condition  in  which  one  or  more  of  the 
refractive  surfaces  have  not  the  same  curvature  in  all  directions. 
Astigmatic rti  may  be  divided  into — (1)  irr&ptlar,  in  which  there  is 
a  dilferetiec  of  refraction  in  the  different  part*  of  the  same  meridian 

to  ohanget  in  the  lens  and  cornea;  and  (%) regular,  where  there 
is  a  difference  in  two  meridians  (chut  m  at  right  angles  to 

mother,  and  called  those  of  maximum  and  minimum  I 
It  is   usually  corneal   (*f<itir   ttstt  t*n*tti*m\    but    may    b€  due  to  the 
ciliary  muscle  {dynamic  a$$igmati*m).      Regular  astigmatism  may 
[*e   (a)  siwpfr,   where  one  meridian  is  emmetropic  and  the 
hypermetropic  or  myopic,  and  is  then  called  simple  hypermetropic 
or   simple    myopic   astigmatism  ;    (b)  compound ^   where    the 
meridian!  are  unequally  myopic  (compound  myopic  astigmatism)  or 
u  m*<  j  u a  1 1  v   h  v  pe  rmet  ropic  ( com  po  u  n  d    h  y  perm  e  tropi  c  asti  gma  t  ism ) ; 
or  (  where  one  chief  meridian   is   hypermetropic  and  the 

Otter   myopic.       Persistent    headache    is   commonly   met   with   in 
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astigmatism.  The  treatment  is  by  cylindrical  glasses  for  simple 
astigmatism,  and  by  cylindrical  glasses  in  combination  with 
sphericals  for  compound  and  mixed. 

Presbyopia. — In  the  eyes  of  all  persons  from  forty  to  forty-five 
years  of  age  it  is  found  that,  owing  to  changes  in  the  elasticity  of 
the  lens,  the  ciliary  muscle  begins  perceptibly  to  lose  its  power  of 
altering  the  convexity  of  the  lens.  The  effect  of  this  will  be  to 
prevent  near  objects  being  focussed  on  the  retina  at  the  usual 
reading  distance ;  in  order  to  counteract  this  condition  and  to  help 
the  ciliary  muscle  it  is  necessary  to  prescribe  convex  glasses  for 
reading.  It  has  been  found  that  the  glass  needed  is  about  one 
dioptre  for  every  five  years  after  forty. 

X.  Strabismus  and  ocular  paralysis. 

Strabismus  (squint)  is  always  present  when  the  two  eyes  are  not 
directed  simultaneously  towards  the  same  object,  and  is  usually 
accompanied  at  some  time  by  double  vision  (diplopia).  Strabismus 
occurs  from  over-action,  weakness,  or  paralysis  of  one  or  more  of  the 
extrinsic  ocular  muscles.  It  is  usually  convergent  or  divergent,  but 
may  be  upward  or  downward.  It  may  be  constant  (fixed)  or  occa- 
sional (periodic),  and  though  usually  only  one  eye  squints,  yet 
sometimes  both  eyes  may  do  so  in  turn  (alternating).  When  the 
squinting  eye  follows  its  fellow  normally  in  all  its  movements  the 
squint  is  called  concomitant  in  contra-distinction  to  paralytic. 
Diplopia  is  much  more  marked  in  paralytic  than  in  concomitant 
squint.  The  non-squinting  eye  is  called  the  fixing  eye,  and  strabis- 
mus may  be  estimated  by  telling  the  patient  to  look  at  an  object 
about  two  feet  away  with  the  fixing  eye,  and  then  taking  the 
distance  between  the  middle  of  the  palpebral  aperture  and  the 
middle  of  the  cornea  of  the  squinting  eye  (j+rimary  squint))  on 
now  making  the  squinting  become  the  fixing  eye  the  amount  of 
deviation  of  the  original  fixing  eye  is  taken  (secondary  squint).  In 
paralytic  cases  the  secondary  squint  exceeds  the  primary,  but  it  is 
equal  to  or  less  than  the  primary  in  concomitant  squint. 

Convergent  strabismus  (intermal  squint)  is  most  commonly  due  to 
hypermetropia,  owing  to  the  fact  that  the  excessive  accommodation 
necessitates  a  correspondingly  great  convergence;  but  it  may  occur 
occasionally  in  myopia,  and  also  follows  division  or  paralysis  of  an 
external  rectus. 

Divergent  strabismus  (external  squint)  is  caused  from  insufficiency 
of  convergence  power,  and  weakness  of  the  internal  recti,  especially 
in  myopia  ;  from  defective  vision  of  an  eye,  as  in  corneal  nebula; ; 
and  from  division  or  paralysis  of  an  internal  rectus. 

The  treatment  of  concomitant  strabismus  is  by  atropine,  eserine, 
spectacles,  prisms,  and  stereoscopic  exercises.  The  operations  that 
mav  be  required  are  either  tenotomy  of  the  muscle  of  the  affected 
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side,  or  advancement  of  the  muscle  of  the  opposite  side.    Alt  J 
only  one  eye  should  be  operated  on  at  a  time.     The 
paralytic  strabismus  is  by  constitutional  remedies  and  gain 
the  affected  muscle. 

Tenotomy  of  the  internal  rectus,  — Patient  lying  down  and  I 
cocain  or  general  anaesthesia  ;  operator  standing  in  front  i 
the  right-hand  side.  Introduce  the  spring  speculum,  and 
with  a  pair  of  fixation-forceps  the  conjunctiva  and  subconjs 
tissue  at  the  point  of  junction  of  the  lower  horizontal 
vertical  tangents  of  the  cornea.  Divide  this  fold  with  a  j 
blunt-pointed  scissors,  making  the  incision  only  large 
admit  the  points  of  the  scissors,  and  then,  passing  the 
through  the  incision,  divide  the  capsule  of  Tenon. 
strabismus  hook  (Fig.  335)  into  the  wound,  directing  its  ] 
wards,  and  then  turn  the  end  of  the  hook  upwards  bet* 
globe  and  the  tendon,  until  its  point  is  seen  beneath  the  conji 
at  the  upper  border  of  the  tendon.  Introduce  the  scissors  \ 
the  wound,  and  open  the  blades  on  either  side  of  the  tendon  I 
the  globe  and  the  hook,  and  by  one  or  two  snips  cut 
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Fia.  335. — Strabismus  book. 

tendon.     Remove  the  hook  and  then  reintroduce  it  toi 
the  tendon  is   completely  divided.     The  eyes  should  be 
for  about  twelve  hours.     The  method  is  the  same  for  1 
rectus,  but   it  must  be  remembered  that  the  tendon  is  I 
little  further  back. 

Ocular  paralyses. — Complete  Paralysis  of  the  TkvriA 
characterised  by  complete  ptosis;  external  strabismus;  n 
move  the  eye  completely  up,  down,  or  in  ;  crossed  diplopia;! 
mydriasis   and    inactivity  of    the    pupil    to    all    the 
paralysis  of  accommodation.     Any  one  of  the  muscles  i 
the    third    nerve    may  be  separately   paralysed,  also 
oblique     (fourth    nerve)  and    the    external    rectus   (sh 
Paralysis  of  the  external  rectus  gives  rise  to  internal 
inability  to  move  the  eye  outwards,  and  homonymous  < 
is  the  most  common  of  the  ocular  palsies,  probably  fn 
course  of  the  sixth  nerve.     All  the  external  ocular  ma 
paralysed  at  the  same  time  (ojrfithalmojdegia  externa). 

The  intra  ocular  muscles  are  the  pupillary  (sphincter  j 
the  ciliary.     The  pupillary  muscle  may  be  affected  by  J 
the  third  or  short  ciliary  nerves,  producing  medium  I 
by  paralysis  of   the  cervical    sympathetic  or    long  c 
producing   partial  miosis.     The  ciliary  muscle  may  i 
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{cydopiegia)  by  affections  of  the  third  or  short  ciliary  nerves,  usually 
in  conjunction  with  paralysis  of  the  pupillary  muscle.  It  may  be 
paralysed  alone  aa  m  diphtheria*  In  certain  diseases,  especially 
locomotor  ataxia,  the  pupil  acts  to  accommodation  but  not  to  light 
ttfll-Roftft'tx'm  or  ipfatid  /*ttftil). 

The  trettfmrnf  of  ocular  paralyses  is  chiefly  constitutional.  Many 
are  of  syphilitic  origin,  and  require  mercury  or  iodide  of  potassium  ; 
but  faradisation  of  the  affected  muscle  may  also  be  employed.  In 
mydriasis  and  cycloplegia  the  use  of  eserine  is  indicated* 

Nystagmus  {involuntary  otciUatiote  of  the  efdhott)  is  generally 
binocular,  and  the  movements  of  the  eyes  ;nv  usually  horizontal  or 
rotatory*  It  occurs  as  a  rule  in  early  life,  and  is  then  due  to  defect 
of  sight  from  corneal  ulcer,  etc.  ;  sometimes  in  adult  life  in  patients 
with  diseases  of  the  nervous  system,  such  as  disseminated  sclerosis, 
and  in  coal  miners,  in  whom  it  is  probably  due  to  their  position 
at  work. 


DISEASES    OF    THE    LIPS    ANN    CHEEKS* 

Herpes  of  the  lip.— A  crop  of  herpetic  vesicles  which  burst 
in  a  few  days  leaving  small  scabs,  are  common  on  the  lip  during 
slight  attacks  of  catarrh,  indigestion,  etc*  Their  occurrence  in 
pneumonia  is  well   known* 

Cracks  and  fissures  of  the  lip  following  exposure  to  cold,  etc., 
in  dyspeptics,  are  very  common,  and,  if  neglected,  may  form  deep 
and  painful  fissures,  prone  to  bleed  and  obstinate  to  heal.  They 
may  leave  a  permanent  and  disfiguring  scar*  A  simple  ointment, 
and  if  persistent,  touching  them  with  solid  nitrate  of  silver,  will 
generally  suffice  to  cure  them.  Should  the  margins  become  indurated 
and  resist  the  above  treatment,  the  scar  may  be  excised  by  a  V-shaped 
incision  and  the  wound  united  by  horsehair  sutures.  They  must  not 
be  mistaken  for  the  fissures  about  the  corners  of  the  mouth  so 
emmon  its  congenital  and  acquired  syphilis, 

Papillomata  or  warty  growths  of  the  Up  are  of  interest  in 
that  they  are  liable  as  age  advances  to  become  epitheliomatous* 
They  may  sometimes  grow  out  in  the  form  of  horns.  Extirpation 
with  the  knife  is  the  proper  treatment 

Superficial  ulcers  on  the  inner  surface  of  the  lip  are  common 
accompaniments  of  errors  in  digestion,  and  of  secondary  syphilis, 
There  are  usually  similar  ulcers  on  the  side  of  the  tongue  and 
cheeks.  Nitrate  of  silver  or  eihromie-Aftid  lotions  (gr.  x.  to^j.)  are 
the  best  local  applications, 

Nbbvus  of  the  lip  when  small  may  he  touched  with  nitric  acid 
or  ethylate  of  sodium  ;  and  when  pendulous  and  projecting  from  the 
free  margin,  ligatured.  When  involving  the  whole  substance  of  the 
lip  it  may  be  treated  by  electrolysis,  or,  better,  excised  hy  mean*  of 
a  V-shaped  incision. 
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Epithelioma  [squamous  aatrefaoma)  nearly  always  ocean  m  men, 
and  mi  the  lower  lip;  and  although  it  may  affect  non-smokers,  it 
rally  appears  to  be  due  to  the  irritation  and  heat  of  a  short 
clay  pipe.  Occasionally  it  has  been  met  with  in  the  upper  lip,  and 
in  women,  but  the  letter  have  usually  been  smokers.  It  begins  as 
a  crack,  indurated  tubercle,  or  warty  growth,  and  may  either  spread 
superficially  along  the  free  margin  of  the  lip,  or  extend  deeply  into 
its  sul stance,  forming  an  indurated  ulcer  covered  by  a  dry  crust, 
beneath  which  are  smooth  granulations.  Sooner  or  later  it  involves 
the  whole  lip  and  adjoining  parts,  becomes  adherent  to  the  jaw,  and 
invades  the  bone.  The  Lymphatic  glands  in  the  neck  become  involved 
and  may  attain  a  large  size,  even  whilst  the  primary  growth  in  the 
lip  ia  quits  insignificant;  dissemination  through  internal  organs  is 
rare,  If  removed  early  an  epithelioma  of  the  lip  may  not  recur  till 
alter  a  long  period  of  immunity,  or  perhaps  not  at  all.  It  seldom 
returns  in  the  scar,  but  in  the  lymphatic  glands,  the  patient  dying 
fioin  exhaustion  aud  septic  poisoning  induced  by  ulcerating  and 
bleeding  masses  in  the  neck,  and  more  rarely  from  implication  of 
the  tracbea  and  oesophagus.  The  affection  is  very  apt  to  be  mis- 
taken for  hard  chancre^  and  the  latter  has  ere  now  been  cut  away 
under  the  impression  that  it  was  an  epithelioma.  The  following 
points  should  serve  to  distinguish  them:  1.  Epithelioma  generally 
occurs  iu  the  old,  and  in  men,  and  on  the  lower  lip;  chancre  in  the 
young,  in  women,  and  on  the  upper  lip.  2.  The  epitheliomatous 
ulcer  has  hard,  sinuous,  and  everted  edges,  and  an  indurated  and 
warty  last-;  the  ohMcmm  hi  raised* axooriatedj  smoother,  and  the 
induration  is  more  circumscribed.  3.  In  the  malignant  affection, 
the  glands,  as  a  rule,  are  not  affected  till  late  in  the  disease — 
p&rh&jtf  six  months  ;  in  the  syphilitic  very  early,  within  six  weeks. 
Moreover,  in  chancre  secondary  symptoms  will  be  present  or  soon 
appear,  and  the  disease  readily  yields  to  an  tl  syphilitic  remedies. 
Treatment* — Free  and  early  exchsion  is  imperative.  The  growth 
should  be  included  in  a  V -shaped  incision,  the  wound  being  after- 
wards  united  by  hare-lip  pins  or  fishing-gut  sutures.  Although  not 
perceptibly  enlarged,  the  submental  glands  should  be  extirpated  at 
the  same  time  by  extending  two  curved  incisions  from  the  angle  of 
the  V  to  either  side.  When  the  bone  is  involved,  a  portion  of  the 
jaw  may  be  removed  if  the  whole  disease  can  be  got  away-  1 1  tie- 
glands  are  extensively  enlarged,  forming  a  huge  and  perhaps 
ulcerating  mass  beneath  the  jaw  and  in  the  side  of  the  neck,  the 
disease  had  better  be  left  alone. 

Hare-lip  is  a  congenital  malformation  in  which  the  upper  lip  is 
Vertically  cleft  on  one  or  both  sides  of  the  median  line,  and  very 
rarely  in  the  median  line  itself.  It  is  so  named  from  its  fancied 
resemblance  to  the  lip  of  the  hare,  in  which  animal,  however,  the 
cleft  is  always  median.  It  is  said  by  Kolliker  to  be  produced  by 
the   failure  of  union  of  the  frouto-nasal   process,   which   forms  the 


tissue.  It  may  also  be  the  seat  of  lymphangiectasia, 
projecting  on  the  surface  or  of  lymph  cysts  in  the  int 
occur  or  not  with  macroglossia.  The  enlarged  lip  e 
seat  of  an  angioma,  or  of  a  capillary  or  venous  na^ 
shaped  piece  should  be  excised,  including  the  portion 
mevus  or  lymphangiectasia. 

Chancre  of  the  lip  is  most  frequently  met  with 
life  and  in  women ;  it  sometimes  occurs  in  infants 
direct  inoculation  by  mucous  tubercles  on  the  lips  of 
or  may  be  conveyed  by  cups,  spoons,  pipes,  towels,  ■ 
as  a  painless  circumscribed,  somewhat  indurated  patcl 
smooth  surface  and  regular  outline,  and  is  attendee 
ment  and  induration  of  the  submaxillary  glands,  and 
eruptions  and  other  signs  of  secondary  syphilis.  1 
speedily  disappears  under  a  mercurial  course.  For 
epithelioma,  see  Epithelioma. 

Carbuncle  of  the  lip  is  a  most  dangerous  diseai 
likely  to  lead  to  infective  phlebitis  of  the  facial  ve 
spread  thence  through  the  ophthalmic  vein  to  the 
other  cranial  sinuses,  and  terminate  in  infective  n 
general  blood-poisoning.  It  may  be  distinguished  f 
pustule,  which  it  may  somewhat  resemble,  by  the 
anthrax  bacillus.  Free  incisions  should  be  mad< 
scraped  away,  and  antiseptics  applied ;  or  if  this  ii 
carbolic  acid  lotion  (1  in  20)  may  be  injected  by 
inflammatory  zone,  and  the  strength  supported  by  flu 
and  stimulants.     Streptococceal  antitoxin  may  be  tri 

Adenomata,  or  labial  glandular  tumours  (P 
ally  occur  in  the  lip  as  small,  smooth,  elastic  gro 
under  the  mucous  membrane.    Thev  are  sometimes  oi 
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IAKELIP. 


well  freeing  the  lip  from  the  gums  at  the  apei  of  the  cleft  so  !■  to 
avoid  tension  ;  by  using  a  sharp  knife  bo  as  to  insure  clean  incisions  ; 
by  taking  care  to  completely  pare  the  margins  of  the  cleft,  and  to 
remove  sufficient  tissue  to  secure  broadj  raw  surfaces  ;  by  passing 
the  hare-lip  pins  on  the  same  level,  and  deeply  enough  to  bring  the 
whole  of  the  raw  surfaces  into  contact  \  and  by  making  the  cuts  in 
paring  the  edges  concave  towards  the  middle  line  of  the  cleft,  so  as 
to  lengthen  the  line  of  union  and  allow  for  retraction. 


Flu.  UrJiJ* —  Smith's  clump  for  controlling  liuMworrnage  during  operation  foe  Imre-Iiu, 

Operation  for  single  hart  lip.  —  Having  placed  a  Smiths  clamp 
(Fig,  3tt6)  on  the  lip  on  either  side  of  the  cleft  to  control  hemor- 
rhage, pare  the  edges  of  the  cleft  with  a  sharp  narrow- b laded 
scalpel*  taking  care  to  remove  the  whole  of  the  rounded  portion 
of  the  prulabmm  on  each  aide  of  the  base  of  the  cleft ;  and  having 
freed  the  Up  from  the  gums  at  the  apex  of  the  cleft,  bring  the 
raw  surfaces  together  by  hare-lip  pins,  passing  the  lower  one  first  to 
ensure  the  free  edge  of  the  lip  and  prolabium  being  in  line.     The 


Kw.  W. 


Fm.  338. 


Fui.  &39. 


As 


Wj  338,  &J0. — Ojwruiion  for  »inglo  bare  lip  wlitu  the  figure 
Joes  wit  extend  into  the  nostril. 


lower  pin  should  be  entered  a  quarter  of  an  inch  from  the  margin  of 
the  cleft,  and  made  to  transfix  the  coronary  artery ;  but  it  should 
not  penetrate  the  mucous  membrane,  as,  if  this  be  done,  the  mucous 
membrane  will  double  in  and  prevent  union,  A  second  pin  will 
generally  be  necessary,  and  should  he  pitted  in  the  same  way,  and  a 
silk  suture  twisted  round  uuch.  The  sharp  cuds  of  the  pins  should 
bv  nipped  off  with  pliers,  a  small  piece  of  gauze  placed  beneath  them 
to  prevent  injury  to  the  cheek,  and  several  sutures  of  horsehair 
passed  super licitdly  to  keep  the  edges  of  the   wound  in   accurate 
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uppu&itiuti.  The  parte  should  then  be  dried,  and  covered  with  iodo- 
formiscd  collodion,  and  a  dumb-bell-shaped  piece  of  strapping  applied 
across  from  cheek  to  cheek  to  prevent  traction*  The  pins  should  be 
removed  at  the  end  of  twenty- four  to  thirty -six  hours,  as  otherwise 
they  will  leave  scars.  The  twisted  suture  should  be  left  on  till  firm 
union  has  occurred,  and  the  strapping  re-applied.  Where  the 
fisenfe  does  uot  extend  through  the  whole  lip,  an  inverted  V-shaped 
incision  may  be  made,  with  its  angle  just  above  the  apex  of  the 


Fio.  340, 
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Fitia  340,  341. — Operation  for  ainglo  fcjuttdtp  when  the  tides  of  the 
Huiire  are  unequal 

cleft  (Fig.  337),  each  arm  stopping  short  of  the  prolabioni  ;  the 
tissues  included  in  the  arms  of  the  V  should  now  be  drawn  down, 
and  a  diamond-shaped  wound  thus  formed  (Fig.  338).  On  bringing 
i he  raw  surfaces  together,  a  projection  in  place  of  the  fissure  will 
exist  on  the  free  border  of  the  lip  (Fig,  339) ;  but  this  will  disappear 
in  time,  leaving  the  lip  nearly  natural.  When  there  is  much  irre- 
gularity between  the  two  portions  of  the  lip  (Fig.  340),  the  incision 
on  the  shallower  side  should  stop  short  of  the  prolabium,  eo  as  to 


Fio,  Zi'2. 


Fuj,  343, 


Fml  342,  343.— U|ieration  for  Uoubta  harelip. 

allow  the  flap  thus  formed  to  remain  attached  at  its  base,  (hi  the 
deeper  side  the  incision  should  slope  off  at  an  angle  through  the 
pru  Labium,  completely  removing  the  tissue.  The  flap  left  on  the 
shallower  side  should  be  now  turned  down  and  united  to  the  sloped- 
off  portion  on  the  deeper  side,  and  the  vertical  portions  of  the  incision 
brought  together  as  usual  Thus,  what  was  the  free  edge  of  the  deft 
oo  1  ii«  shallower  side  now  becomes  the  free  edge  of  the  lip  (Fig. 

O/tnxttion  for  d<  lip,  —  When   the   intermaxillary  proceaa 

project*,  it  should  not*  as  a  ride,  be  removed,  but  a  week  or  tea 
days    previous    to  the  operation    for   uniting   the  lip  be   partially 
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with  the  cutting  pliers,  having  one  blade  blunted  by  being 
in  Hot,  and  then  he  forced  back  into  place  and  there 
secured  by  ft  plug  of  gauze  in  the  wound,  a  pad  over  it*  and  a 
dumb-hell' shaped  piece  of  strapping  fixed  to  the  cheeks.  In  some 
cases  the  forcing  into  place  of  the  intermaxilla  will  be  facilitated 
by  excising  a  wedge-shaped  portion  of  the  nasal  septum  to  which 
this  bone  is  attached*  There  are  many  ways  of  uniting  the  lip. 
The  simplest,  perhaps  (Figs,  342  and  343),  consists  in  paring 
completely  the  central  portion,  and  then  making  two  flaps  from 
the  lateral  portions,  bringing  them  down  and  uniting  them  to  each 
other  below  the  central  portion,  and  also  to  it,  so  that  they  may 
fill  up  the  gap  left  by  the  deficient  length  of  the  central  portion, 

Rodent  ulcer  (see  p.  157,  Fig.  56)  most  often  occurs  on  the 
face,  especially  near  the  inner  cauthus  of  the  eyelid  and  the  sides  of 
the  nose,  first  as  a  nodule,  then  as  a  small  ulcer  covered  with  a  scab. 
The  skin  around  is  healthy.  Although  attempts  at  cicatrisation 
are  sometimes  seen,  the  cicatrix  readily  breaks  down,  and  the  ulcer, 
which  never  quite  healst  slowly  extends,  destroying  muscle,  cartilage* 
and  bone,  till  at  the  end,  perhaps,  of  twenty  or  thirty  years  it  has 
destroyed  a  great  part  of  the  bones  of  the  face,  one  or  both  of  the 
eyes,  and  the  cartilages  and  hones  of  the  nose,  leaving  a  horrible  and 
unsightly  chasm.  Treatment, — The  growth  whilst  quite  small  or 
the  ulcer  should  be  freely  excised.  If  done  early  the  prognosis 
is  good,  as  it  is  only  when  some  of  the  growth  is  left  that  a  recur- 
rence need  be  feared.  Even  in  later  stages  free  removal  with  the 
knife  will  stop  its  further  progress.  The  gap  may  subsequently  be 
closed  by  a  plastic  operation  or  by  epidermal  grafts*  Recently  the 
treatment  by  x  rays  has  been  so  successful  in  causing  the  ulcer  to  heal, 
and  that  apparently  in  a  permanent  manner,  that  it  should  be  tried  in 
all  cases  before  resorting  to  the  knife.  In  yielding  to  treatment  by 
j*  rays  rodent  ulcer  differs  from  epithelioma.  The  latter  is  mtdi  worse, 
it  becomes  vascular,  and  grows  faster  and  requires  immediate  excision, 

DISEASES   OF   THE    PAROTID    QLAffl), 

Acute  simple  parotitis,  or  mumps,  is  an  acute  infectious 
disease  attended  with  sharp  febrile  disturbance,  and  with  a  Wal 
inflammation  of  the  parotid  gland.  There  is  generally  much  pain 
and  swelling,  but  neither  redness  nor  tendency  to  suppuration.  On 
the  subsidence  of  the  inflammation  in  the  one  gland,  the  opposite, 
if  not  already  affected,  generally  becomes  inflamed,  or  more  rarely 
the  submaxillary  or  sublingual  gland  is  affected  or  the  testicle, 
ovary,  or  mamma  is  attacked — a  condition  spoken  of  as  metastasis, 
Goa&nemonl  to  the  house,  a  gentle  laxative,  and  a  belladonna  or 
■  ►pi;itc  liniment  or  poppy  fomentations  to  soothe  the  pain,  is  all 
that  is  usually  required. 

Acute  septic  parotitis  ia  the  result  of  septic  operations,  and  it 
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.   Folio*  iroundfl  tad  operations,  especially  tlaac  ii< 

abdominal    cavity.      If    the  original  source  of  the  sept 
rieUi   toxins   only;   tin    parotitic    may   subside,    I 
septicaemia,  diffuse  suppuration  with  multilobular  ub*cv> 
vvhieh,  especially  if  bilateral,  may  end  fatally. 

Chronic  parotitis  causes  an  indolent  enlargement  of  die 
gbtfkL      It  may  resnh  from  obstruction  of  the  dm: 
and  the  gland  swells  up,  especially  dm  tattofttion. 

connected  witli    xerostODUa,  or  dry  mouth 
to  \hv  duct  then  being  due  to  inspissated   secretion. 
interstitial  inflammation  is  set  up,  and  a  t\' 
Treatment. — A  calculus,  if  present,  should  be  removed  and  » 
munication  with  the  mouth  formed  as  in  the  case  of  par 
(p,  49  9),   A  cy  st  m ay  be  e  X c  i sod .    W hen  t  h e  en  I arge u i < 
with  xerostomia,  massage  may  relieve. 

Parotid     abscess. — A    circumscribed    unilocular    ahscea  1 
arise  from  suppuration  in  one  of  the  lymphadenoid  mas.* 
the  capsule  of  the  parotid,  as  the  result  of  cutaneous  lrnutiiii^ 
tuberculous  disease,  or  may  form  around  a  caJ cuius.     Tmitm^ 
Tkie  incision  should  be  made  horizon  tally  to  avoid  dividing 
nerve,  at  m>t  e&tend  sa  far  back  as  the  temporal  arwr^ 

Diffuse  suppuration  follow!  acute  septic  parotitic 
and  is  py  temic  in  origin.      A   brawny  mass  forms  on  one  <*~ 
sides.      TrmtttnttL — An  incision  should   be  made,  which  in 
extend  behind  the  line  of  the  jaw,  as  much  of  the  miijjjc* 
material  as  possible  scraped  away,  and  th 
a  strong  antiseptic  and  plugged  with  ^rauze  or  foment i 
be  done  quite  early  or  the  patient  will  die  of  septicemia. 

Parotid  tumours. — -Both  innocent  and  malignant  tu«n>i 
occur  ill  the  parotid  gland.     The  immaomt  tumours  gent  rail 
one  lobe  or  the  superficial  part  of  the  gland     They  are  ene 
grow  slowly,  press  aside  the  rest  of  the  parotid,   *r] 
atrophied  but  is  otherwise  unaltered,  shell  out  freely,  and  if 
do  not  recur.     If  left  alone  they  may  attain  a  large  size  ta  £■ 
of  year  b.   Many  forms  of  innocent  parotid  tumours  ha  ve  U\ » 
as  fibrous,  adenomatous,  myxomatous,  and  cartilaginous 
tumour  so  commonly  mot  with  in  this  situation  has  a  mi» 
and  was  formerly  spoken  of  as  consisting  of  earthing*  iuteH 
H  broils  and  myxomatous  tissue  and  with  atrophied  gland  ul 
The  more  likely  view,  however,  is  that  which  I  as 

lioma  derived  from  the  endothelium  of  lymphatics  an 
(Fig,  45).     The  growth  of  the  endothelial  cells  tills  tl 
vessels  and  spaces  with  a  hyaline  substance,  which  thus 
Arrangement,  and  has  been  called  cartilage,  but  bears  old 
resemblance  to  that  sul  stance.     Some  of  the  cells  may 
into  fibrous  tissue,  whilst  others  undergo  urn, 
endothelium  of  the  eapi Maries   may    develop  and  h 
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circulation  was  the  cause  of   the  epilepsy.      Epilepsy  is  not  cured 
nor  relieved  by  this  operation. 

(2)  Eso]>?tf/ni?m.ir  <jtiitre. — Jonnesco,  of  Bucharest,  litis  reported 
wonderfully  good  results,  tending  to  show  that  some  forma  of  ex~ 
ophthalmic  goitre  are  due  to  irritation  of  the  sympathetic*  But  a 
like  success  has  not  been  obtained  by  others,  and  the  operation  m  9 
dangerous  one  in  this  disease. 

(3)  Glaucoma. — It  has  been  thought  that  spasm  from  sympathetic 
irritation  causes  the  excess  of  intraocular  tension*  After  division 
of  the  sympathetic  some  diminution  of  intraocular  tension  and  of 
proptoiia  has  been  noted,  but  the  effects  are  very  uucerinin  nod  rhe 
go*Kl  results  do  not  persist* 

(4)  Spttt pat kttfv  pain.  —  Paroxysmal  attacks  of  pain,  migraine  or 
mojrim&i  may  arise  in  the  eyeball  or  in  the  blood-vessels  of  the  head* 
The  painful  sensations  are  conducted  back  through  the  cervical 
sympathetic  to  the  central  nervous  system*  The  pain  may  radiate 
widely  to  the  chest  or  arms.  In  cases  of  this  kind  an  excision  of  the 
sympathetic  ganglion  and  nerve  has  been  moat  successful, 

(5)  Fibrous  enlargement  of  the  sympathetic  ganglion,  fibroma  or 
m  tn-t n -fibroma   resembling   to    the   touch  a  deep-seated   gland,    but 

nanied  by  signs  of  sympathetic  irritation  or  paralysis, 
.loiineseo  has  employed  an  incision  along  the  posterior  border  of 
the  s tern o- mastoid  ;  BtUghard  prefers  an  incision  along  the  anterior 
border*  The  muscle  is  retracted, and  the  internal  jugular  vein  included 
in  the  carotid  sheath  with  the  vagus  nerve  is  drawn  inwards.  The 
superior  cervical  ganglion  is  found  behind  the  vein*  lying  on  the 
longus  colli  muscle*  in  front  of  the  transverse  processes  of  the  second 
and  third  cervical  vertebrae.  The  exposed  ganglion  is  drawn  forwards 
and  cut  away  as  high  up  and  as  low  down  as  possible*  When 
bilateral  removal  is  required,  it  is  much  safer  to  do  the  opposite  side 
after  an  interval  of  three  weeks*  rather  than  at  the  same  sitting, 
Following  excision  there  is  some  .ptosis  from  pruMlysiaof  the  superior 
palpebral  muscle  of  M  idler,  severe  pain  and  congestion  of  the  vessels 
of  the  face,  and,  except  in  glaucoma,  contraction  of  the  pupil*  lh  > 
symptoms  are  transitory* 


DISEASES    OF    THE    MiieTH* 

Stomatitis,  or  inflammation  of  the  mouth,  may  he  divided  into 
the  herpetic*  the  aphthous  or  parasitic,  the  ulcerative,  the  syphilitic, 
the  mcreurml  and  the  gangrenous* 

fferprtt'  ti&  is  characterised  by  the  formation  of  vesicles  on 

the  inner  surface  of  the  lips  or  sides  of  the  tongue,  accompanied  by 
smarting  and  neuralgic  pains*  The  vesicles  soon  rupture*  leaving 
an  epidermal  layer  covering  an  excoriation*  The  layer  of  raised 
epidermis  must  be  distinguished  from  the  fibrinous  adherent  mem- 
brane of  diphtheria    and    the    curdy    patch    in    thrush*      Herpetic 
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stomatitis  is  generally  of  dyspeptic  origin,  and  occurs  especially  in 
neurotic  women,  In  older  people  it  may  be  gouty.  The  pain  is  so 
I  that  the  patient  may  have  difficulty  in  eating.  The  attack 
quickly  subside*,  but  BOOB  recurs,  The  frvaJftttnl  OODBUta  in  i  mild 
mouth  Wild,  the  avoidance  of  all  irritation,  and  the  improvement  of 
the  genera]  health, 

Aphfhnu*  or  parotitic  tiomcrtit**  or  Tkntkk* — The  terms  u  thrush  M 
and  "Aphthous*  have  in  the  past  been  loosely  employed,  bur  in 
rirmrdanee  with  the  nomenclature  adopted  by  the  College  of 
Physicians,  fchey  should  l>e  confined  to  the  disease  caused  by  the 
|nrasiti',  SsocAanpffiftpgl)  Hif  Ottliwn  nthiotm.  White,  easily  detached, 
curdy  Spots  and  patches  appear  in  which  the  parasite  may  be  found, 
I 'leers  form  beneath,  Mid  the  mycelium  of  the  parasite  penetrate 
the  epithelium.  The  disease  may  spread  to  the  pharynx  and 
OBGOphaguB,  and  the  ulcers  may  become  foul  or  gangrenous.  It 
usually  occui*s  in  young  children,  but  may  appear  in  exhausted  adults, 
The  affection  may  be  very  slight  or  prove  fatal  by  setting  up  diarrhoea 
or  septic  absorption.  It  appears  in  badly-fed  and  badly  rared-f or 
children,  and  may  spread  from  one  to  the  other  by  means  of  spoons 
and  other  feeding  apparatus.  It  is  especially  introduced  through 
milk.  Borax  and  honey  should  be  applied  locally,  and  the  general 
health  attended  to.  It  may  be  distinguished  from  the  herpetic  form 
by  the  mouth  being  dry,  whereas  hi  the  latter  it  is  always  moist. 
The  parasite,  moreover,  is  situated  in  the  middle  layers  of  the  epithe- 
lium, so  that  the  superimposed  layers  can  be  peeled  off.  In  the  her- 
petw  these  cannot  be  removed  except  with  pain  and  bleeding*  The 
parasitic  never  affects  eolun mar  epithelium. 

ricfrative  stomatitit  is  more  serious,  but  is  still,  as  a  rule,  super- 
ficial. It  may  depend  upon  digestive  disturbance,  local  irritation  of 
cutting  teeth,  or  bad  hygiene-  The  ulcers  are  covered  with  a  grey 
dough,  the  L'ums  are  red  and  swollen,  and  the  breath  is  fouL  A 
stimulating  plan  of  treatment  is  generally  required,  with  attention  bo 
the  digestive  lunctmns,  hygienic  surroundings,  etc.  Locally,  the 
mouth  should  be  rinsed  out  with  a  wash  of  chlorate  of  p< 
(irr  s.  to  jj,)f  and  the  foul  ulcers  painted  twice  a  day  carefully 
with  bieyanide  of  mercury  lotion  (1  in  1,000)  or  other  strong 
antiseptic. 

htltttr  st,>matitu  is  common  during  the  secondary  and  tertiary 

gel  of  syphilis,  and  requires  no  further  mention. 

M&mtiai  tfrnoliM^  depending  upon  an  overdose  of  memirv, 
absorption  through  the  too  energetic  washing  out  of  a  wound  with 
strong  perch  lor  id  e  of  mercury  solution,  or  some  idiosyncrasy  orf 
patient  to  the  drug,  is  of  less  frequent  occurrence  in  its  severe  I 
that]    formerly.      It  b  attended  with  foul  breath,  swollen  tongue, 
spongy  gums,  profuse  salivation,  swelling  of  the  parotid  and 
maxillary  glands,  and  loosening  of  the  teeth.     It  may  terminate  in 
gangrenous  ulceration,  with  extensive  destruction  of  the  soft  tissues, 


CANCftUM   OlilS. 


733 


and  perhaps  necrosis  of  the  bones.  Chlorate  of  potash,  both  internally 
and  as  a  mouth-wash,  should  be  given  ;  and  the  strength  supported 
by  tl i.i id  nourishment  and,  if  indicated,  by  stimulants. 

ffamgrmom  t&motitii*,  or  eanctitm  ofii,  is  a  phagedenic  ulceration, 
which  begins  on  the  inside  of  the  cheek,  and  if  not  checked  rapidly 
involves  its  whole  thickness.  It  is  very  apt  to  terminate  in  blood- 
poisoning".  It  appears  to  depend  upon  thrombosis  of  the  capillaries, 
1  condition  probably  induced  by  the  presence  of  a  specific  micro- 
organism (f  LingartV*  hftcilha).  Gangrenous  stomatitis  is  most  fre- 
quently met  with  in  under-fed,  debilitated  children  recovering  from 
one  of  the  exanthemata,  as  scarlet  fever,  etc.,  or  subject  to  bad 
hygienic  conditions.  A  foul  and  black  slough  preceded  by  gre at 
tenderness  and  fetid  breath  forma  in  the  mouth,  and  a  dusky  p&tctfa 
soon  appears  on  the  surface  of  the  cheek,  which  becomes  hard  and 
brawny,  and  then  black.  The  ulceration  may  extend  to  the  gums, 
and  if  the  disease  is  not  soon  arrested,  extensive  sloughing  occurs, 
toxeemie  symptoms  net  in,  and  the  patient  dies  comatose,  of  general 
blood-poisoning,  or  of  bronchitis  or  pneumonia  ;  or  he  may  recover, 
but  with  the  loss  of  a  large  part  of  the  cheek,  leaving  the  mouth  and 
pharynx  exposed.  It  appears  to  be  of  a  nature  similar  to  the  gan- 
grenous inflammation  of  the  female  genitals  known  as  noma.  The 
trt'tfrnenf  must  be  energetic.  The  parts  should  he  well  dried,  and 
thoroughly  destroyed  with  pure  carbolic  acid,  or  I  in  500  per- 
chloride  of  mercury,  but  weaker  solutions  may  be  applied  in  milder 
cases.  If  the  gangrenous  process  is  not  arrested  all  the  infected 
tissue  should  be  cut  away,  portions  of  the  jaw  being  gouged  out  if 
necessary.  Free  bleeding  will  show  that  healthy  tissues  have 
probably  been  reached.  The  chasm  thus  left  is  filled  with  iodoform 
gauze  and  may  subsequently  be  closed  by  a  plastic  operation.  The 
strength  in  the  meanwhile  must  be  supported  with  strong  beef-tea, 
brandy-aud-egg  mixture  and  nutrient  enemata.  Opium  internally  is 
most  useful,  since  it  relieves  the  pain* 

Xerostomia  or  dry  mouth  is  the  result  of  a  diminished  secretion 
of  saliva  and  mucus,  and  is  apparently  of  nervous  origin,  It  generally 
occurs  in  women  over  fifty  years  of  age.  The  lips  are  dry  ami  scaly* 
the  tongue  fissured  like-  crocodile's  skin,  the  cheeks  and  gumtgl 
and  covered  with  crusts.  The  teeth  are  carious  and  slowly  crumble 
away.  The  parotid  glands  become  swollen  and  painful,  and  the 
skin  dry  and  harsh.  Frequently  a  similar  condition  is  met  with 
in  the  nose  and  conjunctiva.  The  patient,  in  addition  to  dryues.s 
of  the  mouth,  complains  of  loss  of  taste,  only  a  strong  solution  of 
quinine  being  perceived,  or  of  subjective  sensations  as  a  salt  flavour 
in  the  mouth.  Trtatmmf. — Tonics  and  mouth-washes  with  removal 
of  carious  stumps,  and  the  fitting  in  of  suitable  dentures,  Sialogogues, 
such  as  pilocarpine,  are  useless,  perhaps  harmful. 
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ay  destroy  all  the  projecting  part  of  the  tongue.  Treatment, — 
Bands  of  adhesions  should  be  divided  if  by  doing  so  the  tongue 
f.\m  be  rendered  more  moveable. 

Macroglossia,  or  hypertrophy  of  the  tongue,  may  be  congenital 
«>r  acquired,      Both  are  rare* 

Vortpmibil  macrntflo&itia  occurs  in  two  forms,  the  simple  or  muscular 
and  the  lymplmiiiiioraatous. 

(a)  Simple  ">  rriusrut'tr  )ntt*rogloum  is  Ml  enlargement  of  the 
tongue  solely  due  to  muscular  hypertrophy.  It  occurs  usually  in 
patients  of  weak  intellect,  in  idiots;  and  in  subjects  with  gem-i-al 
muscular  hypertrophy.  The  hypertrophy  may  be  unilateral  and 
accompanied  by  hypertrophy  of  half  the  face  or  of  half  the  body. 
The  tongue  lolls  out  of  the  mouth  and  may  be  ulcerated  thmu^h  the 
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irritation  of  tli»   teeth,  but  there  are  no  vesicles  on  the  surface,  inn 
arc  there  periodic  attacks  of  inn1  animal  ion. 

(h)  Etfmphmgicmatom  meterogtoma  may  affect  part  or  the  win  tie 
of  tlie  UlPgttfl.  Thus  it  may  take  the  form  of  a  lymphatic  nJBTOfl 
and  then  appears  as  a  number  of  vesicles  with  bright  red  capillary 
loops  between,  The  vesicles  are  translucent,  red  or  blue,  containing 
clear  lymph  or  arterial  or  venous  blood.  They  burst  and  discharge, 
leaving  a  raw  surface.  In  the  muscular  substance  there  are  lyrnpbau- 
gifletfljflfr  Le.,  dilated  lymph-spaces  into  which  blood  may  be  extrava- 
BAled  ;  there  is  an  increase  of  tibrous  tissue  replacing  muscular  fibres, 
and  iu  some  places  Jvmphoniatous  masses  of  small  round  cells. 
The  tongue   is   subject   to  recurrent   attacks  d  innmnmntion,   each 
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by  syphilis,  excessive  emoking,  some  forms  of  dyspepsia,  the  abuse 
of  spirits^  jagged  teeth,  etc.  Tt  begins  as  a  hyperemia  of  the 
papillary  layer,  and  presents  at  this  stage  slightly  raised  red  pntehes, 
better  seen  if  the  tongue  be  dried.  This  h  followed  by  an  excessive 
growth  of  epithelium,  the  cell*  of  which  assume  a  horny  character 
and  the  patches  which  were  previously  red  become  bluish- white  and 
later,  opaque  white,  Several  of  the  patches  may  now  coalesce, 
covering  in  severe  cases  the  whole  or  greater  part  of  the  dorsum  of 
the  tongue.  It  is  this  condition  to  which  the  term  psariaxis  has 
been  applied,  from  its  superficial  rest- m  bin  uce  to  psoriasis  of  the 
skin.     Still  later,  from  excessive  heaping  up  of   the  epithelium,  the 


Fi«.  $00, — Chronic  euperneial  tfoontds,  or  knikokemtoaia.  Photograph  of  21  vei-liml 
stetion  through  the  epithelial  surface  showing  great  incmise  in  the  i^rncom  layers, 
also  some  collection  r.f  taiflflcylfll  in  tlie  connective  tissue  ami  among  vt  the  mu&euljvr 
fihrca  bsnitfk     From  a  eaae  of  long  standing  which  became  epithelium.  1 


surface  of  the  organ  becomes  cracked  and  nodular,  simulating 
iehihyon*%  a  name  by  which  it  has  also  been  called.  As  the  pathology 
of  the  aflection,  however,  is  distinct  from  that  of  the  above-named 
affections  of  the  skin,  it  would  he  better  to  drop  these  terms,  and  to 
call  the  affection  either  leukoplakia  (whit?  jxiU'ktx)*  faMkantftoii  in 
on  to  the  change  in  the  epithelium,  or  simply  oknmic  Wperficial 
*;l<  otitis.  After  variable  periods,  the  hypertrophied  papilhe  may 
atrophy,  or  ulceration  may  occur;  or  the  epithelium  may  grow  down 
into  the  nibstitttt  of  the  tongue  and  the  disease  become  epithelio- 
matoua,  At  times  the  inflammation  does  not  give  rise  to  an  increase- 
of  epithelium,  the  tongue  then  appearing  smooth,  glazed,  and  red. 
The  disease,  except  when  ulceration  occurs,  causes  little  or  no  pain, 
W.  3  B 
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may  follow  wounds  and  operations,  especially  those  involving  the 
abdominal  cavity.  It*  the  original  source  of  the  septic  mischief 
yields  toxins  only,  the  parotitis  may  subside,  bat  if  there  is 
-<  !>t  irirmiu?  diffuse  suppuration  with  multilocular  abscesses  ensues, 
which,  especially  if  bilateral,  may  end  fatally. 

Chronic  parotitis  causes  an  indolent  enlargement  <>f  the  whole 
gland.  It  may  result  from  obstruction  of  the  duct  by  a  calculus, 
and  the  gland  swells  up,  especially  during  mastication.  It  is  also 
OOfinected  with  xerostomia,  or  dry  mouth  (p.  743),  the  obstruction 
to  the  duet  then  being  due  to  inspissated  secretion.  A  chronic 
interstitial  inflammation  is  set  up,  and  a  cyst  or  fistula  may  farm. 
Tr&tttitrnt. — A  calculus,  if  present,  should  be  removed  and  a  com- 
munication wiilj  the  mouth  formed  as  in  the  case  of  parotid  fistula 
(p.  4tJ9).  A  cyst  may  be  excised*  When  the  enlargement  is  conn- 
wit  ii  may  relieve* 

Parotid  abscess. — A  circumscribed  unilocular  abscess  may 
■TIM  from  suppuration  in  one  of  the  lymphadenoid  masses  within 
the  capsule  of  the  parotid,  as  the  result  of  cutaneous  irritation  or 
tuberculous  disease,  or  may  form  around  I  calculus.  Treat  ruetit. — 
The  incision  should  be  made  horizontally  to  avoid  dividing  the  facial 
mi  vt',  md  should  not  extend  as  far  back  as  the  temporal  artery* 

Diffuse  suppuration  follows  acute  septic  parotitis  (see  above), 
aud  is  pyremie  in  origin.  A  brawny  mass  forms  on  one  or  both 
sides.  Treatment. — An  incision  should  be  made,  which  must  not 
extend  behind  the  line  of  the  jaw,  as  much  of  the  inflammatory 
material  as  possible  scraped  away,  and  the  cavity  swabbed  out  with 
a  strong  antiseptic  and  plugged  with  gauze  or  fomented.  This  must 
be  done  quite  early  or  the  patient  will  die  of  septicemia. 

Parotid  tumours* — Both  innocent  and  malignant  tumours  may 
occur  in  the  parotid  gland.     The  innvrtnt  tumours  generally  arTect 
one  lolje  or  the  superficial  part  of  the  gland.     They  are  en  capsuled* 
grow   slowly,   press  aside  the  rest  of   the  parotid,   which    becomes 
atrophied  but  is  otherwise  unaltered,  shell  out  freely,  and  if  rem* 
do  not  recur.      If  left  alone  they  may  attain  a  large  size  in  the  course 
Ol  yttftrt,    Many  form*  of  innocent  parotid  tumours  have  been  deseriU  .|t 
iia  fibrous,  adenomatous,   myxomatous,  and   cartilaginous  ;  but  the 
tumour  so  commonly  met  with  in  this  situation  b&l  :i  mixed  struct  are, 
and  was  formerly  spoken  of  as  consisting  of  cartilage  intermixed  with 
libmusand  myxomatous  tissue  aud  with  atrophied  gUttdul&I  chin 
The  more  likely  view,  however,  is  that  which  classes  it  as  an  endothe- 
lioma derived   from  the  endothelium  of  lymphatics  and  capillaries 
(Fig.  45).     Tin  growth  of  the  endothelial  cells  fills  the  1 
vestsels  and  spaces  with  a  hyaline  substance,  which  thus  has  a  tubular 
armnp'Mient,  and  bis  been  called  cartilage,  but  bears  only  a  anpci 
resemblance  to  that  substance.     Home  of  the  cells  may  bs  developed 
into  fibrous  tissue,  whilst  others  undergo  mucoid  degenerate 
endothelium  of   the  capillaries   may   develop  aud  form    fresh    blood- 


PAROTID   TUMOURS.  717 

channels,  hence  giving  the  tumour  a  nsevoid  or  angiomatous  structure. 
One  or  other  of  these  types  of  tissue  may  especially  predominate,  or 
all  may  be  found  in  different  parts  of  the  same  tumour.  Cystic 
degeneration  is  not  uncommon.  The  view  formerly  held,  that  the 
tissue  resembling  cartilage  is  derived  from  the  elements  of  the  rudi- 
mentary foetal  structure  concerned  in  the  development  of  the  lower 
jaw,  and  known  as  Meckel's  cartilage,  is  thus  superseded.  Malignant 
tumours. — The  sarcomata  and  carcinomata,  when  they  occur  in 
the  parotid,  soon  affect  the  whole  gland,  extending  deeply  amongst 
the  important  structures  behind  the  ramus  of  the  jaw  and  about  the 
styloid  and  mastoid  processes.  Thus,  the  carotid  vessels  and  the 
facial  nerve  may  become  surrounded,  and  even  the  walls  of  the 
pharynx  be  encroached  upon. 

Symptoms  ami  diagnosis. — The  differential  diagnosis  of  the  various 
parotid  tumours  cannot  be  here  attempted.  Nor  is  it  of  consequence, 
as  it  is  often  impossible  before  removal  to  determine  their  exact 
nature.  The  practical  points  for  the  surgeon  to  consider  are: 
Is  the  growth  innocent  or  malignant  ?  Can  it  be  safely  removed  ? 
Innocent  tumours  grow  slowly,  and  are  at  first  freely  moveable, 
smooth,  or  slightly  lobulated,  circumscribed,  hard  and  firm,  or 
semi-elastic ;  but  as  they  increase  in  size  they  may  become  soft 
or  fluctuating  in  places,  either  from  mucoid  softening  or  cystic 
degeneration.  The  skin  over  them,  though  stretched  and  thinned, 
is  non-adherent,  and  the  glands  are  not  affected.  Malignant  tumours, 
on  the  other  hand,  grow  rapidly,  are  ill-defined  in  outline,  bossy  or 
nodular,  generally  soft  or  semi-fluctuating,  and  become  firmly  fixed 
to  the  surrounding  parts ;  the  skin  is  adherent,  purplish-red,  brawny, 
infiltrated  with  the  growth,  and  later  ulcerated ;  and  the  lymphatic 
glands  are  enlarged.  Facial  paralysis  from  involvement  of  the  facial 
nerve  is  not  uncommon.  An  innocent  tumour,  however,  after  having 
grown  slowly  for  many  years,  may  suddenly  take  on  rapid  growth 
and  malignant  characters. 

Treatment. — When  the  tumour  appears  innocent,  of  moderate  size 
and  freely  moveable,  indicating  that  its  attachments  are  not  deep, 
there  can  be  no  question  about  its  excision.  But  when  of  very  large 
size,  especially  if  firmly  fixed  to  surrounding  parts,  or  if  malignant, 
unless  quite  small  and  the  skin  and  glands  are  not  to  any  extent 
involved,  it  should  be  left  alone.  The  Operation. — Make  a  free 
longitudinal  incision  through  the  skin  and  fascia  to  thoroughly 
expose  the  tumour ;  it  will  then  often  readily  shell  out  of  its  cap- 
sule. If  not,  draw  it  forward  with  a  volsella,  and  separate  its 
deeper  attachments  with  the  handle  of  the  scalpel  and  occasional 
touches  of  the  knife,  the  edge  of  which  should  be  turned  towards 
the  tumour  to  avoid  the  branches  of  the  facial  nerve  and  other 
important  structures.  The  proximity  of  the  carotids  should  not 
be  forgotten,  but  the  chief  point  to  remember,  perhaps,  is  to  keep 
close  to  the  tumour  so  as  to  avoid  the  facial  nerve. 
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Inflammation  and  abscess  in  the  neck  are  attended  by  the 
same  signs  as  elsewhere,  Unless  quite  superficial,  when  a  free 
incision  is  made,  the  abscess  is  best  opened  by  Hilton's  method. 

Ludwig's  angina  is  an  acute  infective  inflai amotion  of  the 
m  llular  tissue  of  the  neck,  and  occurs  beneath  the  deep  cervical 
i-  It  is  generally  secondary  to  some  septic  inflammation  in  the 
mouth  or  pharynx  or  more  rarely  in  the  lower  jaw  or  tem pora  1 
1mhh\  It  is  characterised  by  a  brawny  induration  of  the  n 
irriM  rally  beginning  below  the  lower  jaw  and  thence  spreading 
tOWardl  the  middle  line  or  Opposite  side  of  the  neck,  and  -l 
to  \hv  mediaattna  and  pleura.  The  skin  becomes  dusky  red  and 
u/dematous,  and  the  deeper  tissues  infiltrated  with  serum  and  pus, 
leading  to  the  formation  of  multiple  abscesses  and  sloughing  of  the 
tissues.  It  is  attended  by  acute  fever  which  gradually  assumes  an 
asthenic  type,  tt  is  often  rapidly  fatal,  the  patient  dying  of  general 
blood  poisoning,  Beptie  pneumonia,  syncope,  or  o  <h  uiatnu*  laryn- 
gitis. Treatment — Free  incisions  through  the  fascia  should  be 
made,  the  strength  supported  by  fluid  nourishments  and  stimnl 
and  tracheotomy  performed  as  soon  as  the  larynx  becomes  involved. 
Tlu<  administration  of  streptococcal  antitoxin  is  of  vital  importance 
in  the  ease  of  a  pure  injection  by  streptococci, 

Enlargement  of  the  lymphatic  glands  is  very  common,  and 
may  be  due  to  irritation,  l:1  uilular  fever  (sec  p.  437),  tubercle, 
Kniphadenonia,  syphilis,  diphtheria,  and  malignant  disease.  In 
enlargement  secondary  to  irritation  or  to  malignant  disease — the 
mfawigflgj  gicmdt  are  affected  when  the  primary  trouble  is  in  the 
li|i-  or  front  of  the  mouth;  the  mbmaxillatry  when  in  the  ton 
Sid*  of  the  mouth,  nose  and  face  ;  the  sternthvmgtoid  when  in  the 
boaiil,  fauces,  pharynx  and  middle  ear;  the  carotid  when  in  the 
lower  part  of  the  pharynx,  larynx,  neck,  or  upper  part  of  the 
thorax;  and  the  patt-O&nriaat  when  in  the  scalp.  Tuberculous  and 
lvniphadrnoin;it/ms   diseases   of    the   glands   are   described    under 

Li/mfh'itirtt  (p.  -435). 

Branchial  fistula?  are  produced  by  the  imperfect  closure  of 
branchial  clefts,  and  may  therefore  be  met  with  in  the  region  of  any  u\ 
the  clefts.  They  are  lined  with  columnar-celled  epithelium,  and  usually 
Open  externally  along  the  anterior  l>order  of  the  sterno-mastoid,  and 
internal  ly  into  the  pharynx,  generally  behind  and  below  the  tonsil ; 
but  there  may  be  no  internal  opening.  They  secrete  a  glairy  mucoid 
fluid,  which  exudes,  or  can  be  made  to  do  so  on  pressure,  from  the 
mouth  of  the  natula,  which  is  generally  of  the  size  to  admit  a  tl 
probe.      At  times  a   little  within    the  external  opening  the  fistula 

dilated,  into  a  distinct  cyst,  from  which  fluid  can  hesqin 
out.     Branchial  totals  are  often  associated  with  other  abnormal  i 
depending  on   the  imperfect  development  of  the  branchial  clefts, 
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such  as  auricular  appendage*.  These,  which  are  situated  near  the 
dorsal  and  ventral  ends  of  the  clefts,  consist  of  little  flaps  of  skin 
containing  cartilage.  Treatment. — The  fistula  should  be  completely 
dissected  out,  the  internal  opening  invaginated,  closed  by  suture 
and  the  skin  margins  carefully  united.  If  this  is  not  done  carcinoma 
may  arise  later. 

Exostosis  of  the  seventh  cervical  vertebra* — The  Anterior 
part  of  the  transverse  process  of  the  seventh  cervical  vertebra, 
namely,  that  part  which  is  in  front  of  the  vertebral  foramen  and 
is  homologous  to  the  cervical  ribs  of  some  animals,  may  become 
enlarged,  forming  a  nodular  exostosis,  or  it  may  be  developed  into 
a  ti  tie  rib.  It  projects  in  the  supra-clavicular  triangle,  and 
give  rise  to  pain  or  tingling  in  the  arm,  forearm  ur  hand,  paresis  or 
even  paralysis  from  pressure  on  the  brachial  plexus,  oedema  fmm 
pressure  on  the  subclavian  vein  and  diminution  of  the  pulse  at  the 
wrist  from  pressure  on  the  subclavian  jurtery.  Treatment. — If  it 
causes  no  symptoms  it  is  left  alone;  otherwise  it  is  exposed  bj  an 
incision  over  it,  the  soft  tissues  peeled  off,  and  the  peduncle  divided 
by  bone-forceps  or  saw, 

Cysts  met  with  in  the  neck  are:  I.  ruilocular cysts  or  hydro* 
celes  of  the  neck  ;  II,  Multilocular  cysts  or  cystic  hygroma t a  ; 
III.  Branchial  cysts ;  IV.  Dermoid  cysts;  V.  Thyroglossal  cysts  ; 
VI.   Blood  cysts,  and  VII.  Cysts  containing  air,  or  aeroceles. 

I,  /It/tit ocde  of  thf  neck  is  a  single,  painless,  translucent,  smooth- 
walled  unilocular  cyst,  containing  serous  fluid  and  formed  by  the 
congenital  distension  of  connective-tissue  spaces.  It  is  situated 
behind  the  s tern o- mastoid,  whereas  thyroid  cysts  and  dermoids  are 
in  front  of  that  muscle.      Treatment. — It  can  be  readily  shelled  out. 

If.  Hytfromata  or  multilocular  cystic  tumour*  arise  in  the  deep 
cervical  fascia,  are  lined  by  endothelium,  and  contain  a  serous  fluid 
with  some  shed  cells  and  cholesterin  crystals.  There  is  a  variable 
amount  of  cedematous  intercystie  connective  tissue.  They  appear 
as  soft,  Inhabited,  doughy,  elastic  tumours  in  front  of  or  behind  the 
sterno  mastoid,  on  one  or  both  sides  of  the  neck  in  children  of  ■  ft  m 
months  old  (FJg,  Mi 4).  They  enlarge  in  size,  and  extend  in  the 
course  of  the  prolongation  of  the  deep  fuseui  i^ards  the  trachea  or 
into  the  anterior  mediastinum,  causing  dyspnma,  or  under  the  clavicle 
into  the  axilla.  Extravasations  of  blood  and  inflammation  sometimes 
spontaneously  occur,  but  inflammation  or  suppuration  is  more  likely 
to  be  due  to  iu  judicious  methods  of  treatment.  They  must  be  dis- 
tinguished from  the  mucous  cysts  occurring  in  the  fchyrogi 
tract,  the  dermoid  cysts  lined  by  stratified  epithelium,  and  the 
branchial  cysts  lined  by  columnar-celled  epithelium,  alao  from  the 
cysts  arising  in  connection  with  the  thymus.  Treatment* — The 
methods  used  are  injections  of  iodine,  and  partial  or  tota!  excision. 
The  last  is  the  best,  but  considering  the  tender  age  of  the  patient 
can  only  be  carried  out  in  early  and  limited  cases,     Partial  excision 
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mouth,  and  inwards  to  the  opposite  naif  of  the  tongue  ;  whilst  the 
submaxillary  lymphatic  glands,  and  later  the  lymphatic  glands  in 
the  neck,  become  enlarged,  and  the  parts  about  the  angle  of  the  jaw 
infiltrated  and  matted  together  by  the  disease.  Secondary  ulcers 
then  form  from  the  break  in::  down  of  the  glands  in  the  neek,  sept  J  c 
absorption  occurs,  and  the  patient  dies,  worn  out  by  pain  and 
irritation,  or  exhausted  by  hfBE&Otrbags ;  but  like  squamous  car- 
cinoma in  other  parts,  it  seldom  beeotnes  disseminated  in  distant 
organs* 

7ft*  pfqgiflfti  imwohtd  in  epithelioma  of  the  tongue  and f  floor  of the 
th* — In  epithelioma  of  the  anterior  third  of  the  tongue,  anterior 
j  rut  of  the  floor  of  the  mouth  and  fneiuim  the  submental  glands 
below  the  chin  on  the  mylohyoid  muscle  are  involve*!,  From  these 
glands  lymphatic  vessels  pass  to  the  lower  deep  cervical  glands 
in  front  of  the  first  part  of  the  subclavian  artery  above  and  behind 
the  clavicle.  In  epithelioma  of  the  middle  and  posterior  part  of 
the  tongue  and  corresponding  part  of  the  floor  of  the  mouth  the 
submaxillary  lymphatic  glands  in  the  digastric  triangle  are  first 
affected;  some  of  tbotfl  are  attached  to  the  capsule  of  the  sub- 
maxillary salivary  gland,  uu]  sortie  lie  in  the  septum  betwom  it 
the  parotid.  From  these  glands  lymphatic  vessels  pass  to 
upper  deep  cervical  glands,  a  chain  lying  over  the  internal  juguhir 
vein  beneath  the  anterior  edge  of  the  stemo-mastoid  and  extending 
frora  the  mastoid  process  to  the  spot  where  the  omohyoid  croaeea 
tin-  great  vessels.  Some  of  the  lymphatic  vessels  from  the  middle 
and  posterior  third  of  the  tongue  pass  direct  into  this  chain,  The 
chief  and  earliest  g hinds  of  the  deep  cervical  set  to  be  affected  are 
those  about  the  level  of  the  thyroid  cartilage,  but  all  may  be  nearly 
rju.dly  involved  from  the  mastoid  process  to  the  clavicle. 

Treatment. — Karlv  and  free  extirpation  ought    in   every  instauce 
to   I >e   undertaken,  together  with   the  glands   in  the  neck  which  are 
liable   to  ho  involved,   even   although   they  do  not  appear  bo 
implicated,      When  the  disease   has  attained  some  magnitude,  the 
propriety  of  removal  becomes  a  ijnestiou,  and  opinions  differ  under 
what   circumstances   it  ought   to  be  attempted.      Its  removal  is  a 
severe  operation  :  (1)  when  it  has  extended  so  far  backwards 
the    finger  cannot   reach   health j  tissue   beyond  it;  (2)  when   it    is 
firmly  and  extensively  adherent  to  the  jaw  ;  rod  (3)  when  the  tongue 
is  firmly   bound  down  to  the  floor  of  the  mouth.     No  operation 
should  be  done  when  the  glands,  not  only  WIow  the  jaw,  but  deep 
in  the  neck,  are  much  enlarged,  implicating  the  carotid  and  vagus, 
and  when  the  patient  it  too  weak,  or  enfeebled  by  age,  or  6D 
fiMi,,  the  disease  itself  or  from  disease  of  other  organs.      Modetah 
enlargement    of  the    glands,  slight   adhesion   to  the  jaw,  and  some 
infiltration  of  the  floor  of  the  mouth,  do  not  forbid  uiou 

(rRpecially  if  the  patient  it  differing  from  much  pain,  and  is  other- 
wise  in  good   health),  provided   the  whole  of  the  disease  with  the 
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the  mouth  and  one  below  the  chin  fluctuation  will  be  obtained. 
They  are  apt  to  suppurate  and  then  burst  and  form  a  persistent 
sinus,  but  they  do  not  become  the  seat  of  malignant  disease  as  do 
dermoid  cysts  elsewhere.  To'ttwnt. — The  cyst  should  as  a  rule 
he  SEfiiaed  by  a  median  incision  below  the  chin,  and  unless  inflam- 
matory complications  have  involved  the  wall  and  surrounding 
tissues,  can  be  shelled  out  completely  without  endangering  the 
lingual  arteries.  When  these  cysts  are  of  small  size,  freely  move- 
able, and  project  distinctly  under  the  tongue,  they  may  be  shelled 
out  with  the  greatest  ease  through  an  incision  in  tbe  mucous  mem- 
brace  of  the  floor  of  the  mouth,  thua  avoiding  an  external  scar  and 
without  any  danger  from  hemorrhage  or  sepsis.  We  have  treated 
many  in  this  way. 

V.  Tkyro-glouol  tumours  and  cyst*. — These  tumours  are  enlarge- 
ments of  outlying  portions  of  the  thyroid  gland,  and  in  some  cases 
are  the  only  portions  of  the  gland  existing,  the  thyroid  being  absent 
from  its  usual  situation,  so  that  cachexia  strumapriva,  or  operative 
myxedema,  has  followed  the  complete  removal  of  a  thyroid  tumour 
situated  in  the  position  of  the  foramen  aecum.  The  cysts  which 
occur  are  secondary,  just  as  cysts  hi  the  thyroid  gland  are  secondary 
to  adrtuvmuta.  They  are  therefore  neither  "llanukD"  nor  *'  D©f- 
moid*."  The  tumours  arise  in  the  thyro-glossil  tract  of  His.  11  is 
called  it  a  tract ;  there  is  no  evidence  of  a  duct  This  tract  takes 
pari,  iu  the  formation  of  the  isthmus,  the  pyramidal  lol>e  and 
adjacent  portions  of  the  lateral  lobes  of  the  thyroid  gland.  The 
line  of  the  tract  is  from  the  foramen  ciecum  down  to  the  body  of 
the  hyoid  bone,  thence  in  front  of  the  thyro  hyoid  ligament  beneath 
the  muscles  to  the  pyramidal  lobe  and  isthmus.  Occasionally  and 
especially  in  goitrous  districts  thyroid  tissue  is  found  in  this  tract, 
and  at  the  foramen  ciecum,  a  shallow  depression  lined  by  stratified 
epithelium  into  which  mucous  glands  open.  Hence  a  thjro-glovsa] 
tummir  or  cyst  may  be  met  with  (a)  in  the  tongue  in  the  position 
of  the  foramen  ciecum,  and  (b)  in  the  neck  near  the  body  of  the 
hyoid  bone  (connected  with  the  periosteum,  or  actually  in  the  bone 
itself),  or  in  front  of  the  thyrohyoid  ligament  behind  the  septum 
uniting  the  stemo-hyoid  muscles. 

(a)  A   thyroid  tumour  at    the  foramen  ewovm  forms  a  dark   red 
the  size  of  a  nut,  and  is  characterised  especially  by  recurring, 
and   even  severe,  haemorrhages.      Jt    is  not  indurated,  DOT  do< 

►p  or  ulcerate  like  a  malignant  growth,  Fromjui  enlargement 
of  tbe  lingual  tonsil,  *>>,  a  swelling  of  tbe  numerous  lymph  nodules 
at  the  baM  of  the  bcmgUd,  it  ii  known  by  the  latter  being  situated 
id  the  foramen  enema,  and  not  being  accompanied  lv  liamor- 
A  cy  &  I  m  ay  f o  r  m  s  e  c  <  u  l  da  ry  to  the  tumou  r  by  d  egen  era  t  ion * 
The  diagnosis  is  con  firmed  by  examining  microscopically  a  piece  of 
the  tumour  or  cyst,  when  typical  thyroid  gland  acini  will  be  found, 
TrtntmtiU, — The  tumour  is  removed   by  opening  the  mouth  with  a 
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tip,  and  the  mucous  membrane,  where  it  is  reflected  from  the  tongue 
to  the  jaw,  is  divided  with  scissors  along  with  some  of  the  fil 
of  the  geniodiyo-glossus.  The  mucous  mt tnhrane  covering  the  dor- 
sum of  the  tongue  is  next  divided  in  the  middle  line  by  a  bist 
from  the  tip  as  far  back  as  to  be  well  beyond  the  disease.  This 
allows  the  tongue  to  be  readily  split  with  the  fingers  into  two  halve*. 
The  diseased  half  is  separated  from  its  attachments,  beginning  fan 
below  hy  a.  series  of  short  snips  with  blunt-pointed  scissors,  clamping 
or  tying  the  lingual  artery,  if  seen,  before  it  is  divided,  or  else 
immediately  it  is  cut.  The  lingual  artery  lies  just  below  the  muscle 
substance  about  a  quarter  of  an  inch  from  the  middle  Hue.  If  the 
disease  involves  both  sides  of  the  tongue  the  opposite  half  can  next 
be  removed  in  the  same  way*  To  prevent  haemorrhage  during  the 
operation,  some  surgeons  first  tie  one  or  both  lingual  arteries  in  the 
.,  whilst  others,  for  fear  of  blood  entering  the  trachea,  perform 
tracheotomy,  and  plug  the  trachea  with  Hahn'a  tampon  cannula,  or 
merely  introduce  an  ordinary  tracheotomy  tube,  and  plug  the 
plmryux  firmly  with  a  sponge  during  the  operation*  All  such 
measures  are,  however,  quite  unnecessary  hi  the  more  limited  opera- 
tion, and  may  add  to  its  danger.  Should  bleeding  occur  it  can 
always  be  arrested  temporarily  by  merely  passing  the  finger  into 
the  pharynx  and  pressing  the  tongue  ugaiust  the  inner  surf  an  oj 
the  jaw,  and  th«a  as  soon  iis  the  mouth  has  been  sponged  clear  »tf 
blood  the  bleeding  vessel  can  be  seized  and  tied. 

Whitehead's  method  is  attended  by  a  very  small  mortality.  It 
fails,  however,  in  most  cases  to  prolong  life  beyond  a  year  or  ao, 
owing  to  the  continued  development  of  the  disease  in  the  glands* 
Even  when  the  glands  cannot  be  felt  enlarged  before  the  operation, 
they  may  be  found  soon  dividing  the  deep  fascia,  especially  those 
along  the  jugular  vein.  The  examination  of  glands  not  enlarged 
to  the  naked  eye  may  result  in  finding  the  commencement  of 
epithelioma.  Hence  it  has  become  increasingly  common  to  remove 
the  glands  in  the  neck,  although  not  clearly  enlarged.  This  may 
he  done  at  the  same  time,  but  is  often  postponed  for  three  weeks 
until  the  tongue  haa  healed.  The  objection  to  the  latter  pi 
that  patients  are  unwilling  to  undergo  a  second  operation  until  it 
is  too  late.     They  think  of  the   second   in  the   light  of   the  first 

■  1,  although  they  suffer  from  the  second  very  little,  owing  to 
the  aseptic  character  of  the  operation. 

The  operation  will  be  facilitated  when  the  disease  ia  fax  hack  by 
splitting   the  check   from   the  angle  of  the  mouth   to  the  iUAfll 
muscle  ;  whilst)  if  the  dfaeami  has  invaded  the  bone,  the  lower  lip 

be  vertically  divided  in  the  middle  line,  the  inciaion  continued 
h  ride  for  I  ihorl  >  lower  bonier  of  the  m 

of  the  jaw,   the  soft   peftfl  dlaaeoted   up,  and   the    in  lilt  rated    bone 

remoTed  bj   the  earn  or  booe^pliera     Division  of  the  lower  jaw  in 
the  coiddU  tine  and  leparatfon  <>i  the  two  halves  is  a  useful  prooediun 
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with  the  branchial  clefts.     They  occur  as  hard,  solid  tumours,  and 
pursue  the  course  of  malignant  disease  elsewhere. 

Wry-neck  or  torticollis  is  a  distortion  chiefly  dependent  upon' 
contraction  of  the  sterno-mastoid  muscle.  It  may  be  congenital  or 
acquired- 

CniArH. — The  comjenital  form  is  attributed  to — (1)  injury  at  birth, 
as,  for  example,  rupture  of  the  sterno-mastoid  in  a  breech  presenta- 
tion ;  (2)  malposition  in  utero  ;  or  (3)  spastic  contraction  of  the 
sterno-mastoid  muscle  due  to  disease  of  the  nervous  system.  The 
ao/uirtd  form  is  due  to— (1)  the  bead  having  been  held  for  a  long 
time  in  thi1  distorted  position  as  a  consequence  of  stiff  neck  following 
cold j  rheumatism,  injury,  or  enlarged  cervical  glands  due  to  the 
irritation  of  parasites  on  the  scalp  or  carious  teeth;  (2)  hysteria  ,  or 
(3)  spasm  set  up  by  irritation  of  the  spinal  accessory  nerve  consequent 
upon  central  nerve  trouble. 

///«, — The  head,  supposing  the  right  sterno-mastoid  to  be  affected, 
is  drawn  forwards  and  towards  the  right  shoulder  and  also  rotated, 
sn  that  the  chin  points  to  the  left.  The  right  mastoid  is  prominent, 
the  right  side  of  the  neck  concave,  and  the  left  convex.  In  long* 
standing  cases  some  compensating  lateral  curvature  of  the  dorsal  spine 
is  generally  acquired*  The  congenital  form  may  be  distinguished 
from  the  spasmodic  not  only  by  its  history  but  by  the  sterno-mastoid 
ii ling  tense  in  the  former,  and  yielding  in  the  latter,  on  attempting 
to  straighten  the  head.  The  hysterical  variety  will  be  known  by 
the  presence  of  other  signs  of  hysteria. 

Treatment. — In  congenital  wry -neck,  unless  the  patient  is  treated 
by  position  while  still  an  infant,  division  of  the  sterno-mastoid  is 
generally  required,  followed  by  a  course  of  systematic  exercises  in  the 
slighter  cases,  and  the  use  of  some  such  instrument  as  that  shown  in 
Fig.  345,  in  the  most  severe,  The  exercises  consist  in  passive  and 
active  movements  in  directions  oppotitfl  to  the  deformity  The 
sterno-mastoid  is  best  divided  immediately  above  the  clavicle,  as 
here  it  is  furthest  removed  from  the  important  structures  that  lie 
beneath  it.  A  puncture  should  be  made  at  the  inner  side  of  the 
tendon,  a  director  passed  behind  it,  and  the  division  made  toward* 
the  skin  with  a  blunt- pointed  tenotome.  If  now  on  stretching  the 
must :1c  the  clavicular  portion  becomes  prominent,  it  should  lie 
divided  in  the  MOM  DMUaogr  through  a  puncture  at  the  (inter  border 
of  the  clavicular  portion.  The  bunds  of  contracted  fascia  which 
now  start  forward  will  readily  yield  to  stretching  the  neck  ;  it  is  not 
safe  to  divide  them.  In  some  cases  the  upper  aponeurotic  end  of  the 
mastoid  should  be  divided  at  the  same  time  as  the  tendon  through 
a  subcutaneous  puncture  at  the  inner  border  uf  the  muscle  immedi- 
ately below  its  insertion  into  the  mastoid  process*  After  the  operation 
the  head  should  be  placed  in  a  position  of  over-correction  and  thus 
held  by  a  bandage  and  sand-hags  for  a  week  or  more.  As  soon  as 
the  puncture  is  healed,  *>♦,  after  a  week,  the  exercises  are  bqgUS  and 
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the  instrument  is  applied  to  counteract  the  tendency  u>  re-couti 

Some  advise  the  excision  of  the  scar  about  the  m  tin  M 

ou  the  plea  that  such  is  a  more  *afe  pr"  whilst  utl 

recommend  the  division  of  the  tendon  through  au  open  in*. 

this  way  ihe  danger  of  puncturing  and  admitting  air  ktU 

avoided.     Spencer  ouikes  a  short  incision  to  the 

tendon,  draws  the  tendon  into  the  wound  with 

then  divides  it  with  a  probe-  po  in  ted  tenotome*      If  the  w 

division,   however,  fa  carefully  done  in  thi 

W&lsham  does  not  believe  there  need  be  : 

the  veins.      He  has  now  jierformed  this  lit!  I 

and  has  never  experienced  any  difficulty  or  trouble 

however,  to  state  that  sudden  death  has  occurred  ra  thr  band*  i 


Via.  a4Ii.— Wry  rieik  n^mom**. 


some  Burgeons,  and  others  have  met  with  aJarn 

t&dic  cases  the  cause  of  the 
I>c  removed  arid  eoniutn,  Indian  hemp,  bromide  of  p>iaasittiDj 
tried.      These  failing,  the  spinal  ao  (OTTO  nsaj 

just  above  the  spot  where  it  enters  the  fit<  lu 

intractable  cases  a  piece  of  the  nerve  may  bo  eich 
posterior  cervical  muscles  are  also  involved  in  the  spaso 
portions  of  the  posterior  divisions  of  the  nical 

may  be  simultaneously   or  subsequently   undertaken.      A 
turned  down  from  the  hairy  scalp  by  an  mouiton  which  is  i 
down   the  ]*>sterior  border  of  the  Bteroo-rriAstoad,   a 
sought  for  at  their  exit  from  the  muscles  and   traced   to 
vertebral   foramina.      Tenotomy  of   the    iteniom  -hcmld 

spasmodic  and  in  hysterical  cases  on  no  account  la 

fatter,  hysterical  remedies  should  of  course  be  used. 


DISEASES  OF   TFTE    THYROID   GLAND, 


DKBAS1S    OF    THE   THYROID    AND    THYMUS    GLAND. 

Broil  choc  el  e,  goitre,  or  Derbyshire  neck  is  an  enlargement  of 
Lhe  tityroid  gland  (Figs.  349,  3+7).  It  may  be  due,  as  is  commonly 
the  case,  to  simple  hypertrophy  of  the  normal  tissues  of  the  organ 
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(<>r<}inart/  or  pmrmokfmttfOW  ffottre),  and  may  then  involve  the 
whole  gland  or  one  of  the  lateral  lobes,  or  rarely  oaly  fcfee  isthmus. 
In  other  instances,  the  hypertrophy  may  fall  chiefly  on  the  fibrous 
tissue  constituting  the  septa  of  the  gland  (fibrous  goUrz)*  Or  along 
with  some  amount  of  simple  hypertrophy  and   increase  of  fibrous 
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but  no  such  bursa  exists*  and  the  contents  of  the  rauula  is  like  the 
Others — glairy  mucus,  not  serous  fluid.  Treatment— A  seton  may 
be  passed  through  the  cyst,  or  a  piece  of  the  wall  pinched  up  and 
cut  away  with  scissors  after  the  surface  has  been  painted  with 
cacaitt.  These  methods  only  cure  very  early  cases*  The  Interior 
may  be  Ribbed  with  nitrate  of  silver  or  a  strong  antiseptic,  and 
filled  daily  with  a  strip  of  gauze,  but  this  process  is  somewhat  pain- 
ful and  may  be  unsuccessful.  The  best  method  for  a  rauula  of  some 
standing  is  to  dissect  it  out  under  a  general  amesthetie  through  the 
mouth.  Attempts  to  do  so  by  the  cocain  infiltration  method  are 
likely  to  bo  imperfect,  and  then  there  is  a  re  -formation  of  the  cyst. 
Dermoid  cysts  of  the  floor  of  the  mouth  (see  p,  780), 
Epithelioma  of  the  floor  of  the  mouth  either  about  the 
fncnum  or  between  the  tongue  and  the  gums  is  not  very 
uncommon.  The  epithelioma,  whilst  quite  small  and  perhaps 
still  unperccived  by  the  patient,  may  be  attended  by  oonsidankbta 
enlargement  of  the  glands  in  the  neck.  Indeed,  it  is  often  for  the 
glandular  enlargement  that  surgical  aid  is  first  sought.  A  small 
ulcer  with  everted  and  indurated  edges  is  discovered,  perhaps  DOl 
larger  than  a  grain  of  wheat,  whilst  a  large  mass  is  present  in  the 
neck.  The  prognosis  is  very  unfavourable.  If  the  glands  are  not 
too  extensively  implicated  they  should  be  removed  together  with  the 
ulcer,  and  if  necessary  hfttf  of  the  tongue  and  the  affected  part  of 
Hoor  of  the  mouth. 

Tumours  in  the  submaxillary  gland  are  similar  to,  but  rarer 
than  those  which  occur  in  the  parotid  gland  (which  see). 


DISEASES    or   THE    UVULA,    PALATE,    FAUCES,    AND    TONSIL, 

TJvulitia,  or  inflammation  of  the  uvula,  is  a  frequent  accompani- 
ment of  pharyngeal  catarrh.     The  uvula  appears  red,  swollen. 
^edematous,  and  often  considerably  elongated.     If  the  inflimwttJQB 
does  not  yield  to  the  remedies  employed  for  the  catarrh*  scarification 
should  be  practised. 

Elongation  of  the  uvula  may  depend  upon  chronic  catarrh  of 
the  pharynx,  or  upon  conditions  similar  to  those  leading  to  chronic 
enlargement  of  the  tonsil*.  The  elongated  uvula  may  come  into 
contact  with  the  back  of  the  tongue  or  even  with  the  mucous  mem- 
brane of  the  larynx,  and  in  either  case  is  productive  of  a  troublesome 
tickling  cough.  If  astringents  fail,  the  end  of  the  uvula  may.be 
amputated. 

Cleft  palate  ||  a  congenital  defect  due  to  an  arrest  of  develop- 
ment of  the  processes  which  normally  grow  inwards  from  the  kuj 
inauHary  and  palate  hones,  and  meeting  each  other  and  the  \< 
in  the  middle  line,  and  the  intermaxillary  Ujne  in  front,  fonu  the 
hard  and  soft  palate.     This  arrest  of  development  may  be  cetn] 
the  fissure  ux  tending   in   Lite  middle   line  through  the  uvula  and  the 


GOITRE, 


p.  3G1),  It  also  occurs  sporadically;  and  in  some  cases  again  is 
accompanied  by  a  peculiar  jerking  beat  in  the  carotids,  by  anaemia, 
and  by  a  prominence  of  the  eyeballs  (e&op&iha&mic  *joitrt)  for  a  full 
account  of  which  a  work  uu  Medicine  must  be  consulted. 

The  symptom  common  to  any  form  of  enlargement  of  the  thyroid 
is  a  swelling  taking  more  or  less  the  characteristic  shape  of  the 
thyroid  gland,  and  moving  with  the  larynx  in  deglutition.  In  this 
country  the  enlargement  is  generally  moderate ;  hut  sometimes, 
and  especially  in  Switzerland,  the  goitre  forms  a  large  mass  hang- 
ing down  in  front  of  the  neck,  and  may  press  upon,  or  even  displace, 
the  trachea  or  cesophagua.  It  occurs  chiefly  m  women.  The 
<>r<fin<ny  or  jHirencht/matmtJi  variety  is  soft,  elastic,  semi -fluctuating, 
and  of  uniform  consistency.  The  fihiwus  is  firm  and  hard  and  more 
or  less  lobed  or  irregular,  and  where  calcification  has  taken  place, 
of  stony  hardness.  This  form  espcciully  compresses  the  trachea, 
softening  the  tracheal  cartilages,  reducing  the  trachea  to  a  fibrous 
tube  of  the  shape  of  a  scabbard,  the  inextensile  isthmus  holding  the 
lateral  lobes  together,  Cyrtie  goitre  usually  occurs  as  a  globular, 
smooth,  uniform,  and  fluctuating  swelling  confined  to  one  lobe  of 
the  gland,  and  may  be  difficult  to  distinguish  from  an  tuh.iMMn 
uliK'h  gives  rise  to  a  similar  swelling  save  that  it  does  not  fluctuate. 
Malignant  pott**)  which  is  rarer,  may  he  known  by  rapid  growth, 
enlarged  glands,  and  the  other  signs  of  malignancy  mentioned  at 
p,  139.  If  dissemination  occurs  the  secondary  growths  resemble 
thyroid  gland  tissue.  Such  growths  have  been  met  with  in  the 
hones  of  the  skull. 

The  muse  of  endemic  goitre  is  not  known,  but  is  in  some  way 
connected  with  impure  water.  The  water  supplied  to  certain 
villages,  also  certain  wells,  give  rise  to  goitre,  whilst  in  the  same 
district  there  may  be  watercourses,  springs  and  wells  which  do  not 
cause  the  disease.  It  is  said  to  be  most  prevalent  in  valleys  where, 
from  their  direction,  the  sun  does  not  penetrate,  on  damp  soil,  and 
in  damp  parts  of  towns,  but  according  to  Mr.  Berry  these  influences 
have  little  or  nothing  to  do  with  its  causation.  In  sporadic  cases, 
heredity,  disturbance  of  the  sexual  functions,  and  conditions  pro- 
ducing congestion  of  the  head  and  neck,  are  given  as  causes. 
Recently  it  has  been  shown  that  the  active  principle  in  the  thyroid 
secretion  is  an  albuminous  compound  containing  iodine  (thyro-MxHm  \, 
and  it  is  suggested  that  the  cause  of  goitre  may  be  the  absence 
of  iodine  in  the  system  and  the  compensating  hypertrophy  of  the 
gland. 

rreafm*'/**,— Sporadic  cases  of  ordinary  goftara  have  hitherto 
been  generally  treated  by  the  internal  and  external  application  of 
iodine.  Thus  the  syrup  of  the  iodide  of  iron  may  be  given 
internally  and  an  ointment  of  iodine  and  iodide  of  potassium 
applied  externally.  The  use  of  bin  iodide  of  mercury  ointment, 
followed    by   exposure    to  a  hot   sun,  has  been    much   praised   iu 
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excised  if  enlarged,  adenoids  if  present  removal,  and  a  time  selected 
for  the  operation  when  the  weather  is  mild  and  the  child  is  free  from 
Dough  or  cold. 

Staphfflvrrkaphtj  or  closure  of  the  soft  palate, — Chloroform  having 
been  given  by  Junker's  apparatus  with  the  tube  passed  through  the 
nose,  and  the  mouth  widely  opened  by  a  Smith1*  lml'.  which 


Fio.  U,Vi,  — Smith  "•  palate  neelle  for  pawting  horsehair  suture*  in  cleft  palate, 

the  tongue  at  the  same  time  (Fig.  354),  one  end  of  the  bifid  uvula 
is  seized  with  lofig  forceps,  and  the  edge  of  the  ek'ft  pared  from 
below  upw&rdfi,  and  the  paring  repeated  on  the  opposite  tide,  The 
uvula  and  the  lower  part  of  the  pahite  are  then  united  With  horse- 
hair, the  Upper  pari  with  -ihvr  wire.  The  wire  sutures  an 
passed  hv  Smith \  needle,  by  which  they  can  1»e  carried   through 


\  . ....    ft  J  —  Sulurc-cat< -Iht, 

both   sides   of  the  cleft  by  one  transit  of  the  needle.      Tins  no 
shown  in   Fig.  355,  has  "a  small  reel  attached  behind  the  handle  to 
hold  the  wire,  and  a  small  serrated  wheel  ball- way  up  the  hand] 
protrude  the  wire  from  its  tubular  point."     The  horsehair  may  be 
pawed  across  the  cleft  by  the  needle  shown  in  Fig.  350,  and  a- 
point  of  the  needle  protrude!  from  the  palate,  the  end  of  the  horse* 
hair  is  seized  and  drawn  out  by  nibbed  palate  forceps  or  by  the 
suture-catcher  (Fig*  357),  and   the  needle  withdrawn.      The  silver 


Flo.  358.— Wir*- twister. 

guturea  Miould  be  fastened  by  the  wire-twister  (Fig,  358)  and  cut 

heing  taken  to  hold  the  edges  of   the  cleft  uieroh  in 

apposition  and  not  to  apply  any  tension.     The  horsehair  should   he 

with  a  surgeon's  knot.       When  the  parts  have  beeu  broughl 

her  any  undue  tension  should  be  relieved  by  making  la1 

iflflMoPi  through  each  ikie  of  the  soft  palate  parallel  to  the  cleft 

and  just  internal  to  the  hamular  process  with  a  tenotome  on  a  long 

tie.    The  incJeiotl  should  begin  at  the  hitider  end  of  k  (Fig. 
By  these   incisions   the   levator   pakti   muscles  are  divided      Tbe 

►  pharyngei  may  also  be  divided  if  necessary  by  notching 
posterior  pillars  of  the  fauces  with  scissors. 
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Uranoplasty ,  or  elf  mure  of  the  hurl  p&fcfa — An  incision  from  a 
quarter  to  three-quarters  of  an  inch  long  should  be  made  mi  either 
aide  of,  and  parallel  to,  the  cleft  through  the  mu co-periosteum  down 
to  the  bono  {Fig.  359,  k,  e).  The  incisions  should  fall  a  little 
distance  f ron j  tin?  alveolar  process,  so  as  to  avoid  wounding  the 
; interior  palatine  artery.  Into  oue  of  these  incisions  a  raspatory  or 
an  aneurysm  needle  with  a  short  curve  should  he  introduced,  and 
the  muco-perios  tenm  separated  from  the  hone  along  the  whole  length 
of  the  cleft  in  the  hard  palate,  avoiding  the  neighbourhood  of  the 
posterior  palatine  foramen  through  which  the  anterior  palatine 
artery  runs.  The  attachment  of  the  mu  co-periosteum  to  the  posterior 
margin  of  the  hard  palate  should  be  divided  with  curved  scissors 
passed  through  the  cleft  and  behind  the  soft  palate,  which  should 
be  drawn  forwards  to  facilitate  this  step  of  the  operation,  Pns-ouv 
should  be  made  upon  the  parts  with  a 
small  sponge  by  an  assistant,  whilst  the 
mu  co-periosteum  is  being  separated  in  tike 
manner  on  the  opposite  side.  The  edgafl 
of  the  cleft  had  better  not  he  pared  until 
this  stage  of  the  operation,  since  now  no 
bleeding  will  occur,  Wire  sutures  should 
next  be  passed  in  the  way  described  for 
uniting  the  soft  palate,  and  any  tension 
relieved  by  prolonging  the  cuts  made  for 
the  introduction  of  the  raspatory  fonvjinjs 
or  backwards  as  the  case  may  require. 
Haemorrhage,  though  often  sharp,  is  seldom 
severe,  and  may  generally  be  stopped  by 
pressure  m-  syringing  with  ice  -cold  water, 
the  head  being  turned  over  to  one  side 
to  let  the  blood  escape,  or  if  it  becomes 
serious,  by  plugging  the  posterior  palatine 
canal  with  a  small  peg  of  wood. 

Mr.  Davies-Colley  closes  the  cleft  by  raising  two  flaps  of  muco* 
periosteum  on  each  side  of  the  cleft  :  one  flap  having  its  base  along 
the  margin  of  the  cleft,  he  turns  over  with  the  raw  surface  mouth- 
wards,  ami  fixes  it  by  sutures  to  the  opposite  margin  of  the  cleft ; 
the  other  flap  hiving  its  base  at  the  junction  of  the  hard  and  soft 
palate,  he  slides  across  the  first  flap  fto  that  their  raw  surfaces  are 
in  contact,  and  fixes  it  thus  by  sutures, 

Mr,  Arbuthnot  l^ane  follows  on  the  lines  of  Mn  l>avies-rol  ley's 
operation,  He  uses  fine  curved  needles  and  a  needle -holder.  He 
and  Wolff,  of  Berlin,  in  particular  have  urged  that  the  cleft 
palate  should  be  closed  in  infancy.  Lane  closes  the  cleft  palate 
first,  taking  advantage  of  the  additional  room  afforded  by  the 
hare-lip,  which  he  closes  subsequently  to  the  palate.  Wolff  advised 
operation  in  two  stages — (1)  The   freeing  of  the  flaps;    and   (2) 


Fto.    150.-  IV- it  km  of  the 
ha. t;lI     mcjiioni,     K,     it, 

Uiruiigh  the  mini*  pr^ 
oeteuiu*  in  the  operation 
I "i-  eleft  of  hanl  palate. 
Tli'.-  dotted  line  indicates 
the  line  of  junction  of 
hard  and  toft  palate. 
(Bryant's  Surgery.) 
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tin  if  suture  a  week  later.  These  surgeons  argue  that  even  if 
there  is  a  mortality  from  the  operation  in  infants  under  six 
months  of  10  per  cent.,  jet  that  more  than  this  number  die 
if  the  palate  be  left  to  the  ordinary  age  for  operation.  But  one 
cannot  ascribe  all  the  mortality  in  the  unoperated  children  to  the 
cleft  palate. 

After-treatment.— The  child,  before  the  operation,  should  h 
got  to  know  its  nurse,  who  must  try  to  keep  it  from  crying  and 
talking.  The  mouth  need  not  be  looked  at  for  a  week.  If  old 
enough  it  should  wash  its  mouth  out  with  permanganate 
ufter  food.  It  should  he  fed  on  fluids  for  the  first  few  days,  and 
then  on  soft  food  for  a  fortnight.  The  sutures  may  be  left  in  for 
three  weeks  or  a  month;  if  the  child  is  unruly  they  should  be 
removed  under  chloroform,  The  cleft  ought  to  heal  by  the  first 
intention,  and  the  lateral  cuts  for  taking  off  tension,  hy  granulation. 
If  a  portion  of  the  cleft  fails  to  unite  by  the  first  intention  it  will 
often  heal  up  subsequently  by  granulation  ;  if  not,  a  second  opera- 
tion must  be  undertaken,  Owen  advises  that  this  second  operation 
should  be  undertaken  early — that  is,  whilst,  as  he  thinks,  the 
patient  is  immune  to  the  ravages  of  the  staphylococcus.  ] 
somewhat  doubtful  whether  the  mucth periosteum  oKsiiies,  Ttw 
child  must  be  taught  to  speak  properly ,  especially  by  watching 
and  imitating  the  movements  of  bifi  teacher's  lips.  In  inoperable 
an  obturator  may  be  fitted  by  a  dental  surgeon  so  as  to  close 
the  gap, 

Necrosis  of  the  hard  palate  is  generally  due  to  the  breaking 
down  of  syphilitic  guuiniata,  and  is  followed  by  perforation  and,  at 
times,  by  destruction  of  the  greater  part  of  the  hard  and  soft  palate 
and  septum  of  the  nose.  Treatment, — Large  doses  of  iodide  of 
potassium,  and  when  the  ulceration  has  ceased,  an  obturator  to  olOM 
the  perforation,  and  later  aplastic  operation  if  practicable. 

Tumours  of  the  palate* — Innocent  tmm&m%  the  so-called 
atfenomatii  of  the  palate,  are  not  so  very  uncommon.  They  occur  aa 
kAOOtlk,  rounded,  prominent,  firm  or  elastic  swellings,  and  readily 
shell  out  when  an  incision  i*  made  through  the  mucous  inembmne 
covering  them.  SttrcoHmhi  an*l  C&remomata  are  less  frequent!} 
met  with,  and  may  be  distinguished  from  the  innocent  tumours  by 
tie  it  ttpid  growth,  fixity,  extension  towards  the  fauces  and  tonsils, 
by  the  mucous  matftbrtnc  being  adherent,  and  the  glands  at  the 
angle  of  the  jaw  Wing  enlarged. 

Acute  tonsilitia  may  be  the  result  of  taking  cold  in  a  person 
in  feeble  health  or  the  subject  of  the  rheumatic  diathesis,  or  who 
from  previous  attacks  has  become  predisposed  to  the  disease ; 
sometimes  it  is  due  to  septic  poisoning,  as  from  the  inhalation  of 
sewer  gas;  or  it  m$J  QOCaaae  in  the  course  of  Other  diseases,  as 
scarlet  fever.  Sipn*.—  It  generally  begins  with  a  slight  chill,  Of 
even  a  rigor,  followed  by  high  temperature,  furred  tongue,  offensive 
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breath,  salivation,  pain  darting  to  the  ear  and  increased  on 
swallowing,  and  swelling  *  of  the  glands  behind  the  angle  of  the 
jaw.  if  the  mouth  can  be  sufficiently  opened  one  or  both  of  the 
tonsils  are  found  to  be  red  and  swollen*  and  often  in  contact, 
blocking  up  the  fauces.  The  neighbouring  parts  of  the  palate  and 
fauces  are  congested  and  swollen.  The  inflammation  may  now 
Bttbeide,  of  ten mnate  in  suppuration  (qninsy).  Treatment. — At 
the  onset  a  sharp  purge  should  be  given,  while  large  doses  of 
salicylate  of  soda,  with  the  free  use  of  solids  of  bicarbonate  of 
soda  put  into  the  mouth  by  the  patient  with  his  finger,  may  be 
tried  as  abortives.  When  very  acute  the  patient  may  take  aconite 
tincture  (B.P.)  6  minims  every  hour,  until  there  is  tingling  and 
numbness,  and  if  he  can  open  his  mouth  his  fauces  may  be  painted 
with  pooain,  lU  to  20  percent  Where  suppuration  threatens,  the 
throat  should  be  steamed,  and  hot  camomile  mattresses  or  bone- 
acid  fomentations  with  opium  applied  externally. 

Tonsillar  abscess  forms  in  a  crypt  of  the  tonsil  which  has 
become  closed.  Its  development  is  attended  by  malaise  and 
marked  rise  of  temperature,  great  pain  in  swallowing  the  ropy 
saliva,  and  tenderness  of  the  glands  below  the  jaw.  An  indurated 
swelling  which  goes  on  to  fluctuation  forms,  being  most  prominent 
at  the  junction  of  the  palate  and  tonsil.  At  first  the  treatment  is 
the  same  as  for  acute  tonsilitis.  The  abscess  usually  develops 
on  one  aide  ;  hence  a  swelling  which  does  not  recede,  but  increases 
on  one  side  with  throbbing  pain,  should  be  punctured  after  painting 
with  cocain,  by  a  guarded  bistoury  about  the  junction  of  the  soft 
palate  and  tonsil,  and  the  cut  made  inwards,  Relief  rapidly 
follows.  The  bistoury  is  guarded  nearly  to  its  tip  by  wrapping 
a  strip  of  strapping  round  it,  and  the  cut  is  made  inwards  to 
avoid  the  tonsillar  arteries. 

Follicular  tonsilitis  occurs  especially  in  young  adults  who 
are  auamiic  or  live  in  close  rooms  and  use  their  voice  much,  such 
as  singers  and  clergymen.  An  overgrowth  of  the  epidermis  lining 
the  follicles  (keratosis)  forma  a  hard  whitish  concretion,  distending 
the  crypt,  and  the  epithelial  cells  arc  mixed  with  the  mycelium  of 
a  mould.  The  local  treatment  consists  hi  scooping  out  the  concre- 
tions with  a  curette  and  wiping  out  the  crypts  with  an  antiseptic. 
Sometimes  the  keratosis  and  mvi-oderma  form  continuous  patches 
covering  the  tonsils  and  extending  beyond.  These  are  painted 
with  increasing  strengths  of  salicylic  acid,  commencing  with  5  per 
cent. 

Chronic  enlargement  of  the  tonsils  consists  of  an  hyper- 
trophy of  the  normal  tissue  of  the  tonsil*  and  is  very  common  in 
delicate  children,  in  whom  it  is  frequently  associated  with  adenoid 
growths  in  the  vault  of  the  pharynx,  and  follows  oft-repeated 
attacks  of  acute  tonsilitis.  The  crypts  may  be  deep  and  full  of 
concretions.     The  &ymptvm&  to  which  it  may  give  rise  are :  a  nasal 
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tone  of  voice ;  a  peculiar  vacant  expression,  acquired  by  the  child 
constantly  breathing  with  the  mouth  half  open,  regurgitation  of 
ilnids  through  the  nose,  snoring  during  sleep,  distressing  Awe 
from  the  imperfect  aeration  of  the  blood,  and  recurring  attacks  of 
acute  or  subacute  tonsilitis;  whilst  deafness,  from  implication  of 
the  Eustachian  tube  and  middle  ear  in  the  chronic  milanioiation, 
may  sometimes  be  induced,  and  even  an  alteration  in  the  shape  of 
the   chest,  and   possibly  phthisis.     The  tonsils  appear  irregularly 


Fi*;.  300* — Mackenzie's  tonwil  guillotine. 

enlarged,  often  almost  blocking  up  the  fauces,  but,  unless  iiifluuml, 
of  a  natural  colour,  or  perhaps  slightly  paler  than  natural.  1 
ment. — In  young  children  attention  to  the  general  health,  exercise 
in  the  fresh  air,  whilst  avoiding  causes  of  recurrent  catarrhal  attacks, 
and  especially  drill  to  enforce  nose -breathing  and  development  of 
the  chest,  may  end  in  a  cure.  Iodine  and  catechu  in  glycerine  or 
perchloride  of  iron  may  be  used  as  a  paint.  In  older  subjects, 
where  the  tonsils  have  become  permanently  enlarged  and  show  deep 


Fro,  301.—  Tuiwil  guillotine. 

crypts  full  of  debris,  removal  is  indicated.  Generally,  tonsillotomy 
should  consist  in  removing  the  projecting  part  of  the  tonsils 
by  means  of  a  tonsUlotome  or  guillotine,  the  tonsils  being  first 
painted  with  cocain.  In  the  case  of  children  it  is  better  to  employ 
a  general  anaesthetic,  but  this  is  not  absolutely  necessary  unless 
there  are  adenoids  to  be  removed  as  well  The  guillotine  (Fig.  M 1 ) 
can  be  used  by  depressing  the  tongue,  illuminating  the  tonsil  by  a 
head  mirror,  slipping  the  cutting  ring  over  the  tonsil,  pushing  the 
prong   into  the   tonsil   by   means   of    the  thumb   ring,    and    then 
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d rawing  the  catting  ring  back  by  the  two  finger  rings.  The  spade 
guillotine  (Fig.  360)  has,  in  Mackenzie's  Form,  a  convex  cutting 
edge,  in  Morrison's  a  concave  one*  If  a  general  amesthctic  is  not 
used,  the  nurse  should  hold  the  child  in  her  lap,  keeping  down  its 
nfiu^T  whilst  oo  assistant  sh?i- lies  and  slightly  retracts  the  head,  at 
the  same  time  making  firm  pressure  inwards  immediately  below  the 
angle  of  the  jaw*  The  child  is  then  induced  to  open  the  mouth  hy 
compressing  the  nose,  when  the  guillotine  with  the  spade  drawn 
back  is  slipped  into  the  mouth  and  over  the  projecting  tonsil. 
The  pharyngeal  irritation  causes  the  child  to  open  the  mouth  widely, 
and  so  the  tonsil  bulges  inwards,  the  forefinger  feels  that  the  ring 
in  wdl  over  the  tonsil,  whilst  keeping  the  tongue  out  of  the  way, 
the  thumb  of  the  hand  holding  the  guillotine  quickly  pushes  the  spade 
home,  and  the  finger  in  the  mouth  hooks  out  the  excised  tonsil. 
A  little  practice  is  required  to  hold  the  guillotine  steady  whilst 
pushing  with  the  thumb j  but  it  is  much  better  to  do  the  operation 
under  an  ai  nest  he  tic,  as  the  above  procedure  unnecessarily  terrorises 
the  child.  Some  use  an  ecraseur  with  either  a  cold  or  hot  wTirc. 
The  older  method  was  to  shell  out  the  whole  tonsil  with  the  finger 
In  adults,  when  the  tonsil  is  fiat  and  undermines  the  pillars  of  the 
fauces,  a  general  anesthetic  should  certainly  be  given,  the  mucous 
inane  of  the  fauces  snipped  through,  and  the  tonsil  shelled 
out  with  the  finger.  The  immediate  haemorrhage  is  not  great,  and 
usually  stops  quickly  and  spontaneous! y,  especially  if  the  patient 
does  not  use  the  voice  or  take  irritating  food  soon  after.  If  it 
threatens  to  continue,  the  patient  should  lie  down,  remain  silent* 
and  suck  ice  or  cocain  and  rhatany  lozenges.  It  is  rarely  severe 
unless  a  sharp  knife  has  been  used  to  cut  off  the  tousils,  or  when 
an  excessive  amount  has  been  removed,  or  the  tonsils  have  been 
much  inflamed.  In  particular  it  does  not  follow  shelling  out  of  the 
tOQftiL  Recurrent  haemorrhage  may  occur,  especially  in  amende 
adults,  who,  to  avoid  it,  should  be  advised  to  remain  quiet  and 
take  only  liquid  or  soft  food  for  a  day  or  two,  For  severe 
lucmorrhage,  a  ligature  should  be  applied  on  the  bleeding  point, 
if  possible,  or  the  anterior  and  posterior  pillars  may  be  drawn 
together  over  a  pledget  of  gauze  which  can  be  removed  the 
next  day.  Profuse  htemorrhagc  must  be  controlled  with  the 
Soger,  or  by  a  sponge  on  a  holder,  or  by  a  pencil  with  its  end 
Wrapped  round  with  lint.  But  neither  procedure,  nor  ligature  of 
the  carotid,  external  or  common,  should  ever  be  necessary.  When 
adenoid  vegetations  are  present,  the  tonsils  and  adenoids  may  be 
removed  at  the  same  time,  or  the  tonsils  may  be  removed  at 
a  previous  operation,  after  which  the  adenoids,  if  not  very 
marked,  may  shrink,  but  in  our  experience  this  shrinkage  docs 
not  usually  occur;  we  therefore  invariably  do  both  operations  at 
the  same  sitting,  with  the  patient  under  the  influence  of  a  general 
anaesthetic. 

3  c  i> 
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Ulceration    of    the    fauces,    palate,    and    tonsils   may    be 

septic,  gangrenous*  syphilitic*  tuberculous*  or  malignant. 

Sr/ttic  tdrcrationt  or  ulcerated  sore  throat,  is  generally  the  result 
of  debility,  induced  by  overwork  in  a  close  atmosphere,  and  hence 
is  frequent  in  workers  in  hospital  wards,  where  it  is  known  as 
hospital  sore-throat*  Change  of  air,  a  nourishing  diet,  quinine  and 
port  wine,  with  a  gargle  of  chlorate  of  potash,  will  usually  relieve 
it.  It  may  assume  a  gangrenous  form,  when  extensive  sloughing 
may  ensue,  with  glandular  swellings  in  the  neck,  rigors,  and  other 
constitutional  symptoms  of  blood-poisoning  which  often  prove 
rapidly  fatal  The  ulcers  must  be  carefully  swabbed  with  pure 
carbolic  acid,  or  perehloride  of  mercury  (1  in  500)  until  tin 
pUlglfnt  stops.  Stimulants  and  fluid  nourishment  should  be 
frequently  administered,  and  quinine,  perehloride  of  iron,  or 
ammonia  and  bark,  given  internally.  Tracheotomy,  if  the  larynx 
becomes  in  vol  red,  may  be  necessary. 

Syphilitic  ulceration  may  be  superficial  or  deep.  The  superficial 
ulcers  are  common  in  the  early  stages  of  syphilis,  and  may  bo 
mpanied  by  mucous  tubercles.  Deep  ulcers,  due  to  the  breaking 
down  of  gumniata,  occur  in  the  latter  stages  as  irregular  excavations 
with  sharply  cut  edges  and  a  sloughy  base,  but  are  unattended  with 
induration.  On  healing  they  are  often  productive  of  much 
con  traction  (see  Pharyngeal  Stenosis)* 

Tuberculous  utc&atim  may  primarily  attack  the  pharynx,  but  in 
mnri'  often  secondary  to  tuberculous  affections  of  the  lungs  or  nose* 
It  is  seen  most  often  in  delicate  children,  and  bears  a  general  ram 
blance  to  syphilitic  ulceration,  from  which  it  may  be  distinguished 
by  the  discovery  of  the  tubercle  bacillus  in  the  discharge.  Like 
the  syphilitic,  it  may  lead  to  extensive  destruction  of  the  parts.  It 
should  be  painted  with  lactic  acid,  commencing  with  a  ten  per  cent. 
solution,  or  dusted  with  a  powder  of  iodoform  and  morphine,  or  of 
orthoform, 

Maiigant  ulorration    is  due  to  the 
inatous   and   sarcomatous   growths, 
sinuous,  everted,  and  indurated  edges 
of  malignancy. 

Diphtheria  of  the  fauces.— The  fauces  are  by  far  the  com- 
monest site  for  the   ium-ukiLion  of  the  diphtheria  organism,  winch 
reaches  this  situation  from  a  previous  case  through  the  brent  h,  by 
cms  and  other  feeding  utensils,  by  kissing,  and  perhaps  through 

itaminated  milk  or  water.  The  disease  commences  by  malatse, 
fever*  a  dusky  swelhug  of  the  fauces,  and  an  indurated  enlarge  d 
of  the  glands  below  the  angle  of  the  jaw.  Within  a  day  or  so  of 
the  onset  there  forms  on  the  tonsil  and  adjacent  pillars  of  the 
fauces,  nearly  always  symmetrically,  a  white  membrane  *"<MnjH>sod 
Of  fibrin  with  cells  caught  in  the  meshes.  The  membrane  m  inti 
matcly  adherent,  so  that  it  can  be  peeled  off  only  with  difficulty, 


breaking  down  of  epithet  io- 
It  may  be  known  by  the 
of  the  ulcer  and  other  signs 
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leaving  a  raw  surface*  The  ilia/jnosin  is  confirmed  by  inoculating  a 
culture  tube  from  the  membrane  and  observing  the  development 
of  the  Klebs-Loefiter  bacillus.  Diphtheria  has  especially  to  be 
diagnosed  from  acute  tonsi  litis  and  from  follicular  tonsil  it  is.  In 
acute  tonsil itis  the  temperature  is  generally  high  ;  in  diphtheria  it 
rarely  exceeds  101°F,  to  102°F,  In  tons t litis  the  tonsils  and  fauces 
are  more  swollen,  redder,  and  covered  with  ropy,  non -adherent 
mucus.  The  organisms  present  are  pyogenic  cocci,  and  the  glands 
below  the  jaw,  if  enlarged,  are  soft;  whereas  in  diphtheria  the 
enlarged  glands  are  hard,  harder  than  tuberculous,  and  as  hard  as 
syphilitic  glands.  Follicular  tonsilitis  attacks  patients  after  puberty, 
consists  in  hard  concretions  in  the  tonsillar  crypts,  and  only  in 
recurrent  attacks  do  the  concretions  bridge  the  interval  between  the 
ftrrptft     Septic  complications  may  follow. 

A  further  account  of  diphtheria,  as  well  as  the  treatment,  is  given 
under  Laryngeal  Dtphtheriat  p.  797. 

Tumours  of  the  tonsil,—  Papillomata  and  adtnomata  are  some- 
times met  with,  the  former  usually  as  pedunculated  wrarty  growths, 
the  latter  as  circumscribed,  rounded,  moveable  tumours  which 
readily  shell  out  when  an  incision  is  made  over  them,  Sarcofiia  and 
epithelioma  occasionally  occur  in  the  tonsih  They  grow  rapidly, 
soon  affect  the  lymphatic  glands  in  the  neck,  and  extend  to 
surrounding  parts.  Unless  detected  and  removed  whilst  they  are 
quite  small  and  localised  to  the  tonsil,  they  are  beyond  the  reach  of 
surgery.     Other  tumours  in  this  region  are  rare. 

Sarcoma  occurs  especially  in  women  after  thirty  years  of  ago, 
and  causes  a  unilateral  enlargement  of  the  tonsil  until  it  may  appear 
of  the  size  of  a  tangerine  orange  without  ulceration,  and  with  a  ioft) 
not  marked,  enlargement  of  the  cervical  glands.  It  is  removed  by 
cutting  through  the  mucous  membrane  with  scissors  or  with  the 
cautery  and  then  shelling  out  the  tumour  with  the  finger, 
lurijiorrhage  being  checked  by  sponge  pressure.  The  glands  in 
the  neck  may  be  subsequently  excised. 

Epithelioma  especially  occurs  in  men  over  fifty  years  of  age.  It 
forms  an  indurated  ulcer,  rapidly  followed  by  the  appearance  of  hard 
shot  ty  glands,  below  the  jaw.  In  a  few  cases  it  has  been  found  possible 
t«»  remove  the  disease  by  excising  the  tonsil.  Generally,  however, 
a  deep  and  dangerous  operation  in  the  neck  is  required,  on  the  lines 
ol  that  for  removing  the  base  of  the  tongue,  the  blood-vessels  being 
drawn  aside.  If  these  are  found  to  be  implicated,  the  operation 
should  be  stopped,  A  communication  with  the  pharynx  is  left 
after  removal  through  which  a  tube  may  be  passed  into  the 
oesophagus  and  packed  round  with  iodoform  gauze,  the  patient 
being  subsequently  fed  through  the  bflbe, 
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Hypertrophy  of  the  gums  has  been  observed  as  a  congenital 
ion,  and  may  bo  met  with  where  there  is  overcrowding  of 
the  teeth  as  a  tabulated  fringe-like  growth  of  tbe  gums,  which, 
in  severe  cases,  may  so  surround  the  teeth  that  they  appear  as  if 
buried  in  it.  The  hypertropbied  portion  should  be  shaved  oft*, 
and    Line   Of  more  of   tfc*J   trcth    ex t  muted. 

Polypi  of  the  gums,  as  they  are  called,  are  merely  over- 
growths of  the  little  tongue  of  gum  between  the  teeth,  and 
appear  generally  to  depend  on  the  presence  of  tartar  ur  caries. 
The  offending  tooth  should  he  sotted,  ftoppdd,  or  extracted,  and 
the  growth   cut  off, 

Fapillomata,  or  warty  growth*],  occasionally  occur  on  the 
gums.  They  are  generally  pedunculated,  and  ean  be  readily 
snipped   off  with  scissors. 

Spongy  gums  may  occur  as  the  result  of  scurvy  Of  the  abuse 
of  mercury,  and  are  sometimes  met  with  in  delicate*  ill  fed 
children.  The  condition  is  often  associated  with  superficial 
ulceration.  The  treatment  consists  in  the  removal  of  the  cause, 
the  use  of  an  astringent  mouth  wash,  proper  regulation  of  the 
diet,  and  the  constitutional  remedies  appropriate  to  scurvy. 

Epulis, — -This  term,  though  formerly  employed  to  signify  any 
tumour  growing  upon  the  gums,  is  now  usually  restricted  to  the 
variety  that  was  then  distinguished  as  the  fibrous  or  common 
epulis.  An  epulis  consists  principally  of  fibrous  tissue,  but  may 
sometimes  contain  a  few  myeloid  cells.  It  frequently  appears  to 
nd  upon  the  irritation  of  a  carious  stump,  and  springs  from 
Mm  periodontal  membrane  lining  an  alveolus.  Beginning  as  & 
swelling  of  the  little  tongue  -  like  prooeoi  0f  gum  between 
teeth,  as  it  increases  in  size  it  appears  as  a  hard,  fleshy,  cireum- 
■oribed,  smooth,  or  slightly  tabulated  elastic  growth,  covered  by 
mucous  membrane.  When  it  has  eiisted  some  time  ulceration 
of  the  surface  may  occur,  and  one  or  more  teeth  become  loosened 
or  fall  out.  Trt'ilmmt. — It  should  be  excised  with  Kme -forceps 
or  a  small  saw,  care  being  taken  to  cut  away  a  small  piece  of  the 
bone  beneath,  as  otherwise  it  is  apt  to  return.  When  quite  small 
it  may  be  shaved  off,  a  thin  layer  of  bone  at  its  base  gouged 
away,  and  the  offending  tooth  or  teeth  removed. 

Myeloid  sarcoma  {myeloid  tptdi*)  is  occasionally  met  with 
on  the  gums  as  a  rapidly  growing  vascular  tumour  of  a  purplish 
red  colour  and  soft,  spongy  consistency.  It  should  be  v»_rv  freely 
removed  with  the  underlying  bond,  fci  other  wise  it  will  return. 
The  haemorrhage  during  removal  is  generally  free,  and  may 
require   the   actual   cautery    to   restrain   it, 

Epithelioma  (malignant  qnUit)  of  the  gums  is  rai*e*  In  the 
upper  jaw  it  has  a  marked   tendency  to  creep  up  into  the  antrum 
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(creeping  epithelioma)  and  to  simulate  caries  or  necrosis  of  the 
jaw.  The  portion  of  the  jaw  involved  should  be  freely  removed. 
IF  the  antrum  is  invaded  the  superior  maxilla  should  be  excised* 


DISSAOBG    OF    THE    TEETH. 

Diseases  of  the  teeth,  by  preventing  proper  mastication,  arc  a 
cause  of  ill  health  and  defective  growth  in  the  young,  and  of  dyspepsia 
■ad  other  disorders  of  the  stomach  in  the  adult.  Defective 
teeth,  moreover,  are  in  themselves  a  channel  for  septic  absorption, 
and  by  the  decomposition  in  and  around  their  cavities,  are  a  source 
of  stomatitis  and  buccal  ulceration*  The  septic  absorption  may 
be  purely  localised  to  the  gums  and  jawt  or  extend  to  the  glands 
of  the  neck,  or  may  become  generalised,  and  endanger  life  either  by 
septi&emia,  pyemia  (joint-suppuration),  or  by  a  slow  form  of  septic 
:m;rmi;i  Unued  pernicious. 

Dental  oarie\  as  seen  in  non-erupted  and  imperfectly  erupted 
teeth,  arises  partly  from  a  defective  enamel,  and  partly  from 
decomposition  originating  in  the  mouth.  The  defect  in  the  enamel 
may  be  hereditary  or  due  to  some  early  impairment  of  health, 
or  the  enamel  is  destroyed  by  organisms  which  Ijecome  closely 
adherent  to  it.  This  destruction  goes  on  rapidly  in  young  people, 
especially  in  the  lower  teeth  of  those  who,  owing  to  nasal 
obstruction,  breathe  through  the  mouth. 

Prevention  of  carie*  in  the  young  is  therefore  a  most  impor- 
tant question ;  children  must  be  taught  to  use  a  tooth-brush 
with  soap,  especially  at  night  after  the  last  meal,  and  to  occa- 
sionally dislodge  rfcbrh  by  drawing  a  floss  silk  ligature  between 
the  teeth. 

The  teeth  also  require  attention  with  regard  to  overcrowding, 
and  bicuspids  may  sometimes  have  to  be  sacrificed,  In  addition, 
carious  temporary  teeth,  also  the  first  permanent  molar,  which 
often  become  carious  very  early,  if  not  extracted,  give  rise  to 
spongy  and  bleeding  gums,  discharging  alveolar  abscesses  termed 
gumboils,  necrosis  of  the  jaw,  inflammation,  tuberculous  ulcerations 
in  the  mouth,  and  suppuration  of  the  glands  in  the  neck.  Such 
teeth  must  either  be  temporarily  filled  or  extracted,  not  left  to  be  a 
Boom  el  foul  infection. 

Toothache. — When  the  caries  has  advanced  sufficiently  Un- 
nerve becomes  exposed  in  the  dentine  or  pulp  cavity,  and  hot  and 
cold  water,  sugar,  and  salt,  irritate  and  give  rise  to  pain.  The  cavity 
should  be  gently  rinsed  with  warm  water,  dried,  and  then  ■  small 
pledget  of  wool  should  he  Mfueeged  out  of  clove  oil  or  pure  carbolic 
nil,  and  inserted.  Toothache  is  often  set  Dp  by  cold,  and  then 
quinine  or  salicylate  of  soda  in  full  doses,  also  phenaeetin,  ^ives 
relief,  whilst  the  gums  may  be  painted  with  Iodine  and  aconite 
tincture.       Ameinia,    malaria,    and    syphilis    also   give    rise   to   it. 
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Trigeminal   neuralgia,   as  the  result  of   dental   caries,  has  ah- 
been  described  (p.  449), 

Eruption    of    Teeth, — The  teeth    are    erupted    normally   as 
follow  s — 


TBMl'ORAKY 

IK1-.1H. 

l'i:uM  \N|.M      TEETH, 

Lower  central  incisors 

7  months. 

First  molar 

Upper       „         „ 

J  incisors 
First  molars    - 

9 

IS 
14 

ho wur  central  incisor 
Upper     „ 

Lateral  incisors 

\          H 
9         H 

<  'unities  - 
Second  molars 

- 

18 
1M 

11 

First  bicuspids 
Second      „ 
(  .mines,  2nd  molar  - 
,,       3rd  molar  Is 

10 

11  „ 

12  n 
-24     „ 

Whilst  precocity  in  eruption  is  congenital  (a  child  may  be  liorti 
showing  incisors)  delayed  eruption  is  particularly  seen  in  rickets, 
and  also  in  cretinism. 

Teething,— Eruption  of  the  temporary  teeth  often  causes  con- 
siderable reflex  disturbance — so  much  so  indeed  that  in  some 
instances  tetany  or  convulsions  or  epileptic  fits  may  ensue ;  or  the 
gums  become  sore  and  inflamed,  decomposition  goes  on  in  the 
mouth,  the  food  is  badly  masticated  and  improperly  mixed  with 
saliva.  4  ■  astro- intestinal  catarrh  is  thus  induced,  from  which  the 
patient  may  die.  If  the  gums  are  much  swollen,  an  incision  should 
be  made  into  the  gum  on  the  outer  side  by  a  gum  lancet  or  guarded 
bistoury,  and  the  gums  afterwards  painted  with  borax  and  honey. 

Eruption  of  the  Wisdom  Tooth. — The  only  tooth  to  give 
trouble  in  eruption  among  the  permanent  set  is  the  third  lower 
molar,  or  wisdom  tooth*  Severe  pain  may  be  felt,  and  the  mouth 
held  more  or  less  spasmodically  closed.  The  pain  is  often  ref. 
to  the  car  and  down  the  throat  and  neck,  owing  to  the  re  ties 
irritation  of  the  inferior  dental  nerve.  The  tooth  may  be  still 
buried  in  the  gum,  or  have  appeared  through  the  gum  in  an  oblique 
or  horizontal  direction,  so  as  to  become  fixed  beneath  the  second 
molar,  in  which  it  may  gradually  form  a  cavity  sufficient  to  expose 
the  pulp  and  set  up  toothache  is  thut  tooth.  A  skiagram  will 
show  the  position  of  ■  tooth  in  any  particular  case.  The  tooth  may 
l>e  extracted  under  an  ameathetie,  or,  if  it  has  not  grown  too  much 
in  a  horizontal  direction,  the  removal  of  a  tooth  in  front  may  prevent 
overcrowding  and  afford  relief  from  pain. 

Supernumerary  teeth. — When  a  tooth  is  missing  and  has  not 
been  extracted,  an  jc  ray  examination  may  discover  it  buried  in  the 
jaw.  But  even  when  the  teeth  are  of  the  normal  uumber  of  thirty* 
two,  supernumerary  teeth  may  be  found,  especially  in  the  r<  g 
of  the  incisors  and  canines  of  the  upper  jaw,  less  often  in  the  lower 
jaw  near  tle«  symphysis.  Supernumerary  teeth,  moreover,  may  bl 
found  tn  connection  with  hare  lip  and  cleft  palate,  and  exceptionally  in 
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the  lines  of  the  foetal  clefts  of  the  nice  mid  neck,  in  the  nose,  el- 
even in  the  lower  eyelid,  and  in  the  line  of  the  hyo-niaudibular 
el  eft.  In  connection  with  such  supernumerary  teeth,  cysts  may 
sometimes  form,  the  tooth  being  found  within  the  cyst 

Extraction  of  teeth* — No   local  anaesthesia  is  of  any   value ; 


Fia.  362. — Lower  hawks-hill  muhr  foreflpa, 

tor  nitrons  oxide  gag  administration  see  p.  230*     The  surgeon  may 
stand  to  the  right  of  the  patient  and  use  the  right  hand  only,  or 


Fin,  363.— Upper  straight  root  forcep*. 

stand  in  front,  or  to  the  side,  and  use  either  hand.  The  forceps 
(Kitf.  W*2)  are  held  with  the  thumb  just  between  the  handles  to 
keep  them  apart,  whilst  the  blades  arc  firmly  pressed  down  between 


the  gum  and  the  tooth  until  well  over  the  crown ;  then  without  a 
check  lateral  movements  are  made,  first  outwards  and  then  inwards 
to  break  the  alveolus  and  IfiQMD  t  lie  tooth,  and  the  tooth  i*  quickly 
[«i lied  away*  Conical  teeth,  such  as  the  upper  central  incisors  and 
canine*,  are  rotated  (Fig,  363)  j    meanwhile   the  other   hand  must 


Fi-j.  36  4 .—Dental  elemor. 
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support  the  jaw,  to  resist  any  tendency  i 

roots  are  extracted  by   forceps  the  blades  of  whifh 

meet,  being  pushed  down  over  the  edge  until  the  root  eau  he  gr 

Elevators  {Fig*  364)  are  sometimes  required  to  loosen  a  tct 

tooth,  also  to  lever  out  stumps.     They  mast  not  slip  so  m  to 

the  tongue.     If  there  is  a  difficulty,  stumps  may  foe  left  to  tu 


O 


Fin,  M&—  Upper  molur  forrepa. 

atrophy  from  disuse,  when  they  tend  to  Ik?  extrude 
bo  got  out,     J  hemorrhage  rarely  occurs,  especially  if  the 
used  for  biting  for  a  day  or  two.     It  is  check ed  by  b 
and  living  the  jaw  with  a  chin  bandage,  or  by  a  small  strip  of  io 
gauze  packed  in  firmly.     Rarely  will  perc blonde  of  iron  b«  i 
When   used,  lint   should   be  soaked   in   it  and    then 


Fifh  360, — Lower  liawkVbill  root  forceful, 

insertion*     Hemorrhage  from  a  tooth  socket  is  only 
the  ease  of  haemophilia  (see  p,  B5 

Alveolar  abscess  may  form  around  the  fang  of  a  carious 
and  then  either  make  its  way  to  the  surface  by  th 
tooth,  when  it  is  quite  superficial  and  U  called  a  gum-b 
the  alveolus  and  perforate  the  bone.      In  the  latter 
track  below  the  reflection  of  the  mucous  membrane  from 
to  the  check,  and  point  about  the  angle  of  the  jaw  or  on  the 
and  after  opening  leave  an  intractable  sinus.      In  tr 
it  sometimes  also   tracks  along  the  hartl  palate,  and  ratv 
partial  or  extensive  necrosis  of  the  jaw,  Of    If    nmy  .  \trnd 
antrum,  giving  rise  to  empyema  (see  p.  7£9).      It  is  attto 
severe  throbbing  pain,  deep-seated  swelling,  and  often  freak 
of  the  face  and  eyelid.      An  OOtii&lom]  ftfld  xvry  dngflUOM 
tion  is  septic  phlebitis,  which  may  be  known  by  a  brawny 
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of  the  cheek,  with  marked  signs  of  septic  absorption.  Septic 
thrombosis  of  the  cavernous  sinus  or  some  other  pyremic  condi- 
tion may  then  bring  about  a  fatal  termination.  Treotmmt. — When 
quite  superficial  a  mere  prick  is  all  that  is  generally  necessary. 
The  offending  tooth  should  be  extracted,  hot  fomentations  and  bread 
poultices  applied  inside  the  mouth,  and  the  sinus  divided  transversely 
from  within  the  mouth  to  prevent  an  external  opening  being  formed. 
If  a  sinus  exists  the  carious  tooth  or  dead  bone  must  be  removed 
before  it  will  heal ;  scraping  the  sinus  will  then  facilitate  the 
ealing. 

Pyorrhcea  alveolaris,  or  Bigg's  disease. — A  number  of  alveoli 
are  affected  by  septic  suppuration,  the  teeth  are  covered  with  foul 
tartar,  and  on  pressing  on  the  gums  pus  is  sf[ueeaed  up.  The 
mouth  has  a  very  foul  odour,  the  patient  suffers  from  prolonged 
septic  intoxication,  and  in  some  cases  Dr.  W.  Hunter  has  traced  the 
origin  of  pernicious  anosmia  to  this  cause.  Treatment. — The  teeth 
are  carefully  scaled  or  scraped  free  from  tartar,  the  p>ekets  con- 
taining pus  arc  wiped  out  with  pledgets  of  cotton-wool  and  an 
antiseptic,  and  the  gums  are  gently  massage d  with  the  finger  to 
make  them  less  onlematous  and  to  squeeze  out  the  pus  from 
around  the  teeth,  With  the  arrest  of  the  septic  intoxication  the 
patient's  general  health  will  slowly  improve. 

Odontomata,  or  tumours  composed  of  dental  tissue,  are 
classed  by  Bland  Sutton  as  follows  :■ — 

Epithelial  odontomas  arise  from  the  enamel  organ  forming 
mul  til  ocular  cystic  tuniours  in   the  lower  jaw. 

JWKwtfor  ft'hntomes  arise  from  the  tooth  follicle  forming  the 
detitigerous  cysts  (Fig.  367,  p.  766), 

Fihnm*  wlant&me*  are  formed  by  a  thickening  of  the  tooth 
so  that  the  tooth  is  never  erupted,  but  is  imbedded  in  the 
entre  of  a  laminated  fibrous  tumour,  but  the  tooth  may  be 
small  and  ill  developed,  and  the  tumour  then  appears  as  a  cen- 
tral fibrous  mass.  These  tumours  have  mostly  occurred  in  rickety 
children. 

Ctmentome*  are  formed  in  a  similar  way;  the  thickened  tooth 
follicle  ossifies  and  the  tooth  becomes  embedded  in  a  mass  of 
cementum. 

Compound  ftiilii'ular  odontomas  arise  from  the  irregular  ossification 

the  capsule  and  the  formation  of  the  cementum  in  small  fragments 
or  ill-shaped  bits  of  cementum  and  dentine,  forming  irregular  teeth 
or  denticles.  Hare  in  man,  they  are  more  common  in  animals,  The 
teeth  not  being  erupted  are  noticed  to  be  absent. 

Radicular  odmtfomm  consist  of  dentine  internally  and  cementum 
growing  from  the  roots  below  the  crown. 

Composite  odontomas  form  irregular  ivory  exostoses  occupying  the 
alveolur  border  of  the  lower  jaw,  in  the  upper  jaw  invading  the  nose 
or  antrum.      They  are  composed   of  all   the  elements  of  a  tooth 
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constitutional  symptoms  of  blood-poisoning  which 
rapidly  fatal.  The  ulcers  must  be  carefully  swabb 
carbolic  acid,  or  perchloride  of  mercury  (1  in  5( 
gangrene  stops.  Stimulants  and  fluid  nourishme 
frequently  administered,  and  quinine,  perchloride 
ammonia  and  bark,  given  internally.  Tracheotomy, 
becomes  involved,  may  be  necessary. 

Syphilitic  ulceration  may  be  superficial  or  deep.  1 
ulcers  are  common  in  the  early  stages  of  syphilis, 
accompanied  by  mucous  tubercles.  Deep  ulcers,  due  U 
down  of  gummata,  occur  in  the  latter  stages  as  irregul 
with  sharply  cut  edges  and  a  sloughy  base,  but  are  un 
induration.  On  healing  they  are  often  product] 
contraction  (see  Pharyngeal  Stenosis). 

Tuberculous  ulceration  may  primarily  attack  the  p 
more  often  secondary  to  tuberculous  affections  of  the 
It  is  seen  most  often  in  delicate  children,  and  bears  a  ] 
blance  to  syphilitic  ulceration,  from  which  it  may  be 
by  the  discovery  of  the  tubercle  bacillus  in  the  dis 
the  syphilitic,  it  may  lead  to  extensive  destruction  of 
should  be  painted  with  lactic  acid,  commencing  with  i 
solution,  or  dusted  with  a  powder  of  iodoform  and  n 
orthoform. 

Maligant  ulceration  is  due  to  the  breaking  down 
matous  and  sarcomatous  growths.  It  may  be  ki 
sinuous,  everted,  and  indurated  edges  of  the  ulcer  ai 
of  malignancy. 

Diphtheria  of  the  fauces. — The  fauces  are  by 
monest  site  for  the  inoculation  of  the  diphtheria  orj 
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be  ventilated  and  the  workpeople  should  change  their  working 
dress  and  wash  their  hands  before  going  to  meals,  which  ihould 
never  be  taken  at  the  works.  The  teeth  of  workers  must  be 
inspected  periodically  and  stoppings  inserted,  A  patient  shown  to 
l  isceptible  returns  to  the  works  after  recovery  at  a  great  risk 
of  relapse. 

Treatment, — As  soon  as  the  bone  is  found  to  have  begun  to 
necrose,  it  should  be  removed  subperiosteally  without  waiting  for 
it  to  become  loose.  The  wound  is  then  dressed  with  iodoform  and 
gauze,  and  the  result  is  rapid  recovery,  with  the  reproduction  of  the 
free  border  in  the  case  of  the  lower  jaw  owing  to  the  periosteum  not 
having  been  much  damaged.  By  this  means  the  dangerous  n  im- 
plications— fcetor,  leading  to  septic  pneumonia,  sinuses  and  septic 
exhaustion,  septicemia,  and  death — arc  avoided. 

Tumours  of  the  upper  jaw  may  be  cystic  or  solid,  and  the 
latter  innocent  or  malignant ;  whilst  cysts  may  likewise  occur  in 
the  malignant  solid  tumours. 

Ct/stk  tumour*  may  be  produced — 1,  In  connection  with  the  fang 
i if  a  eariaus  tooth.  2.  By  an  error  in  development  of  the  enamel 
sac  covering  the  crown  of  the  tooth  (dentifferous  ct/sts) ;  and  3.  By 
obstruction  of  a  mucous  follicle  in,  or  myxomatous  degeneration  of, 
the  lining  membrane  of  the  antrum.  These  cysts  usually  contain 
a  serous,  gelatinous,  or  a  brownish  fluid  in  which  cholesterine  is 
often  found.  The  condition  known  as.  dropsy  of  the  antrum^  and 
formerly  believed  to  depend  merely  upon  an  accumulation  of  fluid 
in  that  cavity  owing  to  the  occlusion  of  the  opening  into  the  nose, 
would  appear  to  be  due  to  one  of  these  mucous  cysts  so  distended  as 
to  completely  fill  the  antrum. 

Dentifftroits  e$stst  or  foltmdar  odotUomes,  which  may  also  occur  in 
the  lower  jaw,  are  due  to  an  error  in  the  development  of  the  tooth 
follicle,  usually  of  the  permanent  teeth  (Fig.  3l>7).  They  differ  from 
tlie  ordinary  dental  cyst,  depending  upon  the  irritation  of  a  decayed 
fang,  in  that  in  the  latter  the  fang  will  generally  be  found  pro- 
jecting into  the  cyst,  whereas  in  the  dentigerous  variety,  the  crown 
alone,  which  has  not  been  cut,  or  in  some  cases  the  whole  tooth, 
will  he  found  Lu  the  cyst,  the  wall  of  which  is  formed  by  the  dilated 
tooth-follicle. 

Solid  tumours  may  spring  from  the  periosteum  covering  the 
exterior  of  the  bone,  from  the  cancellous  spaces  of  the  bone,  or  from 
the  mucous  or  the  periosteal  lining  of  the  antrum.  They  may 
have  a  fibrous,  cartilaginous,  osseous,  myxomatous,  sarcomatous  or 
carcinomatous  structure ;  but  eareinornata  and  then  myeloid  And 
fihi-M-sarcomata  are  the  most  common,  whilst  chondrifi cation  or 
OOfiifioation  of  the  sarcomatous  growths  is  of  occasional  occurrence. 
They  may  be  closely  simulated  by  honours  of  a  like  diversity  of 
structure  growing  from  the  malar  bone,  the  sphenomaxillary  fossa, 
or  the  base  of  the  skull 
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arises  from  the  sphenomaxillary  fossa  or  base  of  the  skull,  it  will 
emmnonly  project  into  the  nasq-pharynx,  where  it  maybe  detected 
>>y  the  finger  or  rhinoscope,  while  the  whole  maxitlary  bone  will 
be  pushed  forward*  It  should  not  be  forgotten,  however,  that 
tumours  beginning  in  the  antrum,  especially  the  fibro-sarconi; 
and  carcinomatous,  encroach  upon  the  surrounding  parts,  and  con- 
versely, that  the  cavity  of  the  antrum  may  be  invaded  by  growth* 
not  primarily  connected  with  it;  so  that  when  a  tumour  in  this 
region  has  attained  a  targe  size  it  may  be  impossible  to  determine 
its  origin,  or,  indeed,  the  extent  of  its  actual  attachments. 

Treatment. — For  unilocular  cystic  tumours,  excision  of  a  portion 
of  the  wall  horn  within  the  mouth,  by  retracting  the  upper  lip, 
will  generally  suffice,  if  a  free  drain  is  subsequently  ensured,  \: 
times  the.  thinned  Wllfa  of  the  cyst  may  be  crushed  together  hy 
i he  fingers  with  advantage.  The  offending  tooth  should  of  oo 
be  removed.  When  the  tumour  is  mUd*  and  of  an  innocent  nature, 
or  a  mytl'xf  Mra0M|  Mid  entirely  confined  to  the  antrum,  it 
should  be  enucleated,  but  if  it  has  extended  beyond  the  l#oim* 
dariee  of  that  cavity  it  may  be  removed  by  excision  of  part  of  the 
rior  maxilla,  but  as  a  rule  no  more  of  the  bone  should  be 
taken  awav  than  is  absolutely  necessary,  the  orbital  plate  and 
hard  palate,  and  even  the  alveolar  border,  being  preserved  if  possible* 
When  the  tumour  arises  behind  the  l*nu%  there  is  often  great 
difficulty  in  getting  it  away,  as  its  attachments  may  be  more 
extensive  than  ifl  imagined.  This  may  be  dona  by  partly  or  wholly 
excising  the  superior  maxilla,  and  clearing  away  the  growth  ;  or 
the  maxilla  may  be  turned  outwards,  the  growth  removed,  and  the 
bone  replaced  (LamffMbeek't  nuth&d). 

When  the  growth  is  maii&QMi — a  eareinotna  or  ptno&tral  mr- 
Cfjma — and  is  confined  bo  the  antrum,  the  superior  maxilla  should 
be  excised  ;  but  when  it  has  invaded  the  surrounding  pari 
becomes  not  only  a  question  whether  it  can  be  completely  £0l 
away,  but  whether  the  imnumtty  from  its  return  will  not  be  of 
too  short  duration  for  the  patient  to  undergo  the  risk  of  the 
operation. 

Complete  excision  of  the  upper  jaw. — The  patient  should 
have  hi*  head  and  shoulders  well  raised,  and  should  be  only  btpt 
lightly  aiacsthetised  after  the  raising  of  the  cheek  flap.  Having 
extracted  the  central  incisor  tooth  on  the  diseased  side,  make  an 
incision  (Ferguson'*)  down  to  the  bone  in  the  direction  shown  hy 
the  dark  line  in  1  Raise  and  retract  uut wards  the  flap  tints 

marked  out  from  the  boo©,  securing  the  larger  arteries  as  tin 
divided.      Make  a  longitudinal   incision  through   the  mucous  mem- 
brane, lining  respectively  the  flwr  of  the  nose  and  roof  of  the  tnmit  k 
as  far  back  as  t lie  soft  palate,  and   then  a  transverse  one  alon 
junction   of  the   soft   with   the   hard   palate  on   the   diseased    side. 
Now  pass  one  blade  of  the  long  jaw-forceps  into  I  he  mouth  and  the 
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other  into  the  nose,  and  divide  the  alveolar  process  and  hard  palate ; 
cut  through  the  nasal  process  of  the  superior  maxilla,  and  then 
through  the  malar  bone,  carrying  the  points  of  the  foreeps  into  the 
sphenomaxillary  fissure,  Seize  the  bone  with  Hon-f  creeps,  and 
wrench  it  away  from  its  remaining  attachments.  The  cavity 
should  be  immediately  plugged  by  the  assistant  with  a  strip  of 
iodoform  gauze,  and  when  the  first  gush  of  blood  has  ceased  and 
the  throat  has  been  well  cleared  of  blood,  the  strip 
should  be  withdrawn  and  the  internal  maxillary 
or  any  other  large  branch  of  that  artery  tied,  and 
hemorrhage  from  sm tiller  vessels  restrained  by 
re-plugging  the  wound  with  strips  of  iodoform 
gauze.  When  the  bleeding  has  been  checked, 
any  growth  that  may  remain  should  he  cut  away 
Or  d es  troy  ed  with  the  actual  cautery.  Unite  the 
edges  of  the  wound  with  horsehair  sutures  and  y 
the  lip  with  hare-lip  pins,  and  seal  the  skin  in- 
cision with  collodion.  The  plug  may  be  removed  Fc«.  S68,—  Lin*s  of 
After  twenty-four  hours,  the  cavity  insiitnuted  incision  for  removal 
with  iodoform  and  lightly  replugged.  Healing 
occurs  readily  and  with  little  deformity.  An 
obturator  with  false  teeth  should  subsequently  be  fitted  to  the 
mouth. 

Partial  excision  of  the  upper  jaw  usually  consists  in  leaving 
the  orbital  plate,  and  is  done  by  dividing  with  a  key-hole  saw  the 
front  wall  of  the  antrum  along  the  margin  of  the  orbit,  and 
completing  the  operation  as  above  described. 

Resection  of  the  upper  jaw  {Lnngcnbeck'*  operation)  consists 
in  turning  the  maxillary  none  outwards   so  as  to  get  at  a  tumour 


of  upper  Ami  lower 
jaw. 
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behi nd  it,  such  as  a  large  nasopharyngeal  polypus,  and  then 
replacing  the  bone.  As  the  connections  of  the  bone  along  its  outer 
part  are  left  intact,  its  vascular  supply  is  not  completely  cut  utf,  and 
it  s<>on  forms  fresh  adhesions  when  placed  hack  in  position* 

Tumours  of  the  lower  jaw,  like  (bote  ol  the  upper,  mn\  bfl 
cystic  or  solid,  innocent  or  malignant,  t'r/stii-  liunowf,  as  in  the 
upper  jaw,  may  be  developed  in  connection  with  an  uncut  tooth 
{hntUjtron*  cy$t*)t  or  around  the  fang  of  a  decayed  tooth.  They 
are  then  unilocular*     AftUtihevJar  ty&tir  fttffKntrv  have  a   marked 

it,  :\  i» 
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arises  from  the  spheuo-majtillary  fossa  or  base  of  the  skull,  it  will 
immnunly  project  into  the  naso-pbarynx,  where  it  may  be 
by  the  finger  or  rhiuoscope,  while  bhti  whole  maxillary  bone  will 
be  pushed  forward,  It  should  not  1*?  forgotten,  however,  that 
tumours  beginning  in  the  antrum,  especially  the  fibro-sareoniat«>ns 
and  carcinomatous,  encroach  upon  the  surrounding  parts,  and  con- 
versely, that  the  cavity  of  the  antrum  may  be  invaded  by  growths 
not  primarily  connected  with  it ;  so  that  when  a  tumour  in  this 
region  has  attained  a  large  size  it  may  be  impossible  to  determine 
its  origin,  or,  indeed,  the  extent  of  its  actual  attachments. 

Treatment. — For  unilocular  cystic  tumours,  excision  of  a  portion 
of  the  wall  from  within  the  mouth,  by  retracting  the  upper  lip^ 
will  generally  su thee,  if  a  free  drain  is  subsequently  ensured.  \i 
times  the  thinned  walls  of  the  cyst  may  be  crushed  together  by 
the  fingers  with  advantage.  The  offending  tooth  should  of  fiOWM 
be  removed.  When  the  tumour  is  mlittj  and  of  an  innocent  nature, 
or  a  myeloid  sarcojnfit  and  entirely  confined  to  the  antrum,  it 
should  be  enucleated,  but  if  it  has  extended  beyond  the  boun- 
daries of  that  cavity  it  may  be  removed  by  excision  of  part  of  the 
superior  max  ilia,  but  as  a  ride  no  more  of  the  bone  should  W 
taken  away  than  is  absolutely  necessary,  the  Orbital  plate  and 
hard  palate,  and  even  the  alveolar  border,  being  preserved  if  possible. 
When  the  tumour  arises  behind  the  bone,  there  is  often  great 
difficulty  in  getting  it  away,  as  its  attachments  may  be  more 
extensive  than  is  imagined.  This  may  be  done  by  partly  or  wholly 
excising  the  superior  maxilla,  and  clearing  away  the  growth  ;  or 
the  maxilla  may  be  turned  outwards,  the  growth  removed,  and  the 
bone  replaced  (Langenheck's  method). 

When  the  growth  is  maligant — a  carcinoma  or  periosteal  mr- 
a.tma — and  is  confined  to  the  antrum,  the  superior  maxilla  should 
be  excised ;  but  when  it  has  invaded  the  surrounding  parts,  it 
becomes  not  only  a  question  whether  it  can  be  completely 
au.iy,  but  whether  the  immunity  from  its  return  will  not  be  of 
too  short  duration  for  the  patient  to  undergo  the  risk  of  the 
operation. 

Complete  excision  of  the  upper  jaw. — The  patient  should 
have  his  head  and  shoulders  well  raised,  and  should  be  only  k«pt 
light! v  ancestbetised  after  the  raising  of  the  cheek  flap.  H 
extracted  the  central  incisor  tooth  on  the  diseased  side,  make  an 
incision  (Ferguson's)  down  to  the  bone  in  tin-  direction  shown  by 
the  dark  line  in  Fig.  368.  Raise  and  retract  outwards  the  flap  thus 
marked  out  from  the  bone,  securing  the  larger  arteries  as  they  are 
divided.  Make  a  longitudinal  incision  through  the  mucous  mem- 
hrane>  lining  respectively  the  floor  of  the  nose  and  roof  of  the  mouth, 
as  far  back  as  the  soft  palate,  and  then  a  transverse  one  along  the 
junction  of  the  soft  with  the  hard  palate  on  the  diseased  ?i'le. 
Now  pass  one  blade  of  the  long  jaw-forceps  into  the  mouth  and  the 
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other  into  tbe  nose,  and  divide  :be  a>eol*7  pm^s*  an  5  hari  palate : 
cut  through  the  nasa]  process  of  iij*  *-:*n_ir  r^aiiiia.  and  then 
through  the  malar  bone,  carryini:  the  juiiit?  :■:  ::.-t  fi'rsej*  :l:o  The 
sphenomaxillary  fissure.  >eize  :Le  :•:«  v.:i  .jc-r-rce:^  an-i 
wrench  it  away  from  it*  Ttzbh.±.:i.z  *.vk'.-:.ij**-:-  TLe  •svity 
should  be  immediately  p;n£gei  r-y  :iit  ls*l>i>,l:  v  :i_  t  str.:.  of 
iodoform  irauxe.  and  wber:  tie  rrs:  irufri  :■:  '■".•.•-  :.a-  '.-ea-w-i  aTi'i 
the  throat  has  been  weli  t-jetref  '.if  "oj-:oi.  lii*  trr:: 
should  t»e  withdrawn  una  tbe  internal  r^ax.!Iarr  ^  ^  :--  - 

or  any  other  lar^re  brant-h  of  ti-a:  artery  tiei.  t:.d       |/  V 

hemorrhage  from  smiJJer  vense}*  re-trt.:.*?:   >y      #",--    ^_^        Jy 
re-plug^ing  the  wound  witL  strip*    •:   jio  -_-:'-'.••::.  -.      JS^     ^** 

gauze.     When  the  b]e*i:^2   ba*   ":*•?:_    :■:  e.'.tei         *.'    ~"H.       ; 
any  growth  that  hat  re::ihJL  Mi:i-M  •#*  :--:  !  vs.y  t\        _3-_ 

or  destroyed  with  the  a'.t  ua]  'jacv.ry       V : .  v  *.  ■  -  ^^^  "X  > 

edges  of  the  wo^ni  whi.  ir»r*»ebfc.:r  t  _- ._•  e*  -  '' 

thelip'ajth  hare-lip  :■:?!•-.   l:j:-  vjL  h?  rt  ■ 

cision  with  '.-«■•:  j  o  :i  or. .    T^*  :•:.;:  n^y  •*  mi. .  ■  -  r.     :        v  *  —  i.,*..    ■■ 
after  t wee ty-f our   L  ■: •  _  r-v.   ih*   '_'h  v; ry     -•-.  —.•:•■  "i         '  •  ■ "  •  -i  •■■••*■•:■■- » 
with  iod-.-forii!  hi 5  !;«£:>  re-p--^*1..       ri-.-i.   :  *:         i'/""""'"'       ** 
occurs  readily  a^5   witl    !  -\&    ief  »n_:y      -*:i 
obturator  with  f^l**  :*—:•.   ^-.li   *=: -.»sr     -::';    ":e    tv<k.    v.    the 
mouth. 

Partial  excision  of  lift  "=P3>er  ;>&*■'  • -i  j  .*■".•  •*•  .-.  >sv  •.- 
the  orbital  :".atit.  a:.'i  j-  :-.■!•*  •  -  i  -■.  -  _■  v  :\  i  t;.  •-;_■_  e  *.-.  v  v.e 
front  wil]  ■:•:  :i,^  Li:run  l .•"':!*  ■•_■*  ■  .:•_  "  ':  ■*.*■  '.*•*.  ir.  i 
coHip:et::.2  tie    ■:ert*^  i  *-•  t  ■•-.-*  :e*:r""-'r- 

Besectiozi  of  The  -pp^r  ;ltt  *.  ».-.»#■>•.  .•**-*  ■.'.:.-.'*- 
in  ;  \rr.::  j  :;.t   ■„-.-..  r-     •■■•  -     •■  :  v.  •■:      •        ■    *       ■•  ■     -.-•■'.' 


rrili..^  n*  -r0-       .-.•:-..       ■.■:■■.":  "  .■■".■  -.-./  .''  '^^ 

par.  ir*  .t::  jl  v-.i    -.-  -  u*.      :  ■  ■  -  -  ••  ""•  fc:,: 

Jpj*r  .tv   "-tj  :»r    ,  ■         •-  .      ■  .   .i/i   '■ 

•i+Viy-Ht  -ik-.i  .     :      -.■.-■  ..*'!'•" 

«  ::-■.     •  "-,-    .i-  '     ■  '  .,..„*  r»"-. 

v. 
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lection  for  the  lower  jaw.     They  are  due  to  invasion  of  the 
jaw  by  epithelium  derived  from  the  enamel  germ  or  dental  gr 
Some  have  been  considered  endotheliomata  of  the  gum.     The  eplthe 
Hal  masses  undergo  degeneration,  leading  to  cysts  often  of  cons 
able    size,    ho    that    the    growth   on  .section   has   a  honeycomb-like 
appearance.     These  tumour*  grow  very  slowly,  and  may  gradually 
tics  troy  the  whole  bone,  reducing  it  to  a  mere  shell,  but  if  coi 
removed  do  not  recur  locally.       They  do  not  affect  the  glands  till 
quite  late.     The  woUd  turn  mrs  are  osteoma  ta,  central  myeloid  - 
mat  a,  and  periosteal  sarcomata.     The  oticowt  tumours  usually  take 
form  of  exostoses,  and  are  not  uncommon  about  the  angle  <>i  the 
jjiw.      Xfultiph   o*teomata  may  also   occur  as   part   of  the   gc 
affection  famfltawi  <mta.     M^eloul  sarcomata  begin  iu  the  interior 
of  the   bone,    grow    slowly    and   expand    the    bone   until    it  become* 
so  thinned   that  it  may  give  a  crackling  sensation  when   touched. 
The  tumour  may  then  soften  and  become  cystic  or  eat  tend  out! 
to  the  neighbouring  soft  parts*      It  is  recognised  when  cut  into  by 
the  broken-flown  blood-clot,  by  the  maroon  colour  of   the  growth 
and  by  lading   enclosed   in   a   bony  and   fibrous   capsule*      Pert 
mrcomata  spring  from  the  periosteum,  covering  either  the  outer  or  the 
buccal  aspect  of  the  jaw,  and  may  be  of  the  spindle  or  round  > 
variety.     They  grow  as  quickly  in  three  mouths  as  do  the  myeloid 
iu  twelve,   and    rapidly  involve   the  muscles,  skin   and  lymphatic 
l' 1 1 iids  and  become  disseminated    through  internal  organs.     They 
have  no  capsule.     The   more    regular  si  jape  of  the   lower  jaw,   its 
compact  structure,   the   absence   of   a  cavity   like   the  autrun 
man  isolated  condition,  and  the  absence  of  surrounding  cavities  like 
the  nose,  orbit,  and  spheno  maxillary  fossa,  make  the  diagnosis  of 
tumours  in  it  more  easy. 

Trtat/ttmt. — The  unilocular  cytt*  are  best  treated  by  free  incision, 
removal   tit   the  tooth,  scraping  out   the  interior,  and   crush-in . 
their  walls  and  filling  the  rest  of  the  cavity  with  gau/c.      The  _ 
ild  be  changed  until  healing  by  granulation  has  taken   | 
growth*  should  be  excised  if  they  press  upon  nerves  and 
pain,      Afi/thtd  mrmmnia  should  if  possible  be  enucleated  bj  mop 
in-  out  the  cavity  through  an  incision  within  the  mouth,  i»r  through 
■  1  ■  * ■  iki©,  ikog  the  Una  oi  the  jaw.     The  wall  of  the  ca 
then  be  scraped  or   gauged  >r    the   cautery    applied   ano1    the 

cavity  itself  plugged  with   gattJtt.     If  the  whole  thieknttt  ot   the 
ramus  is  involved  a  section  of  the  jaw  should  be  removed  bj  cutting 
beyrod  tin    growth  on  either  side  with  a  jawtai  tit 
with  bone-forceps,  but  »!  j.i  M*ihlea  bridge  of  bone  should  ha 
to  avoid  deformity,     MnUilocular  epithelial  cy$tic  t,  boukl 

be  completely  excised,  a  bar  *>f  hone,  a«  in  the  previous  cj 
preserved  if  possible.       In    all    the    foregoiii  led   tie 

disease  ih  completely  removed,  a  permanent  cure  may  lie  confidently 
anticipated,      Tin*   periosteal  mrcomn  requires  the   remov 
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affects!  half  of  the  lower  jaw  together  with  tire  neighbouring 
muscular  tissue  mid  the  corresponding  lymphatic  glande,  even  where 
U'»  infiltration  is  apparent,  The  prognosis  is  unfavourable,  recur- 
rence in  p£ffi  or  dissemination  in  internal  organs  being  common. 
Whea  lignwit    growth   is  of   very   large    size,    the    .skin  ami 

neighbouring  soft  parts  are  implicated  and  the  glands  extensively 
involved,  no  operation,  as  a  rule,  is  admissible. 

Excision  of  one  half  of  the  lower  jaw. — •Haviag  extracted 
the  central  or  the  lateral  incisor  tooth,  make  an  incision  down  to  the 
I  "me  (in  the  way  shown  in  the  black  line  in  Fig,  308)  through  the 
lower  lipt  along  the  lower  border  of  the  jaw,  and  thence  up  the 
ramus,  nearly  hut  not  quite  to  the  lobule  of  the  ear  to  avoid  the 
in  id  nerve*  tying  both  ends  of  the  facial  artery  as  it  is  cut  Raise 
the  Hap  thus  formed  from  the  bone  with  the  masse ter  muscle, 
and  divide  the  bone  with  saw  and  forceps  opposite  to  where  the 
tooth  has  been  extracted,  Seize  the  bone  with  the  lion- forceps, 
drawing  it  outwards  and  upwards,  and  divide  the  mucous  membrane 
and  mylohyoid  muscle  on  the  inner  surface  with  a  narrow-bladed 
scalpel,  keeping  close  to  the  bone  to  avoid  the  gustatory  nerve 
and  th<>  submaxillary  gland,  The  origin  of  the  gonio-hyoglo 
should  be  Bpared  if  possible  by  dividing  the  bone  a  little  to  the 
of  the  middle  line,  as  otherwise  the  tongue  tends  to  fall  back- 
wards,  and  has  before  now  caused  suffocation.  If  this  muscle 
PdUit  be  divided,  pull  the  tongue  forward  by  a  ligature  through 
its  tip.  Also  if  the  digastric  is  spared,  the  jaw  will  not  he  drawn 
over  so  much  to  the  opposite  side.  Next  separate  the  internal 
pterygoid,  and  depress  the  jaw,  and  divide  the  temporal  muscle  at. 
its  insertion  into  the  coronoid  process.  Open  the  articulation  fmm 
tie  front,  divide  the  external  pterygoid,  lod  carry  the  knife  beyond 
the  condyle,  Liking  care  not  to  rotate  the  jaw  outwards,  lest  the 
internal  maxillary  artery  be  stretched  around  the  neck  of  the  condyle 
and  be  tin  is  torn  or  divided. 

Partial  excision  of  the  lower  jaw* — Excision  of  the  hori- 
al  ramus  or  of  the  angle  of  the  jaw  may  be  required  when  the 
bone  is  in  vol  veil  by  cancer  of  the  tongue  or  by  a  central  sarcoma 
vfaiofa  has  extended  beyond  the  bone*  An  incision  is  made  along 
the  lower  border  of  the  jaw,  according  to  the  extent  of  the  tumour, 
and  the  cheek  is  raised  until  the  buccal  pouch  is  entered  external 
to  the  teeth  ;  if  the  facial  artery  and  vein  are  divided  both  ends 
are  tied.  The  jaw  is  cut  across  vertically  by  a  jaw  -saw  or  bone- 
forceps,  and  the  tumour   being  drawn   outwards  it  is  then  cut  away 

from  the  mucous  membrane  and  mylohyoid  muscle.  If  ;t  oaal 
of  the  teeth  is  taken  beforehand,  a  dental  surgeon  tuny  be  able  to 
lit  in  a  metal  spanner  winch  will  keep  the  divided  Blldl  of  t he 
jaw  apart  until  after  healing,  when  a  denture  may  bo  litted. 
Otherwise  the  divided  ends  are  drawn  together  by  seat  tissue  so 
that   the   i  bin   is  displaced    lo  that  side   and    an   ugly  deformity 
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results.     If  the  symphysis  in  excised  the  tongue  roust  be  kept  from 
falling  back. 

Diseases  of  the  temporo-m  axillary  joint. — Deformity* — In 

connection  with  an  impaired  development  of  Meckel's  cartilage,  the 
vertical  ramus  of  the  jaw  and  its  articular  process,  and  the  cm 
and  middle  ear,  may  be  much  arrested  in  development     The  side 
of  the  face  it*  flattened,  and  the  chin  deviated  to  the  opposite  side. 

Arthritis* — When  amir,  this  is  generally  septic  in  origin,  e 
eially  when  following  purulent  otitis  media  after  scarlet  fever,  the 
inflammation  then  spreading  to  the  joint  by  way  of  the  tympanic 
artery,  which  runs  through  the  illasserian  fissure,  Suhaente 
arthritis  is  generally  rheumatic,  fibrous  adhesions  tending  to  i 
The  chronic  arihriti*  deformans  art be ting  the  joint  may  ttt 
rheumatoid  or  ataxic  in  origin. 

Closure  of  the  jaw;  or  stiff  jaw,  is  a  condition  in  which  the 

ruents  of  the  jaw  are  much  limited,  or  the  teeth  can  be  BOSXi  <  1v 

separated  at  all,  thus  causing  great  difficulty  in  taking  food  and  in 

speech.     An  affection  of  the  joint  on  one  side  effectually  binders 

movement  of  the  opposite  side. 

(1)  Spasmodic  closure  is  due  to  spasm  chiefly  of  the  mas- 
muscle.  The  functional  or  hysterical  variety  may  often?  kom 
emotional  disturbance  in  women,  and  has  been  seen  as  an  oecu- 
pat  ion  spasm  in  public  speakers,  like  writers'  cramp,  stamni- 
etc.  Reflex  spasm  is  very  common  in  connection  with  the  irregular 
eruption  of  the  third  lower  molar,  or  wisdom  tooth,  much  less 
common  in  connection  with  the  second  or  first.  The  spasm  is 
reflected  through  the  sensory  branches  of  the  fifth  nerve  to  its  mote 
T*««>t,  and  thence  to  the  masseter;  or  it  may  be  due  to  cerebral 
irritation,  as  seen  in  tetanus.  Local  inflammation,  such  as  mumps 
and  parotitis,  prevent  the  mouth  from  being  opened  owing  to  pain. 

(L1)  Intrinsic  ankylosis^  or  adhesions  between  the  joint  surfaces,  is 
the  result  of  traumatic  inflammation,  such  as  mav  be  caused  by 
pressure  of  the  forceps  at  birth,  by  fracture,  subluxation  or  dis- 
location of  the  jaw,  by  rheumatic  inflammation  or  suppuration,  or 
by  arthritis  deformaus  of  the  tern poro*na axillary  joint. 

(3)  Extrinsic  ankylosis  is  the  result  of  destructive  inflammation 
of  the  soft  parts,  with  or  without  necrosis  of  the  jaw,  such  as  bums, 
sloughing  after  fevers,  cancrum  oris,  phosphorous  necrosis,  mereu 
rialism,  syphilis,  lupus.  Bands  of  scar  tissue  form  in  tin  skin, 
mucous  membrane,  and  muscles,  preventing  movement  of  tin-  j;iu. 

Treatment  of  stiff  jaw. — In  functional  cue*  an  attempt  should 
bfl  DIAde  to  proven!  incipient  closure  by  free  passive  movements  and 
by  encouraging  active  movements,  whilst  ointments  of  mn 
ItelhulnmiA,  or  sulphur  may  be  employed.  A  rubber  block  mav  bi 
wedged  between  the  teeth  and  the  chin  drawn  up  with  a  ban< 
after  ni:ik  in.-  in  '^animation  under  an  kinesthetic,  or  this  contrivance 
may  be  wont  at  night  if  the  jaw  is  liable  to  be  stiff  in  the  morning. 
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Forced  Qpmmg  in  some  cases  may  he  effected  by  a  screw  gag. 
It  la  useless  to  employ  much  force,  for  the  ease  will  prolmbly  relapse 
and  require  a  cutting  operation.  Cure*  must  be  taken  of  the  teeth, 
and  it  must  be  remembered  that  the  jaw  may  be  very  fragile  owing 
to  atrophy  from  disuse.  It  is  very  seldom  that  any  good  can  come 
of  an  attempted  division  of  adhesions  by  a  tenotome.  For  intrinsic 
ankylosis  the  condyle  may  be  excised  through  a  horizon tal  incision 
ver  the  joint,  or  if  a  vertical  incision  is  preferred,  it  must  only  be 
through  the  skin,  and  then  the  masseter,  facial  nerve,  ami  parotid 
■  1 1 1 1 - 1  should  be  hooked  downwards.  It  is  often  very  difficult  to  cut 
i nit  an  ankvlosed  condyle,  and  the  base  of  the  skull  has  been 
fractured  in  the  attempt,  A  chisel  or  gouge  should  be  used,  l>uk* 
being  drilled  first  The  internal  maxillary  behind  the  neck  must 
be  avoided  or  there  will  be  troublesome  haemorrhage,  which  may 
not  cease  until  the  external  carotid  is  tied.  The  result  is  good  if 
healing  occurs  by  first  intention  and  there  is  uo  extrinsic  cause  of 
ankylosis.      Passive  movement  is  begnn  as  early  as  possible. 

For  extrinsic  Qftkylosin  the  only  satisfactory  measure  is  a  wedge- 
shaped  excision  of  the  angle  of  the  jaw.  This  procedure  is  superior 
in  its  results  to  osteotomy  or  excision  of  the  neck  of  the  condylar 
process,  division  of  cicatrices  within  or  without  the  mouth,  or 
detachment  of  the  insertion  of  the  masseter  with  forcible  opening, 
for  relapse  is  almost  certain  if  these  operations  are  done.  The 
incision  should  pass  round  the  angle,  not  extending  more  than  half- 
way up  the  ascending  ramus.  The  soft  parts  can  be  separated  1  rj 
raspatories,  and  a  wedge  with  its  apex  at  the  alveolar  border 
cutout  with  the  Ijone^forceps  or  saw.  After  this  operation,  even  in 
a  severe  case,  the  mouth  may  be  opened  for  an  inch  and  a  half; 
passive  and  active  movements  are  easily  carried  out,  and  there  is  no 
tendency  to  relapse.  But  some  deformity  remains  in  the  movement 
of  the  masseter,  and  the  patient  cannot  grind  his  food.  A  puckered 
and  contracted  scar  left  at  the  angle  of  the  mouth  may  he  improved 
by  excision  and  skin-grafting. 
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Acne  rosacea  is  a  dilated  or  congest .ud  rmidition  of  the  capillaries 
of  the  nose>  usually  accompanied  in  its  later  stages  by  hypertrophy 
of  the  sebaceous  follicles.  It  is  attributed  to  indigestion,  exposure 
to  cold,  sexual  disturbance,  or  the  abuse  of  alcohol,  and  is  must 
l  nijiiiiou  ia  women*  Treatment. —  Remove  the  cause,  regulate  the 
diet,  and  attend  to  the  general  health.  Locally  Apply  sulphur 
ointment  or  perch loride  of  mercury  lotions.  In  severe  eases  the 
dilated  vessels  may  be  scarified  and  the  resulting  hemorrhage 
restrained  by  touching  them  with  perchloride  of  iron,  but  only  small 
portions  of  the  disease  should  be  thus  treated  at  a  time, 

Rhinophyma  or  lipoma  nasi  is  an  hypertrophy  of  the  skin, 
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iUbcutftMOHJI  tiwmOp  Mid  sebaceous  follicles  Of  the  DOW,  and  not,  as 
the  name  implies,  an  increase  in  the  fatty  tissue.  It  ischai 
liv  the  formation  of  irregular  pendulous  lobe  like  masses,  usually 
situated  on  the  tip  aud  aire  of  the  nose,  and  often  of  ■  bluish-red 
colour.  It  occurs  in  elderly  men,  generally  as  the  result  of 
alcoholism.  Trmtmtnf* — The  masses  should  he  shaved  oft,  fiaiQ 
j  taken  not  to  cut  through  the  cartilages  into  the  nostrils,  and 
the  parts  left  to  granulate.  The  treatment  ii  usually  very 
successful 

Lupus,  rodent  ulcer  and  epithelioma  may  all  attack  the 
exterior  of  the  nose,  hut  require  no  special  description  here. 

Gummata  over  the  nasal  bonefl  are  not  uncommon.  They 
present  the  characters  of  gummata  in  other  situations,  and  give  rise 
fco  boring  nocturnal  pains.  The  interior  of  the  nose  is  generally 
affected  at  the  same  time. 

Deformities   resulting  from   lupus   or  syphilis  may  perhaps    he 


Kn;.  370,— DuplayV  idum.        Fiu.  37  L— Franker*  nwal  speculum. 

repaired  by  insertion  of  a  celluloid  plate,  plastic  operations,  or 
paraffin  injections  (see  BhmopiaMf%  p.  497). 

Examination  of  the  nasal  cavities*— For  the  diagnosis  of 
internal  diseases  the  nasal  cavities  should  he  illuminated  by 
the  laryngoscopy  mirror  or  the  riaotrk  lamp,  the  ah*  being 
>i  pirated  by  some  form  of  nafial  speculum,  of  which  ]  mplay's  and 
FrrmkeVs  are  the  best  (Figs.  370,  371).  The  examination  should 
he  made  systematically,  It  is  not  sufficient  to  merely  introduce 
the  speculum  aud  look  at  the  parts  with  the  head  in  the  position 
it  happens  to  be  at  the  time.  The  head  should  bo  thrown  bad  to 
gain  a  view  of  the  middle  turbinal  body  and  upper  portion  of  ihe 
I  I'hiuribers;  then  held  straight  to  inspect  the  inferior  turbinal 
body  and  corresponding  part  of  the  septum ;  next  the  chin  should 
be  depressed  that  the  floor  may  he  examined  and  the  patency  of  the 
inferior  meatus  ascertained.  Finally  the  head  should  be  rotated  to 
and  from  the  light,  the  better  t* >  sec  the  lateral  boundaries  of  each 
nasal  chamber.  The  posterior  purl  <>F  the  nasal  cavities  can  be 
explored  by  the  finger  passed  behind  tin  palate,  or  by  a  -mall 
mirror  pameiA  to  the  back  of  the  throat  (|  For 

detecting  necrosed  bone  the  nasal  probe  may  he  used. 

Epistaxis,  or  bleeding  from  the  nose,  is  a  symptom  of  many 
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And  PftriotH  ..oiidilioim.  Thus—  1.  In  childhood  it  often  appoint 
to  occur  spontaneously  from  congestion  of  the  mucous  membrane, 
ihI  is  especially  common  in  girls  about  the  age  of  puberty.  2.  In 
erehral  congestion  it  appears  to  give  relief  to  the  over-full  vessels 
y  the  (framing  away  of  the  blood  by  the  emissary  veins  which  run 
from  the  interior  of  the  cranium  to  the  nasal  mucous  mem  brum  . 
3.  Severe  epistaxis  is  not  uncommon  in  patients  likely  to  suffer 
fniii  :ipoplexy,  the  bleeding  being  of  service  in  relieving  the  excessive 
pttltt  tension  connected  with  granular  kidney,  cirrhosis  of  the  liver, 
and  heart  disease.  4*  It  may  also  occur  in  scurvy,  the  worst  forms 
of  the  acute  specific  fevers,  and  in  the  hemorrhagic  diathesis,  B,  It 
is  common  after  blows  or  other  injuries  of  the  nose.  fi.  It  may  be 
i  symptom  of  fracture  at  the  base  of  the  skull,  of  an  angioma  of  the 
ptnm,  of  tuberculous  ulceration,  or  of  adenoid,  fibrous,  or  malignant 
At  lis  in  the  nose  or  uaso-pharym.  7,  In  many  eases  of  recur  root 
epistaxis  the  bleeding  appears  to  be  of  local  origin,  and  occurs  at  a 
spot  called  the  mil  of  election  From  an  artery  or  vein  on  the  anterior 
and  lower  end  of  the  septum,  just  within  the  anterior  nares.  This 
spot  may  be  recognised  in  the  intervals  between  the  bleeding  by 
minute  vessels  radiating  from  it,  and  often  by  the  presence  of  a  dry 
crust  covering  a  small  ulcer.  Every  time  the  crust  is  disturbed  ur 
picked  off  a  haemorrhage  is  liable  to  occur.  Dryness  of  the  Hose 
induced  by  amemia,  by  hard  coughing,  or  by  plethora  especially 
I  in  .■dispose  to  the  formation  of  this  nicer,  and  hence  to  epistaxis* 
Every  case  of  recurring  epistaxis,  therefore,  should  be  examined  by 
the  speculum.  The  symptoms  are  usually  evident.  The  blood 
generally  comes  from  one  nostril,  occasionally  from  both  ;  but  it 
may  pass  through  the  posterior  nares  and  be  swallowed,  and  being 
afterwards  vomited,  simulate  hoe  mate  uresis  ;  or  it  may  irritate  the 
larynx,  cause  cough,  and  may  then  be  mistaken  for  haemoptysis.  On 
looking  into  the  mouth  in  such  cases,  however,  the  blood  will  be 
seen  trickling  down  the  back  of  the  throat]  whilst  it  may  iko  be 
apparent  on  examining  the  nose  with  a  speculum,  and  may  be  seen 
flowing  from  a  small  vessel  when  it  comes  from  the  seat  of  election. 
The  tvnttntmt  will  depend  upou  the  cause.  Spontaneous  hemor- 
rhages occurring  in  childhood,  except  as  the  result  of   ih<    h;e 

rhagie  diathesis,  generally  stop  of  their  own  accord,  and  require  DO 
special  treatment  beyond  those  remedies  common  in  domestic  use. 
When  due  to  congestion  and  apparently  salutary,  the  bleeding 
should  not  be  too  soon  checked.  When  the  bleeding  occurs  from  the 
seat  of  election  the  application  of  boracie  acid  ointment  and  a  im.^iI 
spray  will  often  prevent  a  recurrence.  If  still  bleeding,  a  pellet  of 
cut  ton- wool  soaked  in  coeain  ("2<J  per  cent)  applied  to  th*.  Needing 
spot  for  five  minutes  will  often  stop  it;  if  not,  thr  -  tlv.mu  muterv 
point  or  a  probe  hinted  in  a  spirit  lamp  will  at  once  arrest  the  How. 
Afterwards  ointment  should  be  used  till  the  part  has  healed.  In 
eaeheofcie  subject*  it  is  often  difficult  to  control  the  hemorrhage, 
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and  this  IB  also  sometimes  the  ease  in  malignant  growths  ami  after 
certain  operations  and  injuries.  If  rest  on  the  back,  ice  to  the  n 
insufflations  of  an  ti  pyrin  (10  per  cent,),  or  tanuogallie  acid,  haze  line 
locally  and  internally,  subcutaneous  injections  of  ergotin  (gr.  iij\), 
or  a  flake  of  wool  soaked  in  adrenalin,  do  not  arrest  it,  the 
should  he  plugged.  The  best  method  of  effectin<r  thil  in  by  the 
rubber  tain  pun  bag.  The  nose  is  first  cocainised  and  the  bag  well 
smi'iired  with  glycerine,  inserted  and  then  inflated.  It  should  he 
left  in  situ  for  twenty- four  hours  or  longer.  If  the  haemorrhage 
is  severe,  the  nose  must  be  plugged  more  firmly  by  pushing  in 
strips  of  iodoform  gaum  with  nasal  forceps  against  the  index  finger 
of  the  opposite  band  in  the  naso-pharyux  till  the  whole  noBc  is 
filled.  The  end  of  the  strip  should  be  left  out  on  the  face  and 
removed  within  twenty -four  to  forty-eight  hours.  The  old  method 
of  plugging  the  posterior  nares  with  Bellocq's  sound  {Fig*  37 11)  is 
now  seldom  used.  Plugging  the  anterior  and  posterior  orifices 
only  may  be  followed  by  the  blood  passing  up  the  nasal  duct  to  the 
conjunctiva. 

Ozeena  is  a  term  which  has  been  used  very  loosely  by  authors. 

By  some  it  has  been  applied  to 
all  diseases  of  the  nose  attended 
with  a  foul -smelling  discharge, 
whilst  by  others  it  has  been 
restricted     to     the     ftetid     form 

of  atrophic  nasal   catarrh.     The 

I  hi    :j?2.— fldlM*t«  sound.  f,         e 

term,    therefore,    as   designating 

a  disease,  is  misleading,  and  should  be  discontinued  in  this  sense* 

For  purposes  of  diagnosis  it  may  be   mentioned  that  it  is  a  pro. 

iiiimut  symptom  in  the  following  affections  of  the  nose — 1,  atrophic 

nasal  catarrh  ;  Sa  necrosis  and  caries,  whether  of  syphilitic  or  other 

origin  3  3,  tuberculous,  lupous  or  syphilitic  ulceration  of  the  mucous 

iiRiiibnme  j    4T  foreign  bodies  and  rbinoliths  in  the  nasal  cavities  ; 

&,  purulent  catarrh  of  the  antrum   or  one  of  the  other  accessory 

sinuses ;  and  G,  some  forms  of  new  growth. 

N  a sul  catarrh,  rhinitis,  coryza.  or  inflammation  of  the  mucous 
membrane  of  the  nose,  may  be  acute  or  chronic. 

Acute  catarrh,  ctnyza,  or  cvld  in  the  head,  will  be  found  treated  of 
in  works  on  Medicine* 

Chronic  naxal  catarrh  or  rhinitis,  also  known  as  hyptrtrftphir 
rhinitis,  is  moat  common  in  the  young,  especially  in  children.  As 
BMJtfofl  causes  may  be  mentioned  oft- repeated  attacks  of  acute 
catarrh,  adenoid  vegetations  in  the  vault  of  the  pharynx,  enlarged 
bomilSi  nasal  stenosis,  deflected  septum.  The  sirApltxt  form  is 
ictcrised  by  a  thin  mucous  or  niuco-purulent  discharge,  and  a 
congested  appearance  of  the  mucous  membrane,  but  is  unattended 
with  any  thickening.  If  neglected,  the  mucous  membrane,  es peci l]  iv 
over  the  turbinated  bones,  where  it  is  greatly  swollen  and  congested, 
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mea  kypwtaipliifld  and  infiltrated  with  in  rhi  minatory  material; 
while  the  glands  are  stimulated  to  excessive  secretion,  and  pour  out 
muco- purulent  discharge.  It  is  characterised  by  symptoms  of 
mtsal  obstruction — viz,,  stntiim^s  ot  blocking  of  the  nose,  nasal  tone 
of  voice j  constant  need  to  blow  the  nose,  a  vacant  expression  of 
countenance  acquired  by  keeping  the  mouth  open,  trickling  of  the 
discharge  down  the  pharynx  and  subsequent  hawking  of  it  up  by 
coughing,  and  sometimes  deafness  from  the  spread  of  inflammation 
t">  t lie  Eustachian  tube.  At  times  certain  reflex  phenomena  ftW 
present,  such  as  spasmodic  cough  and  asthma.     The  alte  of  the  nose 

rjften  appear  excoriated  and  thickened,  owing  to  the  irritation  of  the 
discharge,  or,  when  much  obstruction  exists,  pinched.  The  inferior 
turbinated  bodies  are  greatly  enlarged.  On  posterior  rhinoscopio 
ezamiuatlou  granular  pharyngitis  is  frequently  discovered,  with 
increase  of  the  glandular  tissue  of  the  vault  of  the  pharynx  ;  whilst 
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Fuji    3T3,  *—  Hypertrophic    Mum! 

catarrh. 
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Museum*) 


Fin*  3/4. — Hypertrophy  of  t be  posterior 
t;u<ls  of  the  inferior  turbinated  bodies, 
with  ailuiiuid  vegttzitionH  in  the  vault 
of  the  pharynx. 


the  hy|>ertrophied  pi  interior  ends  of  the  inferior  turbinated  bodies 
may  at  times  be  seen  almost  completely  blocking  up  the  choame 
in  the  form  of  globular,  irregularly-furrowed  tumours  fomkmm 
hypertrophy)  (Figs,  373,  374).  Hypertrophic  rhinitis  is  said  by 
some,  but  without  sufficient  evidence,  we  think,  to  pass,  after  it  has 
lusted  some  years,  into  the  atrophic  variety. 

Atrophic  rhinitis,  sometimes  called  dry  or  fmtid  catarrh,  and  by 
some  wrongly  termed  gmrm%  is  apparently  due  to  the  shrinking  of 
inflammatory  new  formation  infiltrating  the  tissues,  and  the  con- 
sequent atrophy  of  the  mucous  membrane  and  the  greater  or  less 
destruction  of  the  glands.  It  is  gtnendh  >lue  to  auieniia,  but  may 
be  made  worse  by  noxious  vapours  or  dust  It  is  characterised  by 
the  nasal  cavities  appearing  preteruaturally  large,  bo  much  so  that 
in  some  cases  the  wall  of  the  pharynx  and  Eustachian  tube  may  be 
seen  on  looking  through  the  nostril.  The  turbinated  bodies  appear 
decreased  in  size,  and  the  mucous  membrane  is  atrophied  and  paler 

an  natural  aud  covered  with  hard  yellowish-green  adherent  crusts. 
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Ueuerally,  though  not  in  variably  ,  the  disease  is  attended  with  u 
horrible  fuctor,  which  Is  due  to  the  decomposition  of  the  discharge 
beneath  the  crusts,  the  discharge  being  secreted  in  too  small 
quantities  and  too  thick  to  allow  of  the  throwing  oft'  of  the  cruris. 
In  some  cases  tin.'  disease  extends  into  some  of  the  sinuses  com* 
uiunicatiug  with  the  nose.  In  all  forms  an  important  point  to 
mber  is  that  ulceration  does  not  occur* 
Treatment — In  the  early  stages  much  can  be  done  in  the  way 
of  treatment,  and  by  perseverance  a  cure  may  be  obtained.  In  the 
advanced  atrophic  variety  relief  from  the  distressing  symptom  of 
factor  only  can  be  expected.  In  both  forms  the  general  health 
must  be  attended  to.  Thus,  cod-liver  oil  or  maltine,  and  the  syrup 
of  the  iodide  or  phosphate  of  iron,  arc  indicated.      Locally,  in  the 


Fjtf.  375. — Rismovnl  of  mi  lijpcrtrophied  inferior  turbinal  by  ilic  ring  knife 

Of  ^|-ii'ki:.-k'm.'. 

simple  and  milder  forms  of  the  hypertrophic,  the  treatment  cunsi^ts 
in  cleansing  the  parts  and  then  applying  astringents ;  the  cleansing 
may  be  accomplished  by  simply  blowing  the  nose,  or  if  this  is  not 
sufficient,  a  cleansing  fluid  must  be  used.  There  are  many  of  BwWi 
One  of  the  most  useful  is  that  known  as  Dobell's  solution  (soda* 
bicarb,,  sodtc  biborat.,  sod*e  chlor*  aa  gr.  ij.,  glycerine  >j,  carbolic 
acid  gr,  J.,  aquro  JjA  but  peroxide  of  hydrogen  is  perhaps  equally 
as  good.  The  cleansing  lotion  should  not  be  used,  as  is  so  fre- 
quently done,  by  Thudiehum's  nasal  douche,  as  by  its  means  the 
deeper  recesses  and  upper  portion  of  the  nasal  fame  cannot  be 
reached,  and  not  only  may  much  harm  l>e  done  to  the  mu< 
hKinbnme  ol  thr  MM,  but  inflammation  of  the  middle  ear  may  be 
op,      The  solution  is  best  applied  in  the  form  of  I  iniv, 

either  by   the  anterior  or  posterior  nasal  spray   producer,  but    D 
common  glass  syringe  may  be  used  (Fig.  370).      When  thoroughly 
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cleansed,  astringent  or  sedative  solutions  —  best  in  the  form  of  spj 
— should  be  applied,  and  of  then  amj  be  mentioned  tannic  acid, 
aulpho  carbolate  and  iodide  of  zinc,  Of  menthol,  cucalyptul  (3wfc  to  Jj,), 
turebene(gr.  x*.  to  5J/),cooain  or  thymol  (gjr,  x.  to  5J.),  dissolved  in  liquid 
petroleum,  a  better  vehicle  than  water  for  intranasal  medication, 
AkBtringeiita  *>r  iodoform  may  also  be  applied  in  the  form  of  powdery  by 
tin  insufflator,  or  in  the  form  of  gelatine  bougies.  Where  there  is 
at  hypertrophy,  I  he  hypertrophied  tissues  must  be  destroyed  by 
the  local  application  of  chromic  acid  or  the  gal  va  no-cautery  ;  or  the 
ends  of  the  inferior  turbinated  body  if  much  enlarged  may  be  removed 

■by  Jarvis*  cold  wire  snare*  by  the  punch  forceps,  bv  the  galvanic 
eerascur,  or  by  the  ring  knife  or  spokeshave  (Pip.  375),  At  times 
tbe  w  1  ioJ  e  of  th  e  t  u  r bi  n  ated  body  may  be  re  i  no  v  c  d  uis.li  advanfci  i^e . 
If  the  septum  is  deflected,  it  must  be  straightened  :  and  if  adenoid 
vvths  are  present,  they  must  be  removed.  In  the  atrophic  form 
little  more  can  be  done  than  cleansing  and 
disinfecting  the  cavities  by  lotions  uf  carbolic 
acid,  ImraXj  aristol  foss.  to  3j+),  and  the  like  ; 
whilst  the  mucous  membrane  may  be  stimu* 
lated  to  secretion  by  the  use  of  GottsteinTs 
nasal  tampons,  or  by  the  insufflation  of  san- 
guinaria,  galauga,  etc.  Very  adherent  crusts 
are  got  rid  of  by  putting  up  the  nose  boric 
acid  ointment  at  night  and  washing  out  the 
nose  by  day  with  increasing  strength  of 
bicarbonate  of  soda  lotion.  Cubebs  or  senega 
internally  is  often  of  service. 

Membranous  or  diphtheritic  rhinitis 

urs  in  two  forms— one,  acute,  which  is 
combined  with  the  formation  of  membrane  oo  the  fauces,  whet;  the 
antitoxin  treatment  is  most  important,  and  the  other  chronic,  which 
occurs  in  weakly  children,  and  in  which  the  membrane  on  the  nose 
contains  infectious  bacilli,  though  in  a  relatively  inactive  stale. 
Children  thus  affected  should  be  isolated. 

Turbinal  erection,  i.e.,  transient  and  of t-recurring  congestion  of 
tbe  turbinal  bodies,  is  very  common.  The  patient  complains  of 
intermittent  attacks  of  obstruction  to  free  nasal  breathing,  especially 
at  night  or  on  entering  a  hot  room,  and  of  an  attending  flow  of  a 
watery  fluid  from  the  nostrils.  At  times  there  is  excessive  sneering, 
On  examination  the  turbi rials  are  seen  enlarged,  but  the  enlarge- 
ment  may  be  distinguished  from  hypertrophy  by  the  turbinals 
dimpling  when  touched  with  a  probe  and  becoming  unalier  when 
pointed  with  oocatn,  Turbinal  irnin'ii  Ul  :i  common  nyinptoin  in 
tli»i  condition  known  as  //at/  FtWT.  Touching  the  turbinate  in 
or  three  places  with  the  galvano- cautery  will  generally  effect  B 
cure,  and  even  in  hay  fever  often  gives  great  relief,  tlaf  Jem 
and   tutkmOi  if  not  relieved  by  cauterisation  of  the  turbinals 


Fig.  376.—  Spray  pro- 
d  acer.  a  ,  No«k*  fu  i-  j  m  - 
terioi  h  fires  ;  a.  nozzle 
for  posterior  naro&. 
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sometimes  be  much  benefited  by  caiUi.iisiiviuti  of  the  septum, 
selecting  specially  irritable  points. 

Tuberculous  ulceration  sometimes  occurs.  It  mar  lead  to 
necrosis  of  the  bone,  falling- in  of  the  nose,  and  much  deformity. 
Constitutional  remedies,  as  cod -liver  oil,  must  be  given,  and  the 
parts  cleansed  by  lotions,  applications  of  iodoform,  lactic  acid,  etc 
When  obstinate,  scraping  the  part  with  a  Volkmanu's  spoon,  and 
removal  of  the  dMd  bone,  is  the  treatment  indicated  ;  when  limited 
to  i  turbinul  bone,  the  tnrbjnal  should  be  removed  ;  when  limited 
lo  the  septum,  the  nose  should  be  laid  <>pi<n  an<l  thu  diseased  part 
of  the  septum  cut  out, 

lt*putl  though  far  move  onmnon  OH  the  exterior  of  the  nose, 
may  sometimes  be  met  with   in   the  interior,     It  then  generally 


0= 


Yw.  377,—  Col  J  wire  i^raiwiir,  tigliUincil  bv  the  thumb  Oiuiing  Ita  milled  kq*l  of 

attacks  the  cartilage  of  the  senium,  leading  to  perforation.  It  is 
attended  with  &  fcetid  discharge.  The  lupous  patch  is  covered  with 
broad,  flattened,  brownish  scales  or  crusts,  and  surrounded  with 
reddish  tubercles.  On  the  removal  of  the  crusts  the  ulcerated 
face  is  found  soft  and  friable.  Treatments — I  od-liver  oil,  arsenic* 
and  the  complete  destruction  of  the  affected  tissue  by  caustics, 
lactic  acid,  or  by  scraping,  is  the  proper  treatment. 

Syphilitic  affect  ions  of  the  nose*  !  n  the  early  stages  of  syphilis, 
catarrhal  inflammation  and  mucous  tubercles  are  often  met  with, 
especially  in  infants,  in  whom  they  give  rise  to  the  obstructed  and 
noisy  respiration  jKjpularly  known  as  u  muffle*"  Later,  extensive 
ulcerations,  guinmata  followed  by  deep  ulcers,  necrosis  or  caries  of 
the  Ijoucs  and  cartilages,  destruction  of  the  septum  with  falling  in 
of  the  nose  and  perforation  of  the  palate  may  occur,  and  when  i 
bmrd  with  destruction  of  the  soft  tissues  and  skin,  are  productive 
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deformity.  When  a  small  portion  of  bone  in  the  deeper 
recesses  is  necrosed,  it  may  not  always  be  easy  to  find,  but  may  be 
suspected  by  the  continuance  of  a  mneo- purulent  discharge  and  the 
factor  so  peculiar  to  dead  bone,  the  presence  of  foul  ulcers,  the 
history  or  constitutional  signs  of  syphilis,  and  the  absence  of  signs 
of  hypertrophic  or  atrophic  catarrh.  Often  the  bone  may  be  struck 
ou  examination  with  the  nasal  probe*  Treatment — Iodide  of  potas- 
sium should  be  given  in  large  doses,  combined,  if  necessary,  with 
quinine  or  bark,  and  at  times  with  mercury.  Locatly  the  parts 
should  be  cleansed  and  disinfected  by  the  application  of  carbolic-  or 
other  sprays,  and  when  dead  bone  can  be  detected  it  should  be 
removed,  if  loose,  through  the  anterior  nares  or  from  behind  the 
palate  by  forceps  ;  but  sometimes  it  may  be  necessary  for  obtaining 
a  sufficient  exposure  to  resort  to  the  method  of  Rouge,  or  lo  tmi 
through  the  upper  lip  and  turn  aside  the  ala  of  the  nose.  In  con- 
genital syphilis  the  administration  of  small  doses  of  grey  powder, 
followed  by  iodide  of  potassium  and  cod-liver  oil,  is  productive  of 
the  most  happy  results-  In  the  ulcerative  form,  iodide  of  potassium 
in  large  doses  should  be  given. 

Rhinolitha  or  nose  stones  may  occasionally  form  in  the  nose 
from  the  deposition  of  phosphate  of  lime  and  mucus  upon  either 
a  foreign  body  which  has  become  lodged  in  the  nose,  or  a  portion 
of  hardened  secretion.  They  give  rise  to  inflammation,  swelling  of 
ttie  mucous  membrane,  and  a  foetid  discharge,  and  have  been  mis- 
taken  for  osteomata  and  even  for  earcinomata.  When  detected 
they  should  be  removed  by  forceps,  or  if  too  large  for  this,  first 
broken  by  the  nasal  lithotrite. 

For  the  treatment  of  foreign  bodies  in  the  nose,  see  p,  500, 

•  Polypi* — Three  forms  are  described — the  gelatinous,  the  fibrous, 
and  the  malignant 

1.  (,'etati-nous  or  mucous  pJ ypi  most  frequently  spring  from  the 
mucous  membrane  lining  the  middle  meatus,  often  forming  a  cluster 
around  the  anterior  end  of  the  middle  turbiual  body,  or  from  the 
ethmoid  cells,  and  sometimes,  but  rarely,  from  the  septum.  They 
usually  have  a  myxomatous  structure — that  is,  they  consist  of  delicate 
connective  tissue  (Fig*  378)  infiltrated  with  large  quantities  of  mucin 
containing  round  and  stellate  cells,  and  are  covered  with  ciliated 
epithelium.  They  art-  usually  multiple,  sessile  or  pedunculated,  and 
of  an  oval,  pyriform.  or  tabulated  shape.  They  are  probably  myxo- 
matous tumours,  as  are  other  mucous  polypi, and  like  other  benign 
tumours,  their  cause  is  at  present  unknown-  Some  rhinotagista 
hold  that  they  are  secondary  to  periostitis  and  necrosis  of  bone, 
M  necrosing  ethmoiditis/'  but  the  ♦■  violence,  both  clinical  and  inn  m- 
scopical,  of  such  an  affection  being  the  cause  seems  to  us  quite 
insufficient.  The  usual  ttpmptomt  are  a  feeling  of  stuffiness  in  one 
or  both  nostrils,  worse  in  damp  weather,  a  nasal  tone  of  voice,  and 


a  mucous  discharge.      Certain   reflex  symptoms,  such  as  asthma, 


a  mi 
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cough,  etc.,  are  also  occasionally  present  At  times  they  are 
attended  with  partial  Of  complete  loss  of  smell  (anotrnut).  Op 
inspection,  fchey  appear  as  pinkish  or  greyish-white,  sciui-transhnent. 
tinous,  moveable  bodies,  soft  and  dimpHug  when  touched  witlj 
a  probe,  When  High  tip,  or  Fur  back  in  the  nasal  cavities,  the 
speculum  or  rhinoscope  may  be  necessary  to  detect  them.  With 
the  rhinoseope  we  have  often  succeeded  in  detecting  a  polypus  at 
tin.-  posterior  narcs  that  had  been  previously  overlooked.       When  a 

polypus  approaches  the  anterior  nam  it  is  Liable  through  irritation 
;i*  by  i Le  Bnger  to  become  tafiamed  and  grazmt&T]  and  of  a  pinkish 
colour  or  even  black  from  htstnofrhage  into  ita  substance,  aod  iti 


i 
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gelatinous  appearance  being  lost,  it  nuty  then  be  mistaken  for  a 
isvonia  unless  care  is  taken  to  examine  Ita  remoter  and  unirrttatcd 
portions.  Nasal  polypi  geuernlly  occur  in  adults  and  are  not  seen 
at  all  in  children,  They  are  sometimes  associated  with  polypi  in 
the  antrum  and  frontal  sin  uses. 

Z)i«y«' «.«/*,— The  bWO  conditions  most  likely  to  be  mistaken  fur  a 
polypus  are  a  deflected  septum  and  enlarged  turbinal.      In  a  deflected 
septum    the  COQC&Yity  may  be  seen  on   looking  into   the  opp 
nostril,  and  m  enlarged  turbinal  i*  of  a  pinki^i  red  colour  and 
}mh!  io  the  outer  wall  of  the  nose,     A  naso- pharyngeal  HhToiun 
and   a   malignant  growth   might  also  be,  mistaken  for  a  gelatii 
potypoa,  but  may  he  distinguished  by  the  frequeni  hoDmorrhagi 
which   they   give  rise,  by   the   nasopharyngeal   fibroma   being  felt 
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behind  the  palate;  and  by  the  f ungating  bluish- red  appearance  of 
the  malignant  growth-  An  cucephalocele  has  protruded  through 
the  base  of  the  skull  in  the  region  of  the  sella  turcica,  with  or  with- 
out ft  cleft  palate.  It  would  be  seen  in  mi  infant  or  young  child 
in  which  a  mucous  polypus  does  not  occur,  and  would  exhibit  a 
cough  impulse,  if  not  also  pulsation. 

Treatment — Gelatinous  polypi  are  best  removed  by  the  galvano- 
eautery  snare,  as  this  is  attended  with  less  pain  and  with  practically 
no  Ineiuorrhage.  The  parts  should  be  previously  amesthetised  with 
a  20  per  cent,  solution  of  cocain  applied  on  a  pledget  of  cotton- 
wool, and  after  the  removal  of  the  polypi  the  surface  from  which 
they  sprang  should  be  touched  with  the  galvano-cautory  point  to 
prevent  a  recurrence.  If  the  cautery  is  not  at  hand,  the  polypi 
may  be  removed  by  the  cold  wire  snare  or  be  twisted  oft*  by  the 
ordinary  polypus  forceps*  When  they  project  into  the  d 
pharynx,  they  may  be  removed,  either  with  the  galvano-cauh  ]  y 
loop  passed  through  the  nose  or  by  suitable  forceps  introduced 
behind  the  palate.  A  snuff  of  tannic  acid,  used  subsequently  to 
their  removal^  is  said  to  prevent  recurrence,  but  is  not  really  of 
much  service,  When  the  polypi  quickly  recur  they  should  be 
removed  under  an  anaesthetic,  together  with  the  middle  turbiiial 
ml  the  ethmoid  cells  curetted.  The  nose  may  be  plugged  if  the 
hemorrhage  is  severe.  By  this  means  the  disease  may  be  cured  or 
its  recurrence  prevented  for  a  long  time. 

%  Fi!*r<;m*  an* J  fihro- sarcomatous  polypi  actually  arising  from  tin 
interior  of  the  nasal  cavities  are  rare.  Those  commonly  met  with 
usually  spring  from  the  basilar  process  of  the  occipital  hone  or 
body  of  the  sphenoid,  that  is,  from  the  roof  of  the  tiaso- pharynx, 
and  then  ought  properly  to  he  called  nasopharyngeal^  as  it  is  only 
after  they  have  attained  some  size  that  they  encroach  upon  the 
nasal  cavities.  They  consist  of  fibrous  tissue  not  infrequently 
mixed  with  spindle  cells,  and  often  contain  large  thin-walled  blood- 
vessels, winch  give  them  an  almost  cavernous  structure  {Jihro- 
angiomata).  The  mucous  membrane  covering  them  is  also  very 
vascular.  They  may  be  sessile  or  broadly  pedunculated-  As  they 
increase  in  size,  they  become  more  definitely  fibro  sarcomatous,  and 
invade  and  displace  the  surrounding  hones,  making  their  way  into 
the  nasal  cavities  or  antrum,  or  into  the  pharynx  projecting  Mow 
the  palate,  or  even  into  the  interior  of  the  skull.  They  are  usually 
met  with  in  young  adult  life.  The  symptoms  are  obstruction  o£ 
one  or  both  nostrils,  a  mucous  and  often  foul -smelling  discharge, 

peat  ed  at  tacks  o  f  h  fc  mor  rhage,  dea  f  1 3  ess,  obfttnustion  to  L  n  ■  a  1  h  i  1 1  g 
and  sometimes  to  swallowing,  and  in  the  later  periods  of  the  growth 
the  characteristic  deformity  of  the  facial  bones  known  as  frop>fact. 
They  may  be  seen  on  looking  into  the  nostril  from  the  Front,  or  by 
the  rhinoscopic  mirror  from  the  back,  or  may  be  felt  by  the  finger 
behind  the  soft  palate.     If  not  removed,  they  may  end  fatally  from 
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hemorrhage.  They  have  been  said  to  show  a  tendency  to  undef 
a trophy  as  the  patient  gets  older,  but  there  appears  to  be  little  or 
no  evidence  that  this  statement  is  founded  on  fact.  Treatment. — 
The  removal  of  these  growths  is  attended  with  profuse  hemorrhage, 
h  is  safer  therefore  to  fully  expose  them  by  a  preliminary  operation. 
If  chiefly  confined  to  the  nasopharynx,  the  soft  palate  should  be 
split,  and  the  two  halves  held  aside  by  silk  ligatures,  whilst  if  more 
room  is  required  part  of  the  hard  palate  may  be  cut  away  after 
reflecting  the  mueo-poriosteum  {NHaUm'x  operation).  We  have  em- 
ployed this  method  id  several  cases  and  found  that  it  gives  an 
excellent  exposure  of  the  growth.  When  encroaching  chiefly  on  the 
nose,  a  good  exposure  may  be  obtained  by  dividing  the  lip  in  the 
middle  line,  and  turning  it  to  one  side  with  the  ala  of  the  nose ;  or 
if  more  room  is  required,  the  superior  maxilla  may  be  partly  or 
wholly  removed.  Rouge's  operation  of  turning  up  the  upper  lip 
and  the  cartilaginous  portion  of  the  nose  after  division  of  the 
septum,  and  the  operation  of  Langenbeck  of  turning  the  maxillary 
bone  outwards  on  the  cheek,  and  then  replacing  it  after  removal  of 
the  growth,  have  their  advocates.  Our  experience  of  these  last 
mentioned  procedures  is  not  very  Favourable.  The  exposur 
obtained  by  the  former  is  no  better  than  that  gained  by  turning 
back  the  ala ;  and  the  shock  and  hemorrhage  attending  the  latter 
render  it  very  dangerous.  Many  other  methods  and  modifications 
of  the  above  have  been  proposed,  but  for  an  account  of  these  a 
larger  work  on  surgery  must  be  consulted.  Having  well  exposed 
the  growth,  it  should  be  rapidly  gouged  away  with  the  raspatory, 
or  it  may  be  removed  with  the  eeraseur  or  cutting  forceps,  and  the 
destroyed  by  the  actual  or  galvano-cautery.  The  naso- 
pharynx may  then  be  plugged  with  iodoform  gauge,  the  ends  of 
the  strips  being  brought  out  through  the  nose,  and  removed  through 
thii  passage  after  twenty-four  hours.  At  the  end  of  the  operation 
the  palate  should  be  united,  the  lip  sutured  or  the  parts  replaced, 
according  to  which  method  of  exposure  has  been  practised. 

3.  Afftlitpiftni  polypi. — Sarcomatous  and  cancerous  tumours  may 
arise  both  in  the  nasal  cavities  and  naso-pharynx,  and  then  consti- 
tute what  are  called  malignant  polypi.  They  give  rise  to  symptoms 
similar  to  those  of  the  fibrous  polypi  already  described,  but  their 
growth  is  more  rapid,  and  they  quickly  infiltrate  surrounding  parts 
and  involve  the  neighbouring  glands.  They  may  occur  both  in  the 
young  and  in  the  old.  If  a  small  piece  can  be  removed,  the  micro- 
scope will  reveal  its  nature.  Treatment — When  the  growth  can  be 
got  completely  away,  early  and  free  extirpation  by  one  of  the 
methods  above  described  is  the  only  treatment. 

Diseases  of  the  septum  nasi, — IlamaUmiata  or  blood4mmffmt 
are  occasional ly  mot  with  as  the  result  of  injury.  The  blood  is 
extravasated  between  the  cartilage  ami  the  soft  tissues,  generally 
•  m  I »oth  sides  of  the  septum,  causing  in  botfe   nostrils  a  fluctuating 
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circumscribed  swelling  which  may  be  readily  distinguished  from 
abscess  by  its  coming  on  immediately  after  the  injury  and  by  the 
abaODOe  of  signs  of  inflammation.  It  should  not  be  opened  unless 
it  suppurates,  as  the  blood  will  become  slowly  absorbed.  It 
sometimes  appears  to  be  associated  with  fracture  of  the  septum. 

Abscesses  of  th,  tfptwn  are  not  very  common.  They  may  be  due 
to  injury  or  the  breaking  down  of  a  gumma  or  hamiatointi,  but 
occasionally  occur  without  any  apparent  cause.  When  acute  they 
may  lead  to  perforation  of  the  septum,  The  parts  are  hot,  red,  and 
swollen,  and  fluctuation  may  soon  be  detected.  A  free  ami  early 
incision  should  be  made. 

Cti  mma  ta  of  the  septum  oc  cas  \  onal  ly  f  o  rm  ben  ea  th  the  pe  rich  on  - 
ilriurn  in  the  course  of  syphilis*  They  are  readily  dispersed  with 
iodide  of  potassium,  but  if  neglected  ulceration  ensues  and  may  lead 
to  necrosis  and  perforation  of  the  septum  and  to  destruction  of 
the  bones  which  may  sometimes  be  so  extensive  as  to  oause  falling 
in  of  the  bridge  of  the  nose.  The  ulcers  are  characteristic,  being 
deeply  excavated,  foul,  covered  by  greenish-black  sloughs,  and 
surrounded  by  a  bright  shining  areola  of  inflammation. 

TvAsrcU  of  the  teptwn  occurs  in  two  forms — the  ki/ptrplastic  and 
the  ulreratirr.  In  the  former  a  small,  readily  bleeding,  red  swelling 
is  seen  :  in  the  latter  a  shallow,  yellowish-grey  ulcer.  Both  forms 
are  usually  situated  near  the  anterior  part  of  the  septum  ;ind  mv 
nearly  always  associated  with  tubercle  in  other  parts  of  the  respira- 
tory tract.  Removal  by  excision,  scraping,  or  the  application  of 
lactic  acid  is  the  best  local  treatment. 

Perforating  ulcer  of  the  septum* — A  small  ulcer  at  the  seat  of 
election  {see  Epittaxii),  due  neither  to  tubercle  nor  to  syphilis,  is 
sometimes  met  with  near  the  anterior  end  of  the  septum  just 
within  the  nostril.  It  runs  a  very  chronic  course,  crusts  form  and 
are  detached,  and  finally  the  cartilage  necroses  and  perforates  the 
septum,  leaving  a  small  circular  aperture  with  smooth  healthy 
margins. 

Deflectif/n  of  the  septum  to  one  or  other  side  may  occur  as  the 
result  of  an  injury,  or  as  a  congenital  malformation.  It  appears  as 
a  swelling  projecting  into  and  obstructing  one  of  the  nasal  cavities, 
whilst  in  the  other  cavity  a  corresponding  depression  is  seen.  The 
inferior  turbiual  body  on  the  side  of  the  concavity  is  often  much 
hvportrophied.  The  deflection  in  generally  attended  with  somr 
•d  deviation  or  even  depression  of  the  lateral  cartilages,  and 
frequently  gives  rise  to  chronic  nasal  catarrh,  deafness,  and  to 
many  distressing  symptoms,  such  as  frontal  headache,  Difft]  t<>ue  of 
voice,  passage  of  mucus  into  the  pharvns,  etc.  Trmtmtvt. — The 
septum  may  generally  be  forcibly  straightened  by  the  forceps  shown 
in  Fig,  S79,  and  then  retained  in  position  for  the  first  few  days, 
while  the  parts  are  becoming  consolidated,  by  the  retentive 
apparatus    shown    in    Fig.    3-SU,    and    subsequently    by    ivory    or 

W.  3  e 


7M> 


DISK ASKs    OF    UEU10NS. 


vulcanite   plugs   (Fig*  381).     Walsham    has   found    hollow    plugs 
(Pig.  382),  or  short  portions  of  rubber  tubing,  useful  in  that  tin 
not  so  completely  obstruct  nasal  respiration.      In  some  instji 
portions  of  the  prominent  septum  may  be  removed  by  the  nasal 


Fitf.  879. — Wal»haw*s  forceps  tor 
atr&ightotiiiig  nu»l  upturn. 


Fit*.  3SG>— Retentive  *pp;iratu* 
for  deflected  septutn. 


with  advantage.  Where  the  lateral  cartilages  and  nasal  bones 
deviated  they  can  generally  be  straightened,  even  after  mum 
years  have  elapsed  since  the  injury.  Great  force,  however,  is 
required,  and  care  must  be  taken,  by  properly  padding  the  forceps, 


Efa  ;;m     Vl,.ii  pUjgt 


Ki'i.  11*2.—  Ho  Now  aaxd  \dng* 


not  to  injure  the  soft  parts.  When  the  cartilages  are  depressed 
something  can  he  done  to  rectify  the  broadened  and  flattened  nose 
by  subcutaneous  osteotomy  and  wiring  of  the  cartilages.  One  at 
the  best  forms  of  retentive  apparatus  then  is,  perhaps,  the  mask 


Bisk. 


Fiu.  884.—  W&y.*m*b  fiction -*j*p 


ihoWD  in  the  accompanying  diagram  (Fig.  98S),  since  by  its  means 
a  fixed  point  is  secured  to  work  from*  As  the  mask,  however,  is 
irksome  to  some  patients  Walsham  has  more  recently,  for  suit-able 
cases,  employed  the  nasal  cap  and  truss  depicted  m  Pi 

IVMNOHn  iff  ft"  upturn, — Fihrau^  Mrtitaginomand  oue&u*  tumour** 
though  rare,  occasionally  occur,  and  can  be  readily  diagnosed  from 
a  deflection  of  the  septum,  by  their  hard  and  resisting  nature  and 
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the  absence  of  a  corresponding  depression  in  the  opposite  nostril. 
Their  removal  is  the  proper  treatment. 

Anffiomatu%  or  artertH I  MM t\  are  not  inf req uent.  They  are  attend e<  I 
with  severe  hrcmorrhages,  and  bleed  profusely  if  touched.  <Jreat 
erne  is  therefore  necessary  in  their  removal,  which  should  be  dune 
with  the  cold  or  gai van o- cautery  snare.  Sarcomatu  and  ettremtt- 
mata  are  also  met  with  as  rapidly  growing  and  readily  bleeding 
tumours  attended  by  frequent  epistaiis*  They  should  be  freely 
exposed  and  cut  away  if  not  too  extensive. 

Adenoid  vegetations  in  the  vault  of  the  pharynx  are  very 
common   in  childhood.     They  are  produced  by  the  hypertrophy  of 


Fi-i.  385.— The  nflao-i>Lrtrynx,  pharynx  and  oesophagus  opened  from  behind  to  alow 
aileaoid  vegetation*  in  the  vault  of  the  uaso-pharynx.     (St.  Bartholomew's  fjogpild 
tm,  No,  lSOtf  c.) 

the  adenoid  tissue  which  is  abundant  in  this  situation,  especially  in 
the  posterior  wall  of  the  pharynx,  where  it  forms  a  mass  knowu  as 
the  pharyngeal  or  LutchkaU  tontiL  They  are  frequently  met  with 
in  connection  with  enlargement  of  the  tonsils,  granular  pharyngitis 
and  nasal  catarrh,  and  if  neglected  may  set  up  otitis  media  and 
incurable  deafness.  The  chief  symptoms  to  which  they  give  rise 
are  deafness,  obstruction  to  nasal  respiration,  snoring,  a  nasal  or 
"dead  "  tone  of  voice,  and  ft  vacant  expression  of  countenance  from 
the  child  breathing  with  the  mouth  half  open.  To  the  finger 
behind  the  palate  they  feci  soft,  pulpy,  and  velvety,  whilst  in  the 
mirror  they   appear  as  pink    or   reddish,   sessile  or  pedunculated 

t masses  more  or  less  obscuring  the  posterior  nares  (Figs.  37  I   and 
385).     Prew»*i<m.— This    involves   the    proper   care    of   children, 
3*2 
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especially  the  avoidance  of  cold  and  damp.  The  child  should  be 
induced  to  breathe  through  the  uoset  and  will  be  aided  in  doing  so 
by  a  course  of  exercises  to  improve  the  respiratory  function!*  of 
the  chest,  with  country  or  seaside  air,  good  food,  and  iodide  of  iron 
to  relieve  anaemia  and  congestion.  The  tnatj/trnt  consists  in 
removing  them,  which  may  be  done  in  several  ways.  The  m 
ones  may  be  scraped  away  with  the  nail  of  the  finger  behind  the 
palate  ;  those  about  the  Eustachian  tubes  and  side  of  the  pharynx 
are  best  extirpated  by  Meyers  ring  knife  ( Kig.  380)  introduced 
through  the  nose  ;  and  the  larger  ones,  which  are  situated  on  the 


Fni.  386. — Mejer*a  ring -knife- 

rod  and  hack  of  the  pharynx,  by  Loewenberg's  forceps  (Fig, 
and  llottstcin's  curette  passed  behind  the  palate.  The  pharyngeal 
tonsil  which  is  usually  hypcrtrophied  in  connection  with  adenoid 
growths  can  be  readily  removed  by  these  forceps,  Nitrous  oxide 
gas  with  a  little  ether,  followed  if  necessary  by  some  chloroform 
blown  in,  is  the  safest  anaesthetic  procedure.  Chloroform  used 
alone  should  be  given  in  very  small  quantities,  and  never  be  pushed 
beyond  the  ll  pin-point  pupil"  Some  surgeons  recommend  the 
hangiug-head  position,  but  this  interferes  with  the  complete  removal 
of  the  growths.  We  always  have  the  head  on  its  side,  so  that  the 
blood  may  run  into  the  cavity  of  the  cheek,  whence  it  can  be  readily 


Fia.  387. 


W  iMumV  iiio<hnciitk>ii  of  Loewcnberg  h  foruejjK  for  removing 
(Kltdoid  vegetation-. 


sponged  away,  When  scraping  is  curried  to  excess,  severe  priXQ&t] 
or  secondary  hteoortitftgc  may  trios.  No  after  treatment,  beyond 
insisting  that  the  child  should  be  teamed  to  breathe  through  the  nose, 
is  usually  required  ;  but  the  mouth  may  usefully  be  kept  closed  at 
night  by  a  four-tailed  bandage.  We  never  employ  the  syringe,  u  ■  ■ 
believe  it  is  one  of  the  chief  causes  of  the  middle-ear  trouble  or  rrauad- 
tation  of  ear  disease  which  sometimes  occurs  after  the  removal  of 
these  growths.  As  a  precaution  against  cold,  the  patient  should  be 
confined  to  his  bed  or  room  for  a  few  days,  Children  should 
always  he  carefully  prepared  for  the  operation.  Deaths  occasionally 
MOOT  among  "out  patients  Tt  from  neglect  of  this  precaution. 

Rhinoscleroma,  which    is  unknown  in  this  country  except  in 
igr&nts,  is  prevahut  in  South- wc^t    Ku^ia,    Austria,  Silesia,  and 
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Central  America.  It  is  caused  by  a  specific  bacillus  and  is  charac- 
terised by  the  formation  of  smooth,  hard,  dense,  plate-like  or  nodular 
masses  of  tissue  beneath  the  mucous  membrane  and  skin  of  the  nose. 
It  usually  begins  in  tlie  interior  of  the  nose  and  gpreadti  forwards  to 
the  upper  lip  or  backwards  into  the  pharynx  and  may  lead  to  complete 
sis  of  the  nasal  cavities  and  great  external  deformity.  The  stony 
hardness,  rigidity,  slow  growth  and  absence  of  pain,  of  inflammation 
and  of  ul  ce  rati  on  mak  e  i  t  rj  u  i  te  un  1  ik  e  any  o  th  e  r  d  l  sease.  Trea  tment ,  — 
In  the  early  stages  the  growth  should  be  freely  excised  ;  later  some- 
thing may  be  done  to  restore  nasal  breathing  by  cutting  port  inns 
away  or  by  burning  a  passage  with  the  cautery*  Injections  of  a 
glycerine  extract  of  the  rhinoacleroma  bacillus  are  said  to  have 
been  attended  with  some  success. 
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Empyema  of  the  maxillary  antrum. — This  sinus  is  an  air 
space  in  the  upper  jaw  lined  with  thin  mucous  membrane  and  com- 
municating with  the  middle  meatus 
of  the  nose  by  an  opening  about 
one  inch  above  its  floor.  Into  the 
floor  project  the  roots  of  the  molar 
teeth,  which  are  separated  by  only 
a  very  thin  plate  of  bone ;  but  the 
roots  of  any  of  the  teeth  in  the 
upper  jaw  may  communicate  wit  It 

I  it  (Pig.  388). 
Empyema  of  the  antrum  is  B  ool- 
lection  of  muco-pus  prevented  from 
escaping  into  the  nose  owing  to  the 
orifice  being  obstructed,  or  owing  to 
the  fact  that  it  is  above  the  level  of 
the  floor.  The  empyema  may  form 
in  course  of  an  acute  inflammation, 
especially  during  influenza,  or  may 
occur  as  a  subacute  affection  by  ex- 
tension from  a  dental  alveolus,  and 
less  commonly  from  necrosis  of  bone; 
or  it  may  be  a  mere  chronic  reten- 
tion* owing  to  the  orifice  being 
blocked  by  nasal  polypi*  An  empyema  may  rarely  be  the  result 
of  an  acute  osteomyelitis  of  the  wails  of  the  maxillary  antrum,  set 
up  by  septic  inflammation  in  the  mouth,  such  as  cuuerum  oris,  or 
it  may  follow  gonorrhoea]  conjunctivitis. 

Tlie  aitpw  are  neuralgic  pain  and  inflammatory  swelling  of  the 
cheek,  with  fever.  Pus  may  escape  from  the  nose,  pale  yellow, 
intermittent  in  its    ftow,    and    its    odour   will    then    be  perceived, 


Fi. ..  :;ss,—  The  maxilhurv  Antrum.  iJ,  - 
QML  *v,  Inferiur.  middle  tad  superior 
tiirbiDJilft.  ni,rt,  MnxilJjiry  antrum 
opening  into  middle  turbinal  foam. 
f.x.  Fruitful  jtaui  n nil  in fum tih ul um, 
into  which  qien  uterior  ethmoid*) 
ceTlft.  *..*.  Orifice  ol  sphenoidal  sinuw, 
o,  InfrA-orhital  canal.  Couijian*  Ki£. 
390.  Arr.iWN  shr»w  the  paints  M 
which  Uih  ;mlriwi  in  num  lured. 
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especial] j  by  the  patient  J  whereas  in  atrophic  ozeena  the  patient 
may  be  unconscious  of  the  foul  odour,  so  evident  to  bystanders. 
h  Stmt  when  the  patient's  head  is  hen t  forwards,  or  may  be  directed 
vurds  into  the  pharynx  and  disturb  the  patient's  appetite 
The  interior  of  the  nose  should  be  wiped  free  of  pus,  and  the 
patient's  head  bent,  after  which  the  meatus  will  be  again  full 
Whm  it  does  not  escape  the  signs  of  tension  are  more  marked, 
Pus  may  then  he  found  by  pushing  an  exploring  syringe  through 
the  cocainised  wall  of  the  inferior  meatus  into  the  ant  nun. 

Transillumination  of  the  upper  jaw  serves  to  confirm  this.  The 
patient  is  seated  in  a  dark  room,  or  is  examined  under  a  photo- 
grapher's  cloth,  supported  hy  an   amfaellfc      \  small  electric  lamp 
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Fm.  389.— Puncture  ef  tbe  maxillary  antrum  tlirmigli  tlie  canine  i 

is  placed  in  the  month  and  the  lips  closed,  when  a  dull  glare  will 
illuminate  the  sound  cheek  and  pupil ,  leaving  the  pupil  on  the 
diseased  Bide  ftad  the  infra-orbital  region  partly  in  shadow.  It  is  this 
unequal  illumination  of  the  two  sides  which  is  important  for 
diagnosis.  If  neglected,  the  empyema  may  burst  on  th<.-  cheek  or 
lead  to  necrosis  of  the  upper  j:i\vT  Of  there  may  be  septic  absorption 
resulting  in  pyaemia  ;  or  septic  thrombosis  of  the  orbital  veins  may 
occur,  producing  proptosis  or  acute  optic  neuritis  ;  or  the  thromi  < 
ui.lv  extend  Further  back  to  the  cavernous  sinus  and  brain,  setting 
up  meningitis. 

Treatment. — The  antrum  is  conveniently  d ruined  through  the  canine 
fossa  (Fig*  389)  hy  taming  up  the  lip  and  piercing  the  anterior  wall 
with  a  triangular  perforator,  and  the  hole  enlarged  if  necessary  hy 
a  i:ouge.     Through  this  the  pus  and   polypoid   thickened   mucous 
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membrane  may  be  removed  by  a  sharp  spoon  and  the  cavity  filled 
with  gauze  for  twenty- Four  hours.  The  cavity  is  washed  out 
frequently  with  Oondy's  fluid,  or  better  chinosol,  until  the  opening 
in  the  gum  has  healed.  At  times  a  counter-opening  may  he  made 
with  advantage  into  the  inferior  meatus,  by  which  an  escape  for  fche 
secretion  of  the  antrum  on  the  level  of  the  floor  is  provided.  If 
there  is  a  carious  tooth  which  has  to  be  removed  ,  the  antrum  may 
be  perforated  through  the  socket,  a  short  cannula  fixed  to  ft  dental 
plate  inserted,  the  cannula  being  closed  by  a  split  plug  with  a  knob 
to  facilitate  withdrawal,  which  can  be  done  at  any  time  for  Wftfthmg 
out.  When  the  lining  of  the 
antrum  has  returned  to  the 
normal  the  cannula  can  be 
dispensed  with.  In  less  severe 
cases  where  the  mucous  mem- 
brane of  the  antrum  is  not 
diseased,  a  simple  puncture  of 
the  antrum  either  through  the 
canine  fossa,  or  tooth  socket,  or 
the  wall  of  the  inferior  meatus, 
and  washing  out  with  chinosol 
through  a  cannula,  which  is 
allowed  to  remain  in  ntu  in 
the  intervals,  will  suffice  to  cure 
the  empyema,  Walaham  has 
employed  this  method  many 
times  with  perfect  success. 

Mucocele  and  empyema 
of  the  frontal  sinuses  (Kii_f. 
390), — MnfortU*  —  Retention 
of  mucus  may  occur  in  the 
frontal  sinus  owing  to  swel- 
ling and  hypertrophy  of  the 
nasal  mucous  membrane  over 
the  middle  turbinal,  or  to  the  formation  of  polypi  in  that  rod  on. 
The  anterior  wall  of  the  sinus  after  a  time  becomes  thinned  mid  a 
fluctuating  swelling  forms  on  the  forehead  to  one  or  both  sides  of  the 
middle  line.  An  acute  inflammation  of  the  nasal  mucous  membrane, 
such  as  may  be  set  up  by  iufluenzA  niay  spread  up  the  infutidibuluni 
to  the  frontal  sinuses,  giving  rise  to  an  empyema  with  or  without  an 
intermittent  discharge  of  pus  into  the  nose. 

The  iymptOM  are  frontal  headache,  and  when  there  is  suppura- 
te >n,  severe  frontal  pain,  and  redness  and  a'detua  of  the  forehead 
and  eyelids,  and  later  fluctuation  and  pointing.  With  this  is  a 
rohtinuous  discharge  of  pus  through  the  infundibulum,  or  the 
passage  of  a  probe  into  the  iufundibulum  may  push  aside  polypoid 
<r  rami  lotions,  and  be  followed  by  a  flow  of  pus, 


FW,  390. — Simises  opening  into  the  upper 
pjirt  of  the  Dose.  L  Frontal  ainus. 
^.  Infnndibulntn,  3,  Opening  of  anterior 
oihmaidil    cell*,      4.  Superior    turbtnaJ. 

5.  Opening   of   posterior  ethmoidal   cfclln. 

6.  Sphenoidal   aimta.    ?♦  MiiMli*  uirUii;*! 
partly  cnt  away. 
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Trraimrnt. — The  retention  of  mucus,  mttAMte/e,  in  the  front  .-■] 
sinus  iikiv  be  relieved  by  excising  the  anterior  end  of  the  middle 
turhjual  and  any  polypi  that  may  be  found  growing  from  it,  and  by 
th.  11  washing  out  the  sinus  through  a  frontal  sinus  cannula.  The 
GUM  thing  which  should  not  be  done  is  the  puncturing  or  incisii 
tbfl  mucocele  on  the  forehead.  An  empyema  of  some  standing  is 
nearly  always  associated  with  polypi  in  the  sinus,  or  a  polypoid 
condition  of  the  mucous  membrane.  It  should  therefore  be  opened 
at  once  by  an  externa!  incision* 

Tfae  best  method  is  a  curved  or  angular  incision  about  1 J  inch 
in  length  through  the  lower  margin  of  the  eyebrow  down  to  the 
bone  (Fig.  391).  The  periosteum  and  pulley  of  the  superior  oblique 
muscle  if  seen  is  pushed  towards  the  orbit.     Then  the  floor  of  the 

frontal  sinus  is  entered  through 
the  roof  of  the  orbit  just  behind 
the  buier angle,  which  is  the  lowest 
part  (Fig.  39 1 ).  The  frontal  sinus 
has  a  variable  extent,  from  a  little 
dilatation  at  the  head  of  the  in- 
fundibulum  to  a  cavity  extending 
out  to  the  external  angle  of  Mm 
orbit  just  ahovi  brow,      hi 

a  certain   n umber  of   cases,   some 
have  said    in   nearly    half,    there 
is  a  free  communication  between 
the  frontal  sinuses  of  the  two 
Tin-    whole    of    the  frontal    sinus 
cavity   is    now    scraped    out    and 
treated  with  an  antiseptic   me  bid 
ing  the  infuudibuluin  ;  a   r» 
municatiou    of   the    frontal    m 
with  the  nose  is  in  thin  wav  esl 
lished.     Then  the  sinus  is  packed  with  a  narrow  strip  of  iodoform 
ga1U6j  the  end  of  which  is  brought  out  through  the  wound.     Two  or 
three  Lufthee  o!  rL  drawn  out  daily,  and  in  a  fortnight  lb* 

sinus  should   bi  lined   with   healthy  granulations.      Then   the   skin 
Round  rimy  bi  alio  wed  to  heal,  which  it  will  do  leaving  very  little  of 
I  pgafe     Tin*  method  is  more  certain  than  that  of  passing  a  r>i 
tul>e  from  the  sinus  into  the  nose  fow  drainage,  and   oiowog  the 
rnal  wound. 
Disease  of  ethmoidal   and   sphenoidal  sinuses  (Pi 
— The  ethmoidal  sinuses  lie  along  the  inner  wall  of  the  orbit, 
sphenoidal  culls  behind   them    in  the  base  of  the  skull      Rthmoid 
ii:i[  oitlr  pm  b,r  i  s  ?i  swrlhng  on  the  inner  side  *»f  the  orbit,  pushing 

the  eve  out  and  causing  stpiiut,      Ethmoid  and  sphenoid  empyema 
give  rise  to  deep  seated    pain   in    the  cirbit  and   back  of  the 
K\ophthalum,  ptosil,  strabismus,  retrobulbar  neuritis*  and  nhiidneas 


Fj>i,  31>1— Frontal  ritiiiB  o|M*miii. ii  On 
Mm  right  iiik  i*  shown  tli«  line  of  the 
ipn  tan  ;  m  tiip  left  side,  the  ofwoitig 

lunh    iht .-.  lie?  *iima. 
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ay  occur  by  involvement  of  the  nerves  of  the  eyeball  at  the  back 
<>F  the  orbit. 

'friihiirtiL — The  anterior  ethmoidal  celta  may  be  reached  fn>m 
ihe  inner  angle  of  the  orbit  by  a  similar  incision  as  for  the  frontal 
*inu-t  but  extending  it  down  the  inner  border  of  the  orbit.  More 
generally  they  are  carefully  curetted  from  the  nose,  regard  being  bad 
fa  the  nearness  of  the  cavernous  sinus  and  the  mcuiuges.  The 
sphenoidal  sinuses  can  only  be  reached  through  the  QO# . 
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Pharyngitis,  or  inflammation  of  the  pharynx,  is  commonly  of 
the  catarrhal  variety  (acute  and  chronic  pharyngitis)  but  it  may 
fall  chiefly  on  the  glands  of  the  pharynx  {follicular  or  granular 
pkarttnifitti))  or  more  rarely,  may  spread  deeply  and  end  in  suppura- 
tion (pkletjmonous  pharyngitis).  At  times  it  is  attended  with 
deficient  secretion  and  atrophy  of  the  mucous  membrane  (vhar^n- 
tjiti*  sicm)!  and  occasionally  assumes  an  wytipelatoui  character, 
and  is  then  generally  associated  with  erysipelas  of  the  face*  Here 
a  few  words  only  can  be  said  on  the  phlegmonous  form,  which, 
perhaps,  more  commonly  comes  under  the  care  of  the  geueral 
surgeon.  It  is  usually  the  result  of  a  streptococcal  or  mixed 
infection,  and  sometimes  follows  an  injury,  The  pharynx  is 
intensely  red  and  swollen,  the  neck  often  brawny  and  cedemabous 
{Lit  ftrtf/A  angm%)t  swallowing  is  difficult  or  impossible,  respiraii>>ii 
is  laboured,  and  death  may  occur  in  a  few  days  from  sudden  spasm 
of  the  glottis,  or  from  exhaustion  and  blood  poisoning.  The 
fa  i$jn*fi  consists  in  inhalations  of  steam  impregnated  with  carbolic 
acid;  free  incisions  if  pus  forms  in  accessible  situations:  the 
administration  of  fluid  nourishment  and  stimulants,  in  the  form  of 
enemata  if  the  patient  is  unable  to  swallow  ;  and  the  performance 
of  instant  tracheotomy  if  nxlematous  laryngitis  supervenes.  If 
streptococci  are  found  in  bacterial  examination,  the  injection  of  the 
ru i Li  streptococcus  scrum  maybe  expected  to  do  good. 

Ulceration  generally  occurs  in  connection  with  like  ulceration 
of  the  palate*  fauces,  and  tonsils.  (See  Tonsil**)  Here  it  need  only 
be  said  that  the  healing  of  the  ulcers,  especially  those  of  the  tertiary 
syphilitic  variety,  is  sometimes  productive  of  great  deformity. 
Thus,  1,  the  soft  palate  may  become  glued  to  the  back  of  the 
pharynx  ;  or  2,  to  the  base  of  the  tongue ;  and  3,  the  lower  part  of 
He  pharynx  may  be  narrowed  just  above  the  entrance  to  the 
larynx,  rendering  deglutition  difficult,  and  subjecting  the  patient  to 
the  risk  of  suffocation  from  the  lodgment  of  food  at  the  constricted 
part.  Treatment.  —  Adhesions  between  the  palate  and  pharynx 
should  be  carefully  divided  and  re-adhesion  prevented  by  ih^ 
use  of  plugs,  When  contraction  or  stenosis  of  the  lower  pharynx 
baa  ooc ur red,  the  cicatricial  hinds  should  be  divided  in  s  backward 
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direction  with  a  guarded  knife  and  recontraction  prevented  by  the 
daily  passage  of  a  bougie.  Walsh  am  has  found  a  RicoriTit 
urethrotome  answer  admirably  for  making  the  division.  If  Un- 
it! traduction  of  instruments  causes  much  spasm,  tracheotomy  should 
be  previously  performed. 

Postpharyngeal  abac  ess  (Fig,  393)  is  a  collection  of  pus  in  the 
loose  cellular  tissue  behind  the  pharynx*  It  is  generally  chronic, 
and  due  to  disease  of  the  cervical  vertebrw  in  children,  or  more 


'!»2—  Pwitphwyog 
fl,    Entrance  to  lriry 


A  tarn  rjivity,     n,  (E*o|ilMgti*. 
JtnTthotinui m  -  II  ^jriLil  Muscnm,1 


rarely  of  the  mastoid  or  base  of  the  skull  ;  but  it  may  be  *c 
is  then  usually  the  result  of  au  injury,  as  swallowing  acids  or  the 
impaction  of  a  foreign  body,  or  of  the  exanthemata,  phlegmonous 
pharyngitis,  etc.  It  sometimes  occurs  without  appareut  cause: 
there  is  then  often  a  history  of  syphilis  or  <>f  tubercle.  In  ih< 
latter  instance  it  is  probably  due  to  the  breaking  down  of  the  pn 
vertebral  lymphatic  ghmtls.      It  may  break  into  the  p  -r  »t 

the  aide  of  the  neck  \  or  even  make  its  way  into  the  mediastinum, 

/towM,  —  Fain,   difficulty    in    opening    the    montl 
deglutition  rod  respiration,  the  presence  of  n  fluctuating swelling  at 
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the  back  of  the  throat,  and  more  or  less  swelling  about  the  angle  of 
the  jaw.  When  the  abscess  is  acute,  there  is  commonly  some 
febrile  disturbance,  Trmtment*— When  it  depends  upon  disease 
of  the  spine  the  abscess  should  be  opened  through  the  side  of  the 
neck  behind  the  stemo-mastoid  and  treated  like  other  tuberculous 
collections*  In  other  cases  a  vertical  incision  should  be  made  its 
the  middle  line  through  the  posterior  pharyngeal  wall  with  a 
properly  guarded  knife,  the  swelling  having  been  previously 
punctared  with  a  long  exploring  trocar  and  cannula,  m  as  to  relieve 
tension  by  letting  some  of  the  pus  escape.  The  pharyngeal  wall 
should  be  painted  with  cocain  and  the  patient  seated  in  a  chair, 
Walsham  has  opened  many  postpharyngeal  abscesses  in  this  way, 
and  much  prefers  it  to  the  more  elaborate  method  of  at)  incision 
through  the  neck.  There  is  no  danger  of  suffocation  as  the  patient, 
not  being  under  an  au esthetic,  can  cough  up  and  spit  out  any  pus 
that  may  tend  to  enter  the  larynx.  The  wound  heals  rapidly,  and 
the  patient  is  practically  well  in  a  few  days.  If  opened  under  an 
anaesthetic,  the  head  should  be  in  the  hanging  position  or  should 
he  turned  to  the  side  to  allow  the  pus  to  escape  through  the 
month,  as  suffocation  has  occurred  through  a  sudden  gush  into  the 
air  passages. 

Tumours  of  the  pharynx  are  raref  though  all  varieties  may 
occur*  When  arising  in  the  loose  cellular  tissue  behind  the 
pharynx,  the  more  common  situation,  they  are  spoken  of  as 
postpharyngeal  tumours.  The  softer  varieties  of  sarcoma  closely 
simulate  abscess,  but  the  absence  of  fluctuation,  and  of  pus  on 
puncture  will  settle  the  diagnosis.  Kpitheliomata  in  the  pharynx 
whilst  still  quite  small  often  give  rise  to  great  enlargement  of  the 
glands  in  the  neck.  Innocent  growths,  when  small  and  unattached 
to  the  vertebra,  may  be  enucleated  through  a  vertical  incision 
over  them*     The  malignant,  as  a  rule,  should  be  left  alone* 
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Physical  examination  of  the  larynx. — For  the  diagnosis 
; md  efficient  treatment  of  the  diseases  of  the  larynx  the  laryngo- 
scope is  required.  Throw  the  light  reflected  from  the  head  mirror 
into  the  back  of  the  patient's  mouth ;  draw  the  tongue,  held  by  a 
towel  or  square  of  Japanese  paper  with  the  left  hand,  gently  for- 
ward, and  press  the  throat  mirror,  held  in  the  right  hand,  firmly 
but  gently  against  the  uvula  and  soft  palate.  The  back  of  the 
mirror  must  be  warmed  to  blood-heat  or  the  mirror  smeared  with 
soap  and  gently  polished.  With  a  little  practice  an  image  of  the 
larvn\  is  obtained.  Ask  the  patient  to  pronounce  the  sounds  "h, 
ee,  and  the  vocal  cords  will  come  into  view.  The  image  of  the 
larynx  is  of  course  reversed,  the  front  appearing  in  the  thrual 
looror  as  the  back.      If  any  difficulty  is   experienced  in  obtaining 
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a  good   view  the  soft   palate   and  back  of  the  mouth  should   be 
sprayed  0*  painted  with  a  solution  of  coeain  20  per  cent,,  or  eti 
10  per  cent,      If  any  operation  of  manipulation  is  required  in  the 
I  irvn\  itself,  it  alflo  fthould    be  swabbed  with  cocain   or  eucaiu  by 
the  laryngeal  brush. 

Laryngitis,  or  inflammatiof]  of  the  larynx,  may  be  conveniently 
divided  into — 1,  acute  catarrhal  ;  i>,  chronic  catarrhal;  3,  edema- 
tous ;  and  1,  membranous  laryngitis, 

Acntt-  mtmrhat  faryngitii  may  be  due  to  sudden  exposure  to  odd 
or  damp,  violent  exertion  of  the  voice,  or  inhalation  of  noxious  vapours 
or  impure  air ;  or  the  inflammation  may  spread  to  the  larynx  from 
the  pharynx;  or  occur  in  the  course  of  other  diseases,  as  the 
eruptive  fevers.  Symptom*. — Soreness  of  the  throat,  hoarseness  or 
ma  aphonia,  laryngeal  cough,  and  tenderness  on  pressure  over  the 
thyroid  cartilage,  accompanied  by  febrile  symptoms.  On  Iuiym 
goscopic  examination  the  parts  are  seen  red  and  swollen,  and  the 
cords  do  not  come  together  properly,  The  treatment  consists  in 
rendering  the  atmosphere  moist  by  the  steam  kettle,  in  inhaling 
soothing  vapours,  and  abstaining  from  using  the  voice;  whilst  if 
the  attack  is  very  acute,  leeches  or  cold  in  the  earlier  stages  may 
be  applied  over  the  thyroid  cartilage.  Should  the  inflammation 
assume  the  aktematous  form,  scarification,  intubation,  or  tracheotomy 
may  become  necessary  {see  (Edematous  Laryngitis). 

Chrotiir  farywfiiis  may  be  due  to  exposure  to  wet  and  cold,  over- 
6 vert  ion  of  the  voice,  excessive  smoking,  inhalations  of  dust  or 
noxious  vapours,  syphilis,  tubercle,  and  malignant  disease.  The 
mucous  membrane  appears  thickened  and  indurated  and  coy 
with  a  mucopurulent  discharge,  whilst  the  glottis  is  narrowed  in 
consequence  of  the  thickening  of  the  mucous  membrane.  The 
At/mptoMx  are  cough,  hoarseness,  loss  of  voice,  dryness  and  irrita- 
tion of  the  throat,  and  dyspnma,  varying  with  the  amount  of 
narrowing  of  the  glottis.  A  variety  of  chronic  laryngitis,  in 
which  the  mucous  follicles  are  chiefly  affected,  is  known  as  fol- 
licular or  granular  laryngitis,  or  clergyman's  sore  throat,  and  ie 
frequently  associated  with  a  similar  condition  of  the  pharynx. 
Trrfitmmt — The  application  with  the  brush  of  a  strong  solution 
oF  filtrate  of  silver  (half  a  drachm  to  the  ounce,  or  even  stronger), 
absolute  rest  of  the  voice,  residence  at  a  suitable  spa,  avoidance  of 
all  BOttrOM  of  irritiition,  and  appropriate  remedies  if  there  is  arty 
<se, 

(Bdematow  Jaryngiti*  or  oedema  of  the  glottis. — In  this  form 
there  is  an  effusion  of  serous  fluid  into  the  submucous  tissue  of 
the  larynx,  especially  that  about  the  aryteno-epiglottidearj  folds 
(Fig,  9fr3),  But  the  oedema  does  not  extend  below  the  vocal  cords, 
tm  the  mucous  membrane  is  tightly  attached  to  them  without  ilic 
intervention  of  any  submucous  tissue.  f?attw.— It  generally  OO 
m\  suddenly,  and  often  supervenes  upon  some  previous  inflammatory 
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condition  of  the  larynx  or  neighbouring  parts.  It  is  of  common 
occurrence  after  scalds  or  bums  of  the  throat,  is  tings  of  insects,  or 
the  impaction  is  the  larynx  of  a  foreign  body;  or  it  niay  occur  in 
the  course  of  such  diseases  as  erysipelas,  fevers,  and  smallpox  ;  or 
be  engrafted  on  tuberculous  or  syphilitic  ulceration  of  the  larynx, 
perichondritis,  or  necrosis  of  the  cartilage.  <"Kdema  of  the  larynx 
of  a  passive  character  is  also  a  frequent  termination  of  Bright' 8 
hae.  The  symptoms  in  the  acuter  forma  are  moat  urgent,  the 
dyspnoea  is  extreme,  and  if  not  relieved- rapidly  ends  in  spasm  and 
death.  When  less  acute  the  voice  i*>  ill'  ted,  inspiration  is  often 
stridulous  and  laboured,  and  swallowing  may  be  painful  and  difficult 


V\i\.  &93.— CEdemAtotll  laryngitis. 
St.   Bfcrtbofoiaew'i    Hospital 
Museum.) 


Fw.   Sfl-L— Membranous    InryDgiiia    or 
ltduj*.     {St,  Bartholomew   II 
Museum,) 


— symptoms  which  may  be  followed  by  cyanosis,  POma,  and  death. 
The  trttitrtttift  must  be  energetic;  an  emetic  should  be  given  at  the 
onset,  and  Leeches,  ice,  or,  if  preferred,  hot  sponges,  applied  over  the 
thyroid  cartilage.  These  means  biting,  the  iideniatons  part  must 
be  scarified  by  the  laryngeal  lancet,  or  an  O'Diryert  tube,  if  at 
hand,  passed  through  the  glottis,  and  retained  thereuntil  the  Oedema 
subsides ;  otherwise  laryngotomy  or  tracheotomy  must  be  performed. 
Dipkiheria  of  the  larymi,  membranous  laryngitis,  or  taryngwU 
t  is  an  infectious  disease  especially  of  childhood,  and  may 
either  begin  in  the  larynx,  or  spread  to  it  from  the  fauces  and 
pharynx.  It  is  characterised  by  the  formation  of  a  false  membrane, 
which  may  extend  into  the  trachea  and  bronchi  (Kg,  894),  The 
membrane,  which  may  be  hard  and  tough,  or  soft  and  crumbling, 
and  of  a  yellowish  or  greyish- white   colour,   is    produced    by    the 
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coagulation  of  fibrinous  material  exuded  on  the  surface  of  the 
mucous  membrane.  It  consists  of  a  delicate  network  of  fibres 
enclosing  leucocytes,  cast-off  epithelium,  and  granular  debris  in 
its  meshes.  The  Klebs-Loeftler  bacillus  is  fount]  in  the  membrane, 
l*o  its  separation  the  mucous  membrane  beneath  is  generally,  though 
inn  invariably,  found  to  be  denuded  uf  epithelium,  congested 
i nil  irned  ;  but  the  mucosa  is  not  usually  involved  as  is  the  case  in 
diphtheritic  inflammation  of  the  fauces  and  pharynx.  This  differ- 
ence would  appear  to  depend  on  the  site  of  the  inflammation  and 
intensity  of  the  process,  The  *ymptom*%  when  the  disease  begins  in 
the  larynx,  generally  come  on  very  gradually  ;  and  at  first  cannot  be 
distinguished  from  an  ordinary  catarrh.  Soon,  however,  and  often 
first  during  the  night,  the  cough  acquires  a  ringing  or  brassy  character, 
and  soon  afterwards,  if  not  simultaneously,  the  inspiration  becomes 
stridulous,  and  later  the  voice  "hoarse,  cracked,  and  whispering,  or  in 
young  children,  totally  suppressed/*  Dyspnoea  is  now  marked ;  the 
soft  parts  of  the  chest- walls  recede  during  inspiration  ;  the  inspira- 
tion is  heaving  ;  expiration  as  well  as  inspiration  may  also  become 
impeded,  and  the  child,  if  not  relieved,  rapidly  becomes  eyauoscd  ami 
dies.  When  the  disease  spreads  from  the  pharynx,  the  laryngeal 
signs  may  at  first  be  masked  ;  but  later,  they  are  similar  to  those 
given  above.  Great  care  must  be  taken  against  infection  both  by  the 
practitioner  and  nurse.  Material  may  be  coughed  into  the  face  or  I 
OV  be  carried  to  the  mouth  with  the  hands.  In  examining  the  child 
a  glass  or  talc  shield  may  be  filed  on  the  tongue  depressor  or  a  mask 
of  lint  put  over  the  face.  A  bowl  of  antiseptic  lotion  is  required  in 
which  to  dip  the  hands.  Treatment. — Internally  quinine  and  per- 
chloride  of  iron  may  be  given,  whilst  locally  when  %ny  membrane  is 
visible  on  the  fauces  and  pharynx  it  should  be  removed,  and  pre- 
vented, if  possible,  from  re-forming  by  swabbing  out  the  throat  *1 
frequent  intervals  with  boro-glyceride,  perch loride  of  iron,  lactic 
acid,  carbolic  acid,  or  other  disinfectant.  The  child  may  be  placed 
under  chloroform,  if  necessary,  to  ensure  the  thorough  removal  of 
the  membrane.  The  subcutaneous  Injection  of  diphtheria  antitoxin 
is  of  undoubted  efficacy,  since  a  marked  decrease  in  the  percentage 
of  mortality  from  diphtheria  has  resulted  in  the  hospitals  where  it 
ban  been  used  It  would  appear  that  the  earlier  the  injection*  ,uv 
made  in  the  disease  the  more  prospect  there  is  of  success  sine* 
antitoxin  can  only  neutralise  the  toiiu  present  in  the  system,  not 
undo  the  damage  to  the  muscles  and  nerves  already  done,  n;r  con- 
trol the  secondary  septic  processes  which  may  have  been  set  up. 
The  dose  must  be  sufficiently  large  and  should  be  regulated  more 
by  the  severity  of  the  symptoms  than  by  the  age  of  the  patient. 
It  must  be  calculated  by  immunising  units  and  not  by  volume. 
Never  less  than  a  thousand  such  units  should  be  administered  in 
a  single  dose,  and  this  should  be  repeated  every  two,  three,  or  totu 
hours  till  all  danger  is  over. 
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Should  the  larynx  become  obstructed*  tracheotomy  must  be  per- 
formed. The  chief  indications  fur  this  up  en  it  ion  are — 1,  retrocession 
of  the  soft  parts  of  the  chest  walls  ;  J.  Mippression  of  the  voice  ; 
and  especially  3f  impeded  expiration.  Before  introducing  the 
icotomy-tube  the  membrane  should  be  thoroughly  removed 
both  from  the  trachea  and  larynx  by  a  feather  or  by  the  suction- 
tube  apparatus,  and  its  re-ion  nation  if  possible  prevented  by  eon- 
-TuLit  spraying  of  the  part  through  the  tube  with  an  alkaline  lotion 
or  lactic  acid.  The  atmosphere  should  be  kept  moist  by  steam  to 
which  an  antiseptic  is  added.  The  patient  should  be  fed  with  soft 
solid  nourishment,  and  if  necessary  by  a  flexible  silk  tube  passed 
through  the  nose.  Stimulants  are  generally  required.  The  recumbent 
posture  should  be  insisted  on  for  some  weeks,  as  there  is  grave  danger, 
if  the  patient  attempts  to  sit  up,  of  sudden  and  fatal  cardiac  syncope. 

Tubercle  of  the  larynx,  also  called  laryngeal  phthisis,  may 
suinutimcs  occur  as  u  primary  affection,  though  it  is  generally 
secondary  to  tubercle  of  the  lung,  It  is  characterised  by  the 
formation  of  miliary  tubercles  under  the  mucous  membrane, 
which  subsequently  break  down,  leading  to  ulceration.  The 
Kiftrtj>tr*m#  are  those  of  ordinary  chronic  laryngitis,  but  in  addi- 
tion to  these,  the  patient  often  presents  signs  of  pulmonary 
phthisis.  On  examination  the  mucous  membrane  looks  pale, 
and  the  aryteno  epiglottidean  folds  swollen  and  often  of  a  pyri- 
form  shape;  later,  ulceration  will  be  discovered,  and  may  be  fol- 
lowed  by  caries  and  necrosis  of  the  laryngeal  cartilages,  dysphagia, 
and  redeina  of  the  glottis.  Treatment — The  usual  constitutional 
treatment  for  tuberculous  diseases  must  be  employed,  combined  with 
guaiacol  (1iy.  in  capsules  three  times  a  day).  Lactic  acid  (10  per 
cent,  to  70  per  cent.)  should  be  applied  to  the  ulcerated  surface,  or 
after  first  curetting  if  ulceration  has  not  as  yet  occurred.  The 
insufflation  of  morphia  or  orthoforra  and  painting  the  part  with 
cocfiin  before  taking  food  may  be  tried  to  relieve  the  cough  and 
the  difficulty  and  pain  in  swallowing.  Should  swallowing  become 
impossible,  the  patient  should  be  fed  with  the  oesophageal  tube  or 
suck  through  a  tube  whilst  lying  face  downwards.  Tracheotomy 
must  be  performed  if  suffocation  threatens. 

Syphilis  of  the  larynx, — In  the  sceoudary  stages  of  syphilis, 
catarrhal  iafiftZ&mfttiOB,  superficial  ulceration,  and  mucous  patches 
may  occur ;  whilst  in  the  tertiary  stages  characteristic  ulcers  due 
to  breaking  down  of  gummata  are  not  very  uncommon.  Tertiary 
ulceration  may  extend  to  the  perichondrium,  or  a  gumma  may  begin 
beneath  that  membrane,  and  in  either  case  lead  to  necrosis  or  caries 
of  the  cartilages.  On  the  healing  of  the  ulcers  contractions  and 
adhesions  producing  stenosis  of  the  larynx  may  ensue.  General 
syphilitic  treatment,  appropriate  to  the  stage,  should  be  employed* 
Scarification  or  tracheotomy  is  called  for  in  tertiary  affections  should 
oedema  of  the  glottis  supervene.     In  Gnosis  an   attempt  may   be 
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made  to  dilate  the  contracted  glottis  by  means  of  Q'Dwyer's  tubes, 
or  the  stricture  may  he  divided  with  a  guarded  kuife  or  with  the 
gal  vauo- cautery.  But  usually  the  patient  is  reduced  to  wearing 
permanently  a  tracheotomy  tube. 

Tumours  both  innocent  and  malignant  occur  in  the  larynx.  <  >i 
the  former  the  papillomata  and  fibromata  arc  the  most  common,  of 
the  hitter  the  epitheliomata.  The  papillomata  occur  m  warty  01 
pedunculated  excrescences,  or  as  soft,  floeeulent,  villous-likc  bodta, 
and  generally  grow  from  the  vocal  cords  and  front  of  the  larynx 
(Fig.  31)0),  They  may  be  single  or  multiple.  The  fibromata  an 
less  common,  and  occur  as  small,  smooth,  solitary,  spherical,  pedun- 
culated,  or  sessile  growths,  springing  from  the  vocal  cords.     The 


Flit*  395, — Papilloma  of  J&tthx* 
(St,  Bartholomew***  Hospital 
Museum,  No*  l&L&J 


Fw.  396. — S&rcoum  of  Jaivnx. 
(SL  ltartbolowewV  Hospital 
Museum,  No,  1653/) 


epitfidiomata  usually  grow  from  the  raucous  membrane  covering  the 
arytenoid  cartilages,   or  from  the  ventricular  bunds  or  cords.     A 
nmmr   growing  from    the   right   arycpiglottic  fold   is 
shown  in  the  accompanying  illustration  (Fig,  396). 

The  chief  symptoms  of  a  growth  in  the  larynx  arc  hours*  m-.-  or 
aphonia,  and  dyspnoea.  When  the  growth  is  pedunculated  the 
symptoms  are  often  paroxysmal  and  intermittent  in  character,  ill 
consequence  of  the  growth  being  moved  by  the  current  of  air  in 
respi ration*  The  laryngoscope  is  essential  for  the  diagnosis.  In  the 
eu  Iv  stages  it  may  be  difficult  to  distinguish  an  innocent  from  a 
malignant  tumour,  hut  if  a  small  piece  can  be  removed,  a  micro- 
sLMjiioal  examination  will  usually  clear  up  the  point.  Later,  the 
rapid  growth  of  the  tumour,  its  tendency  to  ulcerate,  its  induration, 
its  involvement  of  surrounding  parts,  us  indicated  by  tin-  immobility 
of  the  affected  cord,  the  enlargement  of  lymphatic  glands,  and  the 


OPERATIONS   ON   THE   AIR    PASSAGES, 


801 


accompanying  pain  and  cachexia  will  indicate  malignancy.  Fre* 
quently,  however,  the  lymphatic  glands  are  not  involved  till  late  in 
the  disease,  and  there  may  be  no  cachexia. 

TrmtwrttL — Innocent  growths  should  be  removed  if  possible  by 
the  intra -laryngeal  method.  This  maybe  done  by  evulsion  with  the 
laryngeal  forceps,  or  by  excision  with  the  cutting  forceps,  or  with  the 
cold  wire  or  galvano-eautery  snare,  local  amesthesia  being  induced 
by  cocain  or  eucain.  The  multiple  papilloma ta  which  sometimes 
occur  in  children  as  the  result  of  laryngeal  irritation  may  be  removed 
hy  combining  the  administration  of  a  little  chloroform  with  the 
application  of  cocain,  the  child  being  held  In  the  position  seen  in 
Fig.  403.  If  they  recur  tracheotomy  should  be  done,  and  after  six 
months  the  growths  will  be  found  to  have  disappeared.  When  the 
growth  is  of  very  large  size,  or  broad- based,  or  situated  below  the 
cords,  or  in  other  parts  where  it  cannot  be  removed  by  this  method, 
laryngo- tracheotomy  or  thy ro torn y  may  have  to  be  performed,  A 
small  epithelioma  of  one  of  the  vocal  cords  unattended  by  glandular 
enlargement  can  most  successfully  be  removed  by  thyrotomy  and 
the  complete  cutting  away  of  the  growth  with  the  affected  cord. 
For  a  large  malignant  growth,  if  confined  entirely  to  the  larynx,  and 
the  glands  of  the  neck  are  not  involved,  thyrotomy  may  still  be  per- 
formed, and  the  growth  completely  cut  and  scraped  away  from  the 
cartilage?,  or  if  the  cartilages  are  found  invaded,  part*  or  even  the 
whole  of  the  larynx  may  be  extirpated.  Otherwise  palliative  treat- 
ment only  can  be  employed,  or  tracheotomy  performed  if  suffocation 
threatens. 
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Under  this  head  are  included  tntrhroiomy,  tarynyotonii/,  far ;/»*/*** 
tmcfwjtomifi  thyrotomy  ^  subhyoid  phoi •t/nffotvt/it/f  and  intubation  and 
extirpation  of  the  larynx.  A ,  Tracheotomy,  1  ary  ugotoiuy,  and  laryngo- 
tracheotomy  may  be  required,  1,  Far  establishing  a  permanent 
opening  below  an  obstruction  of  the  larynx  ;  2,  as  a  temporary 
expedient  until  such  an  obstruction  can  be  removed ;  3,  for  the 
ei traction  of  a  foreign  body  or  growth  ;  and  4,  to  prevent  blood 
entering  the  trachea  during  operations  about  the  mouth,  jaws,  tongue, 
and  pharynx  B.  Thyrotomy  and  subhyoid  pharyngotomy  may  be 
necessary  for  the  removal  of  a  growth  or  foreign  body  when  such 
cannot  be  extracted  by  the  intradaryngeal  method  or  by  one  of  t In- 
former operations.  C.  Complete  or  partial  extirpation  of  the  larynx 
may  have  to  be  undertaken  for  a  malignant  growth  confined  to  the 
larynx.  Before  performing  any  of  these  operations  the  rafgeoa 
should  consider  well  the  anatomy  of  the  middle  line  of  the  neck. 
Beginning  at  the  chin  is  the  raphe^  between  the  mylohyoid  muscles, 
nest  the  hyoid  bone,  and  then  the  thyro-hyoid  membrane  through 
which  an  incision  is  made  in  the  operation  of  subhyoid  pharyngotomy 
(Fit's.  397,  a,  and  400,  a).     Below  this  is  the  pom um  Adami,  with 
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the  notch  in  the  thyroid  curtilage  which,  though  prominent  in 
adulte,  especially  in  males,  can  hardly  be  felt  in  the  fat  neck 
of  a  child*  An  incision  exactly  in  the  middle  line  through  the 
thyroid  cartilage  is  known  as  tkprotomy  (Figs,  397,  b,  and  400j 
A  little  below  the  thyroid  cartilage  the  cricoid  can  be  felt.  It 
is  situated  opposite  the  fifth  or  sixth  cervical  vertebra  aud  is 
an  excellent  laud  murk,  and  it  can  always  be  distinguished,  how. 
ever  fat  the  neck.  Between  it  uud  the  thyroid  cartilage  is  the 
crico-thyroid  membrane,  which  is  quite  superficial,  being  covered 
only  by  the  skin,  superficial  and  deep  fascia,  and  the  overlapping 
sterno-hyoid  muscles.  This  is  the  spot  where  laryngotomf  is  per- 
formed (Figs,  397,  ot  anil  lrtut  e).      Beta*  the  cricoid  cartilage  are  two 


Fro.  397. — Situation  of  incisions  for  operations  in  muMle  line  of  ne^k.  a.  5uMiti>i<1 
pLftryugutomy.  b.  TbjTotomj.  6.  Lnyn^otomy.  il.  Trnolieotnnij  above  istlitiiun, 
e.  Tracheotomy  below  ifetbmuti.  The  Itnw  only  show  the  rekltfs  situation  of  the 
incisions,  not  their  curry  ot  length. 

or  three  rings  of  the  trachea,  and  then  the  thyroid  isthmus.  There  is 
usually  a  space  between  the  cricoid  cartilage  aud  the  isthmus  of  a 
quarter  to  half  an  inch*  Here  the  trachea  is  merely  covered  by  the 
skin,  superficial  and  deep  fascia,  and  the  overlapping  stemo-byoid 
muscles  on  either  side,  and  it  is  in  this  situation  that  toracheot 
is  best  performed  (Fig*  897,  ii,  imd  4UU,  ill.  When  the  incision  is 
extended  upwards  through  the  cricoid  as  well  as  through  the  upper 
rings  of  the  trachea,  it  is  called  laryngoJrachtvtomy.  After  the  isthmus 
of  the  thyroid  gland,  which,  in  adults,  is  usually  about  half  an  inch 
wide,  follow  four  or  five  rings  of  the  trachea,  and  then  the  upper  border 
of  the  sternum.  Below  the  isthmus  the  trachea  recedes  from  the 
surface,  and  in  addition  to  the  skin  and  superficial  and  deep  fascia, 
ig  covered  by  the  sterno-thyroids  as  well  as  the  sternohyoids,  and  by 
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two  layers  of  deep  fascia  between  which  is  the  large  inferior  thyroid 
plexus  of  veins.  Superficial  to  the  muscles,  the  anastomotic  branch 
between  the  anterior  jugular  veins  also  crosses  the  trachea.  On  the 
trachea  itself  are  several  small  branches  from  the  inferior  thyroid 
arteries,  ami  sometimes  the  thyroidea  ima,  an  abnormal  br 
coming  off  torn  the  aorta  j  whilst,  rarely,  the  innominate  vein  may 
be  higher  than  usual,  and  cross  the  trachea  above  the  level  of  the 
sternum.  On  either  side  of  the  trachea, 
low  in  the  neck,  are  the  carotid  arteries. 
Some  surgeons  perform  tracheotomy  below 
the  isthmus  (Fig.  397,  e,  and  400,  ft) ;  but 
a  review  of  these  anatomical  relations 
makes  it  evident  how  tnaoh  gtvater  is 
the  risk  and  difficulty  then  attending  it. 

Tracheotomy  may  be  performed  either 
above  or  below  the  thyroid  isthmus.  The 
former  situation  should,  as  a  rule,  be  chosen, 
as  here  the  operation  can  be  performed  with 
greater  ease  and  less  risk.  Moreover,  there 
is  less  danger  of  suppuration  extending  be- 
tween the  layers  of  the  cervical  fascia  which 
aru  necessarily  opened  if  the  low  operation  is  done  In  favour  of  the 
low  operation,  on  the  other  hand,  is  the  fact  that  the  opening  is  further 
from  the  disease  when  the  larynx  is  affeeted,  and  nearer  to  the  bronchi 
when  a  foreign  body  has  to  be  extracted  ;  moreover,  there  is  sometimes 
more  room  below  the  isthmus,  as  the  latter  may  touch  the  cricoid 
cartilage.     The  isthmus,  however,  can   be  drawn  downwards  quite 


Flo.  m— Parkers  tmchco- 
turny  tube. 


Pio.  399*— Tnwlicototny  dilMoft, 

easily  with  blunt  hooks,  or,  if  necessary,  may  be  divided  in  the 
middle  line  with  perfect  safety  and  practically  no  lurniorrua^e.  The 
low  operation  may  he  required  for  malignant  disease  of  the  larynx* 
thyroid  or  cervical  lymphatic  glands,  in  order  to  open  the  trachea 
well  below  t  lie  disease.  The  safest  plan  is  then  to  take  the  larynx 
as  the  guide  and  follow  the  trachea  downwards* 

Tracheotomy  any  he  done  either  with  or  without  an  anaesthetic. 
Chloroform  should,  as  a  rule,  be  given  to  children,  as  otherwise 
their  struggles  are  apt  to  embarrass  the  Operator*  In  adults,  how- 
ever, it  is  not  necessary,  as  after  the  akin  incision  has  been  made 
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no  pain  is  felt,  and  chloroform  is  liable  to  increase  the  dyspnira, 
if  present,  to  a  dangerous  ox  tent  and  necessitate  the  operation 
being  rapidly  performed,  whereas  the  more  deliberately  it  cuii  be 
,  the  less  is  the  risk  attending  it.  If  preferred,  a  little  nitrous 
oxide  gas  may  be  given,  or  cocahi  or  euoidfl  may  be  injected.  A 
small  pillow  having  been  placed  beneath  the  neck  so  us  to  render 
it  prominent,  make  an  incision  from  the  cricoid  cartilage,  exactly  in 
the  middle  line,  for  an  inch  and  a  half  to  two  inches  downwards 
according  to  the  age  of  the  patient,  fatness  of  the  neck,  e&& 
{Figs.  397,  d,  and  JG0,d).  I  H vide  t lie  skin  and  superficial  fascia,  anil 
having  found  the  interval  between  theslernohyoid  muscles  continue 
your  incision  between  them,  carefully  avoiding  any  large  veins. 
The  isthmus  of  the  thyroid  wHl  now  be  seen  in  the  lower  part  of 
the  wound  as  a  bluish  red  body ;  and  if  sufficient  room  does  not 
exist  between  it  and  the  cricoid  cartilage,  draw  it  down  gently  with 
a  blunt  hook;  or  if  this  cannot  be  readily  done,  notch  it  in  the 
middle  line  or  divide  it  The  drawing  downwards  of  the  isthmus  is 
greatly  facilitated  by  dividing  transversely  on  the  cricoid  the  layer 
of  fascia  which  extends  from  the  cricoid  cartilage  to  the  isthmus. 
I'v  doing  this,  moreover,  the  wounding  of  the  veins  between  the 
layers  of  fascia  will  be  avoided.  The  first  two  or  three  rings  of  the 
trachea  having  now  been  fully  exposed,  and  all  uteri*]  ha-murrhage 
am-stcd  by  ligature  or  pressure-forceps,  thrust  the  sharp  hook  into 
the  trachea  immediately  below  the  cricoid  cartilage,  and,  steadying 
it  in  this  way,  divide  the  first  two  or  three  rings  by  thrusting  in 
the  knife  with  the  hack  of  the  blade  directed  downwards  and  by 
cutting  towards  the  cricoid.  Venous  hoemoirhage,  except  from  a 
large  vein,  which  of  course  should  be  tied  or  clampedt  need  not 
delay  the  opening  of  the  t  as  it  depends  on  engorgement  of 

the  right  side  of  the  heart,  and  will  disappear  after  two  or  three 
inspirations  through  the  tracheal  wound.  The  wound  in  the 
trachea  being  held  open  by  the  tracheal  dilator,  pass  the  outer 
tube,  made  wedge-shaped,  by  pressing  it  between  the  finger  and 
thumb,  into  the  trachea,  and  then  immediately  insert  the  inner 
cannula*  as  until  this  is  done,  air  cannot  freely  pass  through  the 
tube.  Secure  the  tuba  ftf  rilti  by  tracheotomy  tapes  tied  behind 
the  neck.  Where  the  operation  is  performed  for  croup  or  diphtheria, 
the  tube  should  not,  as  a  rule,  be  inserted  at  once,  but  the  wound 
held  open  by  the  dilator,  and  any  false  membrane  removed  by  a 
feather  passed  both  down  into  the  trachea  and  np  into  the  larynx, 
or  if  this  does  not  succeed,  by  a  Parker's  suction- tube  apparatus. 
The  bivalve  cannula  in  general  use  is  apt,  on  account  of  its  shape, 
to  produce  ulceration  of  the  anterior  wall  of  the  trachea,  on  which 
fam  its  curve  it  must  necessarily  impinge;  it  has  even  been 
known  to  perforate  the  wall  find  to  enter  the  innominate  ar 
This  can  be  prevented  by  the  improved  shape  of  the  cannula 
invented  by  Mr,  R.  W.  Parker  ( Fig,  398).     Should  the  breathing 
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ceaso  during  the  ope  ration  the  trachea  should  a  till  he  opened,  the 
obstructing  membranes  removed,  and  artificial  respiration  persevered 
in  for  some  time. 

Dangers  and  difficulties  of  the  operation. — Where  the  operation 
can  be  done  deliberately,  and  on  a  patient  with  a  thin  neck,  it  is 
n.led  with  no  great  difficulty  ;  but  where,  as  ia  frequently  the 
case,  it  has  to  be  undertaken  on  an  emergency,  possibly  with 
insufficient  light  and  with  no  skilled  assistant  at  hand,  or  on  a 
young  child  or  infant  with  a  fat  neck,  and  has  to  be  completed 
rapidly  to  prevent  death  from  suffocation,  it  is  perhaps  one  of  the 
most  trying  that   the  surgeon   is   called   upon    to  perform.      The 


Fin,  400, — Inuiaioiu  ia  certain  operation*  on  tbe  neck.  a.  Subhyoid  nhiiryngotomy. 
k  Thyrotomy.  c.  taryngotomy.  A.  Tracheotomy  alrovc,  and  e  IkjIow,  fcfcq 
isthmus  of  thyroid,  f.  Ligature  of  subclavian  (3rd  part),  g*  Ligature  of  lingual, 
h.  Ligature  of  temporal ;  exposure  of  auric ulo-temporal  nerve,  i.  Ligature  of 
i  carotid. 


dangers  into  which  the  inexperienced  and  unwary  may  then  fall  are 
the  following: — 

1.  The  hi/oid  bone  or  the  th/roid  cartilage  may  be  mistaken  for 
the  cricoid  cartilage,  and  the  incision  made  through  the  thyrohyoid 
nioiubraiic  <>r  into  the  thyroid  cartilage.  This  mistake  could  hardly 
OOOW  except  in  a  fat-necked  child,  and  then  only  through  careless- 
ness in  not  determining  the  position  of  the  cricoid  cartilage  before 
beginning  (she  operation, 

2.  Thf    interval  he&wtm  the  §$erwoJkpoii  wHwefa  w&g  ^  missnft 
and   the   dissection   carried   to   one   or  other  side   of   the   tank 
The  thyroid  body  and  even  the  carotid  artery  has  in  this  way  been 
wounded.      To  avoid  such   a   disaster   the   head    should  be  held 
perfectly  straight  and  th?  incision  made  accurately  in  the  middle 
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line;  one  side  of  the  wound  should  uot  bo  retracted  more  than 
the  other;  ami  the  index  finger  should  he  used  from  tin  jo  to 
time  to  make  sure  that  the  dissection  is  being  made  over  tin 
trachea. 

3.  Too  *hort  an  incision  mat/  be  made,  and  consequently   b 
source  of  embarrassment  in  drawing  down   the  thyroid  isthmus,  and 
in   defining  the  trachea  before  it  is  opened,     The  incision  should 
never  be  less  than  an  inch  and  a  half  long  even  in  a  child. 

4.  One  or  more  large  wilts  mat/  be  woundcdt  and  the  steps  of  the 
operation  he  considerably  impeded  by  haemorrhage.  Their  walls 
are  very  thin  :  great  care  therefore  is  necessary  to  avoid  injuring 
them. 

5.  The  knife  may  perforate  thr  pout  trior  watt  of  the  trachea  and 
1    the  oesophagus.      Caution,   therefore,  is  necessary,  and  some 

advise  that  the  knife  should  be  held,  whilst  incising  the  trachea, 
with  the  forefinger  placed  on  one  side  half  an  inch  from  its  point, 
so  that  it  cannot  penetrate  too  deeply. 

6t  The  kmff  may  dip  to  one  *idet  instead  of  entering  the  trachea. 
This  can  hardly  happen  if  the  trachea  is  fixed  by  the  sharp  hook 
and  drawn  well  forward  into  the  wound  whilst  being  perforated, 

7.  Thi  in  nominate  vein  and  even  the  innominate  artery  have  been 
wounded  in  incising  the  trachea  during  the  performance  of  the  low 
operation.  The  knife,  therefore,  should  be  introduced  with  the 
back  of  the  blade  towards  the  sternum,  and  the  incision  made  from 
below  upwards. 

8.  Wood  mat/  mter  thr  toichea,  and  if  allowed  to  remain  there 
will  coagulate,  and  the  clots,  being  drawn  into  the  bronchi  and 
acting  its   plugs,   may  cause   suffocation.      This  danger  should   be 

nst  by  clamping  all  bleeding  vessels,  and  thoroughly 
exposing  the  trachea  before  i noising  it,  lest  there  should  be  a  vessel 
in  front  of  it.  Should  only  a  little  blood  enter  the  trachea*  it  can 
be  coughed  up  ;  but  if  the  amount  is  large,  the  patient's  bead 
should  be  depressed,  the  wound  of  course  beiug  held  open  by 
retractors,  to  allow  the  blood  to  run  towards  the  mouth  instead  of 
down  wards  into  the  bronchi.  Where  there  is  a  general  oozing  of 
blood  from  the  wound,  the  introduction  of  the  tube  will  arrest 
by  relieving  the  cyanosis. 

9.  The  tracheotomy  tub*-  mat/  be  forced  between  the  f atria  and  the 
frfmt   vail  of  the  trachea  ;  or  one  valve  of  the  tube  map  be  /Httitctl 

v  the  ttachea  and  thr  other  outside. — To  escape  these  iOOidQOti 
the  incision  in  tin.-  trachea  should  be  free,  and  its  edgefl  well 
ret  meted,  or  one  edge  may  la?  held  by  a  sharp  hook. 

tu,  77/  r  tnhr\  tohtre  wumbramt  i»  pre$ent9  may  6«  pastnl  betwet* 
thr  trttidatd  a-tt/f  and  t&4  falH  wvtmknmt)  a  danger  that  may  be 
guarded  against  by  removing  the  membrane  before  introducing 
the  tube. 

I  L    The  tube  Jul*  been  jKiutd  upward*  into  tfte  larynx  in&tead   <>j 
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dowiwirds  into  the  trachm.- — No  excuse,  and  it  is  to  be  feared  no 
remedy,  could  be  found  for  such  gross  ignorance 

Aftrr-trtatment. — The  room  should  be  kept  at  I  uniform  tem- 
perature, the  air  rendered  moist  by  means  of  a  steam-spray 
apparatus,  but  the  bed  should  not  be  surrounded  with  curtains  as 
was  formerly  advised.  The  inner  tube,  especially  if  the  operation 
is  performed  for  diphtheria  or  croup,  should  be  freed  at  frequent 
intervals  with  a  feather,  or  with  a  small  sponge  fixed  on  a  wire, 
and  well  cleansed  by  the  nurse  at  least  two  or  three  times  a  day; 
Mm  outer  tube,  which  also  requires  cleansing  once  a  day,  should 
only  be  removed  by  the  surgeon  himself.  Where  it  is  necessary 
that  a  tube  should  be  worn  for  any  length  of  time,  Mr.  Morrant 
Baker's  india-rubber  cannula  should  be  substituted  for  a  silver  tube, 
Walsham  has  employed  this  immediately  after  the  operation,  but 
it  is  perhaps  safer  not  to  do  so  until  the  wound  has  been  dilated 
for  a  few  days  by  the  silver  cannula,  a%  at  first,  the  resiliency  of 
the  tracheal  rings  tends  to  close  the  wound,  and  the  india-rubber 
has  been  found  in  some  instances  not  sufficiently  stiff  to  » 
their  pressure.  The  pilot  shown  in 
Fig.  401,  inasmuch  as  it  renders  the 
end  of  the  tube  stiff*  and  wedge-shaped, 
facilitates  its  introduction.  The  india- 
rubber  tubes  may  be  worn  with  the 
greatest  comfort,  and  for  prolonged 
periods*  Walsham  has  now  a  patient 
who  has  worn  them  fof  upwards  of  e%bt 
years.  When  lined  with  canvas,  as  sug- 
gested by  Mr.  Baker,  the  tube  will  last  in  very  good  condition  for 
Qft&riy  twelve  months.  If  a  silver  tube  be  worn  it  should  be 
examined  on  each  removal,  any  blackening  of  the  end,  and,  of  cuurse, 
the  presence  of  blood,  being  an  indication  that  ulceration  is  in  pro- 
gress. The  tube  should  only  be  worn  as  long  as  respiration  through 
glottis  is  impeded.  To  determine  when  it  maybe  dispensed  with 
it  is  merely  necessary  to  close  the  wound  with  the  finger  and  Ihus 
In-  breathing.  As  a  rule,  it  is  better  to  remove  it  at  first  only 
daring  the  day,  or  fof  a  few  bouts  at  a  time,  or  where  a  fenestrated 
ram  m  la  is  used  the  external  opening  may  be  stopped,  for  certain 
periods,  with  a  plug  to  gradually  accustom  the  patient  to  breathe 
through  the  glottis*  When  the  tube  has  been  worn  for  any  length 
of  time  some  difficulty  is  often  experienced  in  leaving  it  off.  This 
may  depend  chiefly  on  :  I,  the  formation  of  granulations  in  the 
trachea  above  the  opening  for  the  tube;  %  adhesions  of  tin.'  *0od 
cords  to  one  another;  and  3,  paralysis  complete  or  partial  <►!'  the 
intrinsic  muscles  of  the  larynx.  Where  granulations  are  the  cause 
of  the  obstruction,  they  should  be  touched  at  intervals  with  nitrate 
of  silver.  Where  there  is  adhesion  of  the  vocal  cords  the  glottis  may 
either  be  dilated  by  G'Dwyer's  tubes,  or  the  adhesions  broken  down 


Fia.    401,—  Walaham'a  pilot  for 
Mr.  Momuit  Baker's  soft  tube. 
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by  ptebef  owned  up  through  the  wound  or  down  through  the  mouth. 
The  power  of  fetus  muscles  may  be  restored  by  galvanism,  one  pole 
being  placed  in  the  larynx,  arid  the  other  over  the  situation  of  the 
recurrent  laryngeal  nerve.  Id  children  the  condition  improves  as 
they  grow  older  and  as  the  larynx  becomes  more  developed* 

LaJryngotomy*— Feel  for  the  cricoid  cartilage,  and  if  the  case  is 
urgent,  and  the  patient  evidently  in  t-rtrrmis,  plunge  a  penknife 
through  the  skin  and  subjacent  crico-thyroid  membrane  trans- 
versely, immediately  above  the  cricoid  cartilage,  and  hold  the 
wound  open  by  a  hair- pin,  piece  of  wire,  toothpick,  drainage 
tube,  etc.  When  the  operation  can  be  done  deliberately,  make 
an  incision  exactly  in  the  middle  line  of  the  neck  from  a  little  above 
the  lower  border  of  the  thyroid  curtilage  to  a  little  below  the  upper 
border  of  the  cricoid  cartilage  (Figs.  8S7,  c,  and  400,  c),  and  the 
cricothyroid  membrane  having  been  thus  exposed,  incise  it  trans- 
versely, introducing  the  knife  immediately  above  the  cricoid 
cartilage,  so  as  to  be  as  far  as  possible  from  the  vocal  cords,  and 
iu  order  to  avoid  wounding  the  little  crico- thyroid  artery  which 
anastomoses  with  its  fellow  usually  across  the  upper  part  of  the 
space.  This  artery,  though  commonly  so  insignificant  that  any 
hemorrhage  from  it  could  be  readily  controlled  by  the  tube,  m 
sometimes  of  Considerable  sue,  and,  K  then  wounded,  would  require 
tying.  The  laryngotomy  tube  should  be  somewhat  compressed 
from  above  downwards,  so  as  better  to  correspond  with  the  shape 
of  the  cricothyroid  space.  Some  surgeons  recommend  that  the 
incision  through  the  crico- thyroid  membrane  should  be  vertical 
ia  the  anterior  jugular  veins  and  the  crico- thyroid  muscles  have 
been  injured  in  making  the  transverse  incision,  and  an  aerial 
fistula  has  at  times  remained  after  the  latter  has  been  employed. 
Further,  the  vertical  incision  has  this  advantage,  that  it  can  be 
prolonged  downwards  through  the  cricoid  cartilage  if  n 
is  required. 

Laryngo- tracheotomy  consists  in  prolonging  the  incision  in 
the  trachea  through  the  cricoid  cartilage.  It  is  sometimes  done 
ulun  1 1 10 re  is  not  room  between  the  cricoid  cartilage  and  the 
isthmus  for  the  performance  of  tracheotomy  ;  also  for  the  purpose 
of  removing  a  growth  from  the  larynx.  Although  no  harin  may 
follow  the  division  of  the  cricoid,  it  should  be  avoided,  if  possible, 
as  tire  integrity  of    the  larynx    is   thereby    interfered    with,  and 

urns   impairment  of  the   vocal  apparatus  has  occasionally  been 

the  retalfe. 

GofttporuOH  qf   ike  operations  of   U?mckdo$&m$  and  torgngoimmf. 

—  Laryngotomy  is  a  much  easier  operation  and  can  be  tioftfi 
with  greater  rapidity  than  tracheotomy.  For  this  reason  it  is 
far  twceUmet  the  one  to  be  undertaken  on  an  emergency,  as,  lot 
instance,  threatened  suffocation  from  the  impaction  of  a  portion  ot 
food  at  the  entrance  of  the  larynx,     In  children  tracheotomy,  or,  in 


the  case  <>f  nil  emergency,  laryngo-tracheotomy,  should  always  be 
undertaken,  as  the  cricothyroid  space  in  them  is  too  small  to  admit 
a  tube*  lu  adults,  when  either  laryngotomy  or  tracheotomy  can  be 
performed  deliberately,  the  opinions  of  surgeons  are  somewhat  at 
variance  as  to  which  operation  ought  to  be  undertaken  for  the 
varying  conditions  calling  for  an  opening  into  the  air  passages  below 
the  glottis.  We  nearly  always  do  tracheotomy  (except  in  cases  of 
emergency),  as  this  operation  does  not  interfere  with  the  integrity 
of  the  larynx  ;  whereas  after  laryngotomy  the  voice  has  at  times  been 
lost  or  impaired  owing  to  contraction  of  the  crico-thyroid  membrane, 
or  to  inflammation  of  the  crico-thyroid  joint  or  crico-arytenoid  joint. 
Further,  there  is  often  difficulty  with  the  tube, 

Thyrotomyp  or  laying  open  the  larynx  from  the  front  by  dividing 
the  thyroid  cartilage  in  the  middle  line,  uiay  be  required  for  the 
removal  of  a  tumour  or  a  foreign  body  impacted  in  the  larynx  after 
a  thorough  and  careful  attempt  has  been  made  to  extract  it  by 
the  natural  passages  {intra-laryn*jtal  method),  Make  an  incision 
accurately  in  the  middle  line  of  the  neck  from  the  hyoid  bone  to 
the  cricoid  cartilage  (Figs.  397,  b,  and  400,  b),  and  having  exposed 
the  thyroid  cartilage,  and  stopped  all  bleeding,  divide  it  along  the 
angle  formed  by  the  junction  of  the  ala?,  taking  care  to  do  bo  in  the 
middle  line  so  as  not  to  injure  the  vocal  cords.  Separate  the  ahe, 
paint  the  parts  with  cocain  (10  per  cent,  to  20  per  cent)  to  allay 
cough  and  reflex  vomiting,  and  remove  the  growth,  etc.,  and  bring 
the  alee  accurately  together  again,  and  unite  them  by  silver  wire  or 
kangaroo* tail-tendon  sutures,  which  should  not,  however,  be  passed 
through  the  whole  thickness  of  the  cartilage.  When  the  removal 
of  the  growth  is  likely  to  be  attended  with  hemorrhage,  tracheotomy 
should  first  be  performed  and  the  trachea  plugged  by  Hahn's 
cannula.  The  head  should  be  kept  low  and  on  one  side  after  the 
operation,  and  the  tube  removed,  if  possible,  at  once,  or  within 
twenty-four  hours. 

Subhyoid  pharyngotomy  consists  in  opening  the  pharynx 
through  the  thyrohyoid  membrane  (Figs.  397,  a,  and  400,  a),  for 
the  purpose  of  removing  a  tumour  or  impacted  foreign  Iwdy  at 
the  entrance  or  in  the  upper  part  of  the  larynx.  It  is  best  done  by 
a  vertical  incision,  extended,  if  need  be,  through  the  hyoid  bone  into 
the  tongue,  keeping  strictly  to  the  middle  line*  This  is  better  than 
a  transverse  incision,  as  the  latter  is  apt  to  give  way  when  food  is 
forced  against  it  in  swallowing. 

Intubation  of  the  Larynx  is  employed  as  a  substitute  for 
laryngotomy  or  tracheotomy,  in  certain  cases,  such  as  oedematout 
laryngitis,  diphtheritic  laryngitis  of  moderate  severity,  and  in 
the  treatment  of  laryngeal  stenosis,  It  owes  its  success  to  the 
apparatus  (Fig.  402),  invented  by  O'Dwyer,  winch  must  be  strictly 
adhered  to.  The  position  in  which  a  child  is  held  is  shown  in 
Fig.  403  \  the  tube  is  guided  into  position  by  the  left  forefinger, 
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which  hooks  forwards  the  epiglottis  whilst  depressing  the  tongue. 
In  older  patients  the  laryngeal  mirror  is  the  guide. 

One  hindrance  to  the  wide  use  of  intukitnui  h  the  difficulty  in 
ittt reducing  the  tube*  This,  however,  may  be  got  over  by  practice. 
But  a  much  greater  difficulty  is  the  want  of  trained  assistance  in 
holding  the  patient ;  moreover,  the  tube  may  be  coughed   up  at 


?m.  i02,—  GT)wyera  intubation  apparatus     The  gag  ti  on  tbc  left ;  befow  it  i 
scale  I'V  wbtan  the  proper  *iird  tube  i*  selected,  ncRl  iv  the  holdcj  foi  in 
tlm  ittt«*.  nifl  Mti  tu  ibis  i#  the  extractor.     An  obturator  or  plug*  nuen  I 
■erie*  of  tubes  on  the  right,  m  screwed  into  Uw  holder  and  tit*  the  tube.     Wfcd 
tube  i*  jtiwerteil  u  pull  on  the  trigger  of  the  hoi der  causes  the  teeth  ut  the  front  end 
to  jiunh  off  the  tube,  when  the  obturator  can  l*  withdrawn,  which  i-  Um  Dtfl  e**j 
a*  the  obturator  hiuj  a  hinge  in  the  middle*     The  tubes  arc  of  heavy  brass  with 
«\|«iKk»tl  heatjji  to  ml  on  the  Tentriculor  band*,  and  a  pronniteaue  pt*  tenor  1y 
irhidh  "  -ts  brtweou  the  arytenoid  cartilagea.     In  the  tjentre  of  thv  in  In;  in  a  J  uniform 
sotargenant  which  vWn  in  poeitiflM  is  j«»t  below  the  vocal  cord*,  to  ilmt  the  tuba 
Ii  thus  kept  in  place  and  doe*  not  riVfe  up.     Through  the  head  nf  the  tuta  i*  a 
bole  for  a  double  ligature,  by  which  the  tube  can  bo  withdrawn  out  of  the  m 
Uut  when  tbe  tube  la  left  free  it  is  removed  by  the  extractor,  wk  'ieaUj 

a  pair  of  crocodile  forceja  with  the  jawa  revtraed.     The  end  of  the  extra*' 
inserted  into  the  tnte  and  it*  j»wa  caused  to  separate,  when  the  *WT»tioM  on  the 
outer  aspect  engage  in  the  lumen  of  the  tube,  which  can  now  be  withdrawn. 


any  time,  and  1 1 1 -_■  (HUM  haw  no  metms  of  reHeviog  the  dyapn«> 
nhv  haa  after  tracheotomy  ;  hence  its  use  1ms  mainly  to  Ijc  OOttfloed 
to  hospitals,  where  the  tube  can   lie  ijuickly  replaced  dent 

surgeon.  It  is  alsu  unsuitable in  marked  diphtheric  laryngitis,  for 
the  introduction  of  the  tube  may  push  membrane  down  into  the 
trachea  which  cannot  be  coughed  up;    but,  on  the  other  hoi 


Fig,    403. — Intubation  of  tin?  larynx  (after  Northrop        A   child  bold  In  po 

whilst  the  surgeon  i*  ibout  to  introduce  the  tube. 

and  tho  glands  iu  the  neck  are  not  involved.  First  perform 
tracheotomy,  and  plug  the  trachea  with  Hahn's  tampon  c-annulit, 
and  continue  the  administration  of  the  anaesthetic  (hrougfa  it. 
Next  make  an  incision  in  the  middle  line  of  the  neck  front  the 
Hyuid  boiifl  to  the  tracheotomy  wound,  with  a  transverse  cut  at  each 
end  if  more  room  is  required;  free  the  upper  |>art  of  the  trachea 
and  the  larynx  from  their  attachments  by  dissecting  close  to  these 
structures,  securing  all  bleeding  vessels  as  they  are  divided.  Divide 
the   trachea  above   the   cannula   and  detach    the   larynx    from   the 
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remaining  connections,  working  from  below  upwards.  Where  part 
of  the  larynx  can  be  saved,  the  risks  of  the  operation  will  be  greatly 
lessened*  Lightly  plug  the  wound  with  aseptic  gauze,  having  the 
cannula  in  situ  for  twenty-four  hours.  Tho  patient  should  Us  with 
his  head  low  and  on  one  side,  and  should  be  fed  at  first  through  a 
soft  tube  passed  down  the  oesophagus,  and  by  nutrient  onemata. 
On  the  healing  of  the  wound  an  artificial  larynx,  if  the  whole  organ 
has  been  removed,  may  be  fitted  to  the  parts,  by  the  help  of  which 
the  patient  will  be  able  to  speak  moderately  distinctly, 


DISEAWRH    OF    TUB    CHKKT-WALL. 

Caries  and  necrosis  of  the  sternum  and  ribs  may  be  trau- 
matic, syphilitic,  tuberculous,  actinomycotic,  or  pyiemic,  or  may  follow 
typhoid  fever, 

Gummata  occur  over  the  sternum  or  ribs,  spreading  0*61  the 
clavicle,  and  give  rise  to  induration  and  pain,  especially  at  night. 
The  skin  becomes  dusky  red,  the  gumma  softens  and  an  ulcer 
forms,  beneath  which  there  is  necrosis  of  bone.  A  gumma  has  to 
be  diagnosed  from  aneurysm  perforating  the  chest- wall,  tubercle, 
actinomycosis  and  new  growths,  From  an  aneurysm  it  may  be 
known  by  the  absence  of  pulsation  and  bruit.  Improvement  under 
autisypbilitic  treatment  will  confirm  the  view  as  to  the  character  of 
the  disease. 

Tuberculous  disease  may  cause  a  cold  abscess,  especially  over 
the  junction  of  the  sternum  and  ribs,  in  children  and  young  adults, 
This  must  be  distinguished  from  a  localised  empyema  pointing 
forwards  between  the  ribs,  Trmtmtnt. — Incision  and  removal  of 
carious  and  cheesy  bone  and  cartilage,  the  cavity  being  then  filled 
wiih  gauze. 

Retrosternal  abscess  or  abscess  in  the  anterior  mediastinum 
may  be  due  to  tuberculous  caries  of  the  back  of  the  sternum,  to 
necrosis  from  injury  or  other  causes*  to  acute  osteomyelitis  of  the 
sternum  (the  most  dangerous  form)1  to  the  breaking-down  of  tuber- 
culous glands  and  gummata,  to  suppurating  cysts  in  the  remains  of 
fcht  thymus  gland,  and  to  septic  extension  from  the  neck, 

Symptmm. — There  is  fever  with  pain,  oedema,  and  later  fluctuation 
in  the  episternal  notch,  in  an  intercostal  space  or  over  the  sternum 
itself.  There  may  be  also  dyspnoea  and  venous  congestion  in  the 
neck.  The  special  signs  of  aneurysm  are  absent,  which  affection,  as 
well  as  retrosternal  goitre,  does  not  give  rise  to  inflammation. 
TreatmsnL — The  overlying  sternum  is  carefully  removed  by  g> 
chisel  or  trephine.  The  removal  may  be  begun  on  one  or  other 
side,  or  by  deepening  the  episternal  notch  until  the  cavity  can  be 
cleared  out  and  gently  filled  with  gauze.  The  greatest  care  must  be 
tiken  not  to  injure  the  pericardium  or  a  large  venous  trunk. 

Actinomycosis  of  the  chest-wall  in  generally  secondary  to  ibis 
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disease  in  the  lung*  Several  bluish  sinuses  form  in  a  mass  of  indu- 
rated tissue  discharging  pus  containing  the  characteristic  granules, 
and  the  chest- wall  and  pleura  prove  on  exploration  to  be  occupied  by 
an  extremely  vascular  granulation  tissue  similar  to  a  suppurating 
sarcoma  (see  further  under  Actinomycosis  of  the  Lung). 

Tumours  of  the  chest-wait — Sarcomnx,  both  primary  and 
secondary,  may  grow  from  the  sternum  or  ribs.  Generally  they  are 
periosteal  and  may  contain  cartilage  or  bone,  but  a  myeloid  sarcoma 
may  possibly  spring  from  the  interior  of  the  sternum. 

MistotkUdc  carcinoma^  or  the  direct  extension  of  a  cancer  of  the 
breast,  may  involve  the  chest- wall.  In  the  former  case  the  sternum 
may  be  infiltrated  and  softened  without  being  much  altered  in 
shape. 

Tumours  of  the  chest-wall  are  distinguished  from  intrathoracic 
growths  by  the  breath  sounds  beneath  beiug  normal,  and  by  the 
absence  of  pulsation  and  of  au  Impulse  on  cough.  They  must  also 
be  distinguished  from  the  diseases  described  above,  namely,  syphilis, 
tubercle  and  actinomycosis.  It  is  only  exceptionally  that  success  is 
likely  to  follow  removal,  unless  in  the  case  of  a  myeloid  sarcoma, 
Thr  extent  of  the  tumour  must  first  be  ascertained  by  opening  the 
pleural  cavity  and  exploring  the  inner  aspect,  when  the  whole 
thickness  of  the  chest- wall  may  be  cut  away,  including  the  tumour, 
and  the  hole  filled  with  gauze  (see  Rmettion  of  Rib*  for  Empyema). 
The  only  tumour  suitable  for  shelling  out  would  be  a  myeloid 
sarcoma* 

Subpleura!  lipomata  are  occasionally  met  with.  They  spring 
from  the  external  layers  of  the  pleura,  and  perforate  the  intercostal 
muscles,  retaining  their  attachment  to  the  pleura  by  a  peduncle. 
They  should  be  removed  and  the  peduncle  ligatured.  They  cannot 
be  easily  diagnosed  from  a  cold  abscess  by  palpation. 

Aspiration  of  the  pleural  cavity* — Aspiration  may  be  required 
for  diagnosis  or  relief  of  pressure.  For  rfiagnom  an  exhausting 
syringe  with  a  long  strong  needle  of  not  too  fine  a  bore  is  inserted 
through  the  seventh  or  eighth  interspace  in  the  post-scapular  line 
for  about  two  inches,  unless  there  is  some  reason  for  exploring 
above  and  in  front  The  cavity,  if  small,  is  more  likely  to  be  reached 
at  that  point ;  above  and  in  front  the  needle  may  enter  the  lung,  peri- 
cardium or  pleural  adhesions,  and  below,  the  diaphragm.  The  needle 
should  be  sharp  pointed  and  be  pushed  in  smartly  so  as  to  pierce 
thickened  pleura  and  the  point  should  be  then  moved  a  little  to  prove 
that  a  cavity  has  been  entered.  Herons  and  hydatid  fluid,  also  thin 
pus  may  be  drawn  off;  if  only  a  little  is  obtained,  this  may  be  proved 
under  the  microscope  to  contain  inflammatory  or  pus  cells  or 
organisms,  or  a  stab  culture  inoculated  by  the  needle  may  show  a 
growth.  The  needle  may  not  draw  off  fluid  because  it  has  become 
blocked  by  fibrin  or  the  pus  is  too  thick,  or  the  point  has  entered  a 
spongy  mass  of  fibrin,  or  the  wall  of  a  loculus,  when  a  second 
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attempt  may  yield  more  information ;  or  the  fact  that  the  needle 
enters  a  more  solid  material  than  long*  from  which  only  blood  is 
dr&wa,  may  point  to  a  tumour  or  actinomycosis,      A  pleural  r/fV 
should   be  drawn  off  with   the  aspirating  bottle  and  syringe,  llM 
akin  ;  red  and  carbolic  acid  drawn  through  the  needle 

beforehand,  the  working  of  the  syringe  and  cocks  and  the  form 
of  a  vacuum  in  the  bottle  tested,  The  patient  is  sitting,  leaning 
forward  and  supported,  and  the  trocar  and  cannula  inserted  as 
described  above  for  the  aspirating  syringe.  The  fluid  should  he 
allowed  to  escape  slowly  to  avoid  distress  and  cough,  and  when  it 
ceases  to  flow,  the  needle  is  quickly  withdrawn  without  relaxing 
the  exhaustion  and  the  puncture  covered  with  a  collodion  dressing. 

Sown  Mriw-cohmred  fluid,  turbid  fluid,  hydatid  fluid,  air  and 
thin  pus  may  be  thus  drawn  off,  If  the  fluid  is  hydatid,  £«.,  eh-ar, 
imobfourtd,  free  from  albumin,  therefore  not  frothing  easily,  and 
having  the  other  characteristics  (see  p.  164);  aspiration  should 
immedintely  be  stopped  for  fear  of  fatal  pulmonary  tedema,  and  the 
operation  for  an  hydatid  cyst  at  once  proceeded  with.  If  the  fluid 
is  purulent  or  aero-purulent,  there  is  DO  object  iu  continuing  the 
ration,  since  the  sooner  an  incision  is  made  the  better,  except 
in  tuberculous  cases  when  the  patient  is  dying  from  pulmonary 
phthisis.  Aspiration  of  blood  in  hemothorax  and  of  air  in  pneumo- 
thorax may  relieve. 

A  serous  effusion  may  have  to  be  tapped  several  times,  especial 
care  being  taken  each  time  to  avoid  septic  infection;  increasing 
turbidity  due  to  leucocytes  indicates  the  onset  of  suppuration.  If 
after  several  tappings  no  advance  in  expansion  of  the  lung  is  found* 
although  the  fluid  still  remains  simply  serous,  the  chest  should  be 
d  rimed. 

Operation  for  empyema  thoracis, — An  empyema  thoracis, 
like  other  col  lections  of  pus,  requires  eurgical  treatment  at  the 
earliest  possible  moment  by  such  a  free  incision  that  all  the 
contents  are  forthwith  removed,  and  that  uo  recollections,  how- 
ever temporarily,  occur  to  check  healing  or  the  recovery  of  the 
patient  from  the  effects  of  the  previous  septic  absorption.  The 
healing  ti  -miliar  to  that  of  other  abscess  eavitiee,  namely,  by  the 
fulling  in  of  the  walls,  which  become  lined  by  healthy  ^ranulati 
ultimately  changing  into  fibrous  tissue.  Union  by  second  inUal 
then  occurs  between  the  pleural  surfaces,  ending  at  the  line  of 
incision. 

The  common  form  of  non-traumatic  empyema  seen  formerly  was 
described  lis  OOQtftfltiog  creamy  pus  of  a  sweetish  odour,  without, 
much  change  in  the  pleural  surfaces,  so  that  after  ila  removal 
the  lung    BXpasdfd    freely    and    at    once.       Nowadays,    caper 

BflaectflOD  with  influenza,  and  probably  as  the  result  of  a 
pneumoeoccus  infection,  the  empyema  is  of  a  fibrinous  character, 
the  pus  forming  in  the  meshes  of  a  spongy  mass  of  fibrin,  which 
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cannot  escape  through  a  small  incision,  whilst  both  the  visceral 
and  parietal  pleura  are  much  infiltrated  and  rendered  rigid  by 
fchti  fibrinous  exudation,  so  that  expansion  of  the  lung  in  not  so 
spontaneous.  BesidesJ,he  pneutnacoccus,  many  ntln'r  (some  twenty) 
organisms    have    been    found    in    em  pv  em  at  a.     ~K    streptococcus 


empyema  may  be  attended  by  marked  o?dema  of  the  chest- wall, 
an d  w li en  com bin  era  with  pneumonia  i*T  of  very  unfavourable 
prognosis.  Tuberculous  empyema  causes  a  marked  thickening  of 
the  pleura,  also  caries  of  ribs,  and  may  occur  even  when  the  lungs  are 
not  already  broken  down  into  tuberculous  cavities.  Empyema  may 
also  result  from  actinomycosis  of  the  lung  extending  outwards  to 
the  pleura  and  chests  wall  The  great  vascularity  of  the  tissue  in 
these  cases  prevents  any  further  measure  than  a  cautious  attempt  to 
reach  retained  pus.  But  the  prognosis  is  bad,  since  extension  may 
go  on  from  the  chest-wall  to  the  spine.  An  empyema,  further,  may 
be  associated  with  pneumonia,  broncho-pneumonia,  or  gangrene  of 
the  lung.  In  the  last  instance  the  pus  is  mixed  with  stinking  gaa 
from  the  presence  of  a  gas- forming  bacillus  belonging  to  the  colon  - 
bacillus  group,  By  very  early  incision  and  removal  of  the  sloughing 
lung,  the  patient  may  be  saved,  supposing  always  the  condition  to 
be  limited.  Operation. — The  patient,  having  more  or  less  dyspi 
it  is  essential  that  only  a  very  little  anaesthetic,  especially  if  chloro- 
form is  used,  should  be  given  until  some  of  the  fluid  has  been  let 
out  From  nop-.ohsejvaiice  of  this  rule  suddeu  death  has  often  been 
reported,  although  in  severe  orthopnea  we  have  not  seen  any  harm 
from  a  little  gas  followed  by  ether,  or  a  few  whiffs  of  A.L'J'«J 
SStill  the  surgeon  should  stand  by  ready  to  rapidly  cut  into  the 
chest  immediately  that  the  combination  of  the  amesthetic  and  the 
previous  cyanosis  bas  produced  sufficient  analgesia.  Should  the 
breathing  stop,  the  fluid  should  forthwith  be  let  out,  before 
beginning  artificial  respiration.  If  some  of  the  pus  can  be  drawn 
off  through  an  aspirator,  this  may  be  done  before  the  amesthetic  is 
given,  and  is  especially  important  in  the  rare  instances  of  a 
bilateral  effusion.  The  patient  is  turned  to  the  opposite  aide  and 
the  arm  of  the  same  side  held  up.  If  brought  to  the  edge  of  a 
high  table  this  turning  can  be  largely  avoided  ;  if  on  a  low  table  or 
bed,  the  patient  may  be  turned  nearly  on  to  the  face,  as  then  the 
back  part  of  the  sound  lung  will  be  able  to  expand  (Godlee), 

The  line  of  incision  should,  as  a  rule,  bejnade  over  the  seventh 
or  eighth  rib  in  the  post-scapular  line.  This  incision  will  generally 
be  over  the  most  dependent  part  of  the  cavity,  and  will  thus 
avoid  a  counter  opening  having  to  be  made,  whilst  the  removal  of 
a  rib  in  this  position  has  a  good  effect  in  letting  the  chest -wall  fall 
iut  If  the  incision  is  made  lower  the  diaphragm  may  be  wounded, 
or  this  muscle  may  subsequently  rise  up  as  the  pus  is  let  out  and 
narrow  or  block  the  opening.  Moreover,  an  empyema  does  not 
often   extend  below  the   eighth  or  ninth    ribs,   the    lower   pleural 
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cavity  being  shut  off  by  adhesions*  To  open  the  chest  anteriorly 
is  likely  to  necessitate  a  counter- opening.  The  incision  should 
be  nmde  directly  oyer  the  rib  dividing  the  periosteum,  \vhieh_js_ 
rapidly  separated  from  the  bone  iu  front  and  behind  for  lj^  inch  by 
a  raspatory  <  amf  the  ox  posed  piece  of  rib  cut  out  with  bone-forceps.  \J  J 
A  horizontal  incision  is  next  made  through  the  parietal  pleura, 
avoiding  the  intercostal  vessels,  or  forceps  are  thrust  in.  If  the 
pleura  is  much  thickened  an  incision  is  necessary,  or  the  forceps 
may  push  it  inwards  before  them.  All  this  should  be  done  as 
rapidly  as  possible  \  the  bleeding,  if  it  does  not  spontaneously  ft 
is  attended  to  later.  A  little  pus  being  let  out,  more  of  The 
amesthetic  may  be  safely  given.  Then  with  a  sponge  on  a  holder, 
with  forceps  or  with  the  finger,  fibrinous  masses  and  blood-clot  should 
be  detached  and  drawn  out,  loeuli  broken  down,  and  the  margin  of 
the  collapsed  lung  freed  to  encourage  its  expansion,  which  takes 
place  during  expiration  and  cough.  When  the  cavity  has  been 
wiped  out  clean,  the  lung  often  expands  almost  completely,  or  it 
i nav  be  proper  to  separate  freely  its  adhesions,  and  to  remove  a 
piece  from  the  ribs  immediately  above  and  below  the  incision,  or 
owing  to  the  weakness  of  the  patient  to  postpone  this  to  a  second 
operation.  The  cavity  being  wiped  out  when  foul  with  an  anti- 
septic, a  strip  of  iodoform  gauze  is  inserted,  and  the  chest  dressed 
and  bandaged,  but  not  tightly.  The  gauze  checks  oozing  and 
favours  the  development  of  granulations,  whilst  air  cannot  be 
sucked  in  during  inspiration.  The  mere  insertion  of  a  drain  tube 
through  a  small  incision  is  not  so  advantageous,  since  unless  th* 
moisioD  is  large  the  cavity  cannot  be  cleared  of  septic  materia^ 
and  air  tends  to  rush  in  through  the  tube  during  inspiration, 
introducing  septic  organisms  and  favouring  collapse.  Besides,  if  a 
rube  is  kept  in  long  a  sinus  results.  A  piece  of  rib  should  always 
he  re  mo  veil  to  allow  of  a  free  opening  anJT  the  treatment  of  die 
cavity  as  above  described.  H  does  not  increase  the  severity  of  the 
operation  or  lead  to  further  complications. 

TkftracophwUf  or   ^£i*^  ation   consists  in    removing   a 

portion  of  several  of  the  ribs,  for  the  purpose  of  allowing  the  chest 
walls  to  fall  in,  in  cases  of  empyema  where,  after  the  pleura  has 
been  drained,  the  lung  iu  consequence  of  adhesions  does  not 
expand.  An  incision  three  or  four  inches  in  length  may  be  made 
obliquely  downwards  and  inwards  over  the  side  of  the  chest,  just 
in  front  of  the  latissmms  dorsi,  across  the  ribs  the  portions  of  which 
it  is  i nt ended  to  excise.  The  edges  of  the  wound  being  retracted  to 
expose  the  ribs  an  incision  is  next  made  through  the  periosteum 
along  the  course  of  each  rib  for  the  required  distance,  the  periosteum 
separated  with  a  raspatory  from  both  the  outer  and  inner  surf  arc, 
ami  the  rib  then  eut  through  with  the  saw  or  bone  forceps  at  i 
end  of  the  incision,  the  soft  parts  being  protected  by  a  spatula 
passed  beneath  the  rib.      If  the  pleura  is  greatly  thickened  a  portion 


PARACENTESIS   PERiCARIiII. 


m? 


of  the  parietal  layer  may  be  cub  away,  after  applying  ligatures,  and 
t  lie  visceral  layer  then  scraped  so  that  it  may  adhere  to  the  skill 
and  muscles  in  the  Haps  (S^ht^h  *_*>{* ration ) ■  If  the  lung  is  bound 
down  by  the  greatly  thickened  visceral  pleura  this  may  be  dissected 
off  so  as  to  allow  the  lung  to  expand  (jtuliHunary  dr<<ortt?ation).  It 
is  often  wise  not  to  do  tuu  much  on  one  occasion.  The  result  is 
a  falling-iu  of  the  chest-wall  to  meet  the  lung*  A  tendency  to 
d  curvature  of  the  spine  must  be  prevented  by  muscular 
exercisrs,  Failing  a  cure,  hectic  and  amyloid  disease,  or  pyecmia, 
causae  the  death  of  the  patient. 

Pmitmotomtfi  or  incising  the  lung,  may  be  required  for  the 
purpose  of  opening  an  abscess  or  hydatid  cyst,  or  of  draining  a 
gangrenous,  phthisical,  or  brouehiectatic  cavity,  or  for  removing  a 
foreign  body.  This  may  be  done  at  two  operations.  An  incision  is 
made  down  to  the  pleura,  a  portion  of  the  rib  being  excised  ;  if  no 
adhesions  exist  the  lung  is  then  sewn  to  the  pleura  by  stitches 
passed  deeply  by  means  of  Hagedorn's  needles.  The  wound  is  then 
plugged  with  iodoform  gauze.  After  a  few  days,  when  adhesions 
have  formed,  a  trocar  and  cannula  connected  with  an  aspirator  is 
thrust  into  the  cavity  in  the  lung,  the  wound  made  by  the  cannula 
enlarged  by  dressing  -forceps  and  a  drain  tube  inserted.  The  patient 
abould  not  be  pitted  on  his  sound  side  during  the  operation  lest  the 
fluid,  in  the  case  uf  I  cavity  communicating  with  a  bronchus,  pass 
through  the  opposite  main  bronchus  into  his  sound  lung, 

PnruMtttomfh  or  excision  of  a  portion  of  the  lung  for  localised 
tubercle,  has  been  successfuiy  accomplished  in  a  few  cases.  The 
pleura  is  opened,  for  example  by  excision  of  a  piece  of  the  second  rib 
in  front  to  reach  the  apex,  the  collapsed  lung  transfixed  below  the 
disease  with  a  blunt  needle  armed  with  aseptic  silk,  the  silk  tied,  and 
the  lung  cut  away  above  the  ligatures.  This  operation  is  rarely 
i ndicated,  since  when  the  disease  is  sufficiently  localised  to  permi t 
of  removal  it  is  prQbab]y_"™"»hlf»_tp  jnedtcal_treatnienU  Excisn m 
of  a  portion  of  a  lung  for  malignant  growth*  except  when  the  growth 
hivudes  the  lung  from  the  chest- wall,  can  seldom  be  required,  in 
that  primary  malignant  disease  of  the  lung  in  a  sufficiently  early 
is  seldom  diagnosed. 

Hydatid  cyst  of  the  pleura  or  surface  of  the  lung. — It  is 
most  dangerous  to  empty  an  hydatid  cyst  by  aspiration,  as  fatal 
pulmonary  mdema  may  set  in.  As  soon  as  the  hydatid  nature  of  the 
fluid  is  recognised  the  aspiration  should  be  stopped,  and  removal 
at  once  proceeded  with  by  incising  the  adventitious  and  removing 
the  parasitic  cyst.  The  lung  may  now  readily  expand,  or  the 
adhesions  of  the  adventitious  cyst  may  be  separated ,  or  the  cavity 
treated  like  an  empyema, 

Aspiration,  of  a  pericardial  effusion* — -When  there  is  a  large 
serous  c  Hun  ion,  the  puncture,  according  to  Dr*  West,  should  he 
made  in   the   left  nipple  line,  or   immediately   to  the  left  of  the 
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sternum,  or  even  to  tbe  right  of  the  sternum.  The  internal  mum- 
mary  and  intercostal  vessels  should  be  avoided,  and  the  needle  not 
tin  list  deep  enough  to  enter  the  heart  or  left  pleura. 

Incision  and  drainage  of  the  pericardium. — To  incise  ml 
drain  the  pericardium  a  flap  of  skin  may  be  turned  up  and  the  left 
fourth  and  fifth  rib  cartilages,  one  or  both,  excised.  nr  a  quadri- 
lateral flap  composed  of  the  skin  and  ends  of  the  ribs  may  be  n 
together  and  turned  inwards  over  the  sternum.  The  int' 
mammary  must  be  secured  at  each  end  as  it  runs  downwards  on  the 
triangularis  sterHJ  about  half-an-ineh  from  the  sternal  border.  Tbe 
pericardium  is  now  recognised  as  an  opaque,  shiny  white  membrane, 
the  fold  of  the  left  pleura  as  pinkish,  translueeut,  bordered  by  fat. 
The  pericardium  is  carefully  opened,  avoiding  the  pleura,  and  the 
pus  evacuated  by  gentle  wipmg  and  syringing,  especially  from  the 
dependent  pocket  behind  the  heart,  into  which  a  tube  is  passed. 
The  auricles  lie  behind  the  third  and  fourth  ribs,  the  ventricle* 
Ireland  the  fourth  and  fifth*  Thickened  pericardium  may  partly  bi 
cut  away*  Sometimes  the  pericardium  may  be  distended  downwards 
towards  the  space  between  the  viphoid  cartilage  ami  rib  bonta, 
when  the  sixth  rib  cartilage  may  be  removed  without  fear  of  opening 
the  abdomen.  When  an  empyema  pericardii  co-exists  with  a  Ml 
empyema  the  former  has  been  reached  from  and  drained  through  the 
incision  for  the  latter. 

Posterior  mediastinal  abscess  is  due  to  suppuration  m 
fawflhud  rind  posterior  mediastinal  glands.  The  abscess  may  form 
a  thoracic  empyema,  or  may  burst  into  the  oesophagus  or  trachea 
with  flooding  of  the  lungs,  or  into  a  large  blood  -vessel  Or  track  m^ 
down,  it  may  appear  below  tbe  last  rib,  and  may  break  externally, 
resulting  in  a  long-standing  sinus*  Spencer  has  cured  two  Boeh 
cases,  one  tuberculous,  tike  other  dating  from  au  attack  of  influenza* 
In  both,  the  sinus  was  followed  up  to  the  seventh  and  eighth  rib 
.tively,  by  cutting  through  their  necks,  without  opening  the 
pleura. 

DISEASES    OF    THE    OESOPHAGUS. 

Haemorrhage  from  the  oesophagus  is  distinguished  fagn 
hiciuatemeais  by  the  alkalinity  of  the  blood.  It  generally  indicates 
a  leaking  aneurysm  or  a  malignant  ulceration,  leas  often  a  varicosity 
of  oesophageal  veins,  dilated  by  the  anastomosing  circulation  fallow- 
ing upon  cirrhosis  of  the  liver.  Tbe  patient  is  kept  at  absolute 
rest  on  nutrient  and  fluid  enemata,  uothing  being  given  by  the 
mouth.     Hut  the  prognosis  is  bad. 

Perforation  of  the  oesophagus  may  be  caused  by  a  prev 
bral  abscess  or  empyema  thoracis  bursting  into  it,  or  it  may  be  d  tM, 
especially  in  children,  to  a  caseating  lymphatic  gland.     The  treat- 
ment, is  similar  to  that  described  for  bmocfhlffc 

Pouches  of  the  oesophagus  are  occasionally  met  with,     Tl 
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nearly  always  arise  from  the  back  of  the  tube  and  near  its  junction 
with  the  pharynx,  and  as  they  increase  in  size,  bulge  in  the  neck 
on  one  or  both  sides  of  the  cricoid  cartilage.  The  at/m-ptoms  tu 
which  they  give  rise  are  regurgitation  of  undigested  food  suiue 
hours  after  it  lias  been  taken,  and  difficulty  in  swallowing,  but  no 
wasting  or  loss  of  weight  for  many  years,  indeed  not  until  the  last 
stages  of  the  disease.  A  bougie  or  sound  can  at  times  be  passed 
into  the  pouch  from  the  mouth,  a  resistance  being  then  met  with 
about  nine  inches  fro-n  the  upper  incisor  teeth.  A  second  bougie 
in; iv  then  also  at  times  be  got  past  the  pouch  into  the  stomach, 
and  the  two  bougies  can  be  shown  up  by  x  rays.  At  times  the 
pouch  can  be  felt  in  the  neck,  and  food  can  be  squeezed  out  of  it 
into  the  oesophagus,  the  pouch  becoming  flaccid.  The  treatment 
consists  in  removing  the  pouch  through  an  incision  in  the  neek 
behind  the  sterm>mastoid,  closing  the  wound  in  the  oesophagus  with 
sutures  and  plugging  the  superficial  wound. 

Compression  of  the  cosophagus  may  be  caused  by  a  simple 
or  malignant  bronchocele,  malignant  disease  of  the  larynx,  or  by 
enlarged  lymphatic  glands  \  in  the  thorax  by  an  aneurysm,  medi- 
astinal tumour,  or  by  pleural  and  pericardial  effusion.  But  caueer 
is  by  fm-  the  must  probable  cause  of  obstruction  in  all  obscure  cases. 

Stricture  of  the  oesophagus  may  be  due  to  spasm  of  the 
muscular  fibres  (spasmodic  stricturr),  to  cicatricial  contraction 
( fibrous  stricture),  or  to  epitheliomatous  or  other  malignant  growths 
oi  ita  walls  (malignant  stricture*)  It  may  be  simulated  by  com- 
pression of  the  oesophagus  from  without  (see  Campremtm). 

Spasmodic  stricture  or  spasm  of  the  ftsophagus  generally  occurs 
in  young  hysterical  women.  The  patient  may  be  quite  unable  to 
swallow,  and  a  bougie,  perhaps*  will  not  pass,  or  only  after  gentle 
pressure  has  been  kept  up  for  some  time.  The  diagnosis  from 
other  forms  of  obstruction  will  then  rest  on  the  obstruction  existing 
only  at  times  ;  on  the  age  and  sex  of  the  patient — oesophageal 
cancer  being  exceedingly  rare  in  a  woman  ;  the  presence  of  other 
signs  of  hysteria ;  but  chiefly  on  the  fact  that,  under  an  amesthctic, 
the  bougie,  which  could  not  previously  be  passed,  or  only  with 
difficulty,  slips  down  easily  into  the  stomach.  The  iimiwiini 
should  consist  in  the  administration  of  anti-hysterical  remedies ; 
whilst  the  patient  may  be  persuaded  that  the  bougie  has  cleared 
the  passage. 

Fibrous  stricture  is  generally  due  to  cicatricial  contraction  follow- 
ing any  injury,  as  swallowing  boiling  water  or  corrosive  fluids,  or 
the  impaction  of  a  foreign  body.  More  rarely  it  results  from  the 
healing  of  a  syphilitic  ulcer.  At  times  it  is  congenital,  and  is  then 
situated  opposite  the  bifurcation  of  the  trachea.  Indeed,  some 
children  are  bom  not  only  with  a  constriction,  but  with  a  fistulous 
eominunication  with  the  trachea  at  this  spot.  Sometimes  no  cause 
can  be  discovered.     It  may  exist  at  any  part  of  the  tube,  but   is 
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most  common  in  the  upper  half  {Fig.  404).  It  is  much  rarer  I 
the  malignant  form,  but  is  liable  to  become  malignant  when  it 
I  for  some  time.  As  the  result  of  the  constriction  the 
tube  above  the  stricture  becomes  dilated  and  the  muscular  emit 
rtrophied.  The  dilatation  may  be  general  or  pouch -like,  in 
the  latter  case  consisting  either  of  a  dilatation  of  all  the  coats,  or 
"i  I  heitaa  of  the  mucous  membrane  through  the  muscular  fibres. 

M'flupinni  xtrirturf.  is  generally  epitheliomatous,  and  nearly 
always  occurs  in  men.  It  may  be  met  with  at  any  part  of  the 
i esophagus,  but  is  most  common  opposite  the  cricoid  cartilage, 
at  the  bifurcation  of  the  iruchcn,  and  at  the  cardiac  end  of  the 
vtomach  (Fig.  405),  situations  at  which  normally  slight  obstruc- 
tion  to  a  bolus  of  food   larger   than  usual   exists,  and  at  which 
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Flo.  <e-L — Fibrous  stricture  of 
uaupliitgae  *t  region  of  cricoid 
curtilage.  (St.  lliuiholomtu  .- 
Ho»pital  Muiemu.) 


Fni.   406, — Mali  i<:int 
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"developmental  processes  are  complicated,  and  where,  therefore, 
errors  of  nutrition  are  more  likely  to  occur, t+  Thus,  at  the  cardiac 
orifieo  the  epithelium  changes  its  character ;  and  where  the 
iL-sophagus  is  crossed  by  the  left  bronchus,  the  food 
passages  were  originally  one,  Epithelioma  may  begin  as  a  disiim  < 
caulinower-like  excrescence  springing  from  one  side  of  the  tube  ; 
or  as  a  nodular  induration  of  the  mucous  membra as  involving 
rintr-Iike  the  whole  calibre  of  the  oesophagus.  It  gradually 
encroaches  upon  the  lumen  of  the  tube,  causing  more  or  lens 
complete  obstruction,  The  growth  sooner  or  later  ulcerates,  and 
invades  the  surrounding  tissues,  the  mediastinum,  pleura 
glands;   and  sinuses  may  form   between   the  oesophagus  and   the 

km  **r  left  bro&efellf,  01  oj»en  externally  when  the  disea 
high  up  in  the  neck.  The  patient,  if  he  does  do!  die  uf  M 
tion,  succumbs  to  pain  or  exhaustion,  or  to  luemorrhage  fron 
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laying  open  of  a  large  vessel,  or  to  abductor  paralysis  or  to  pleurisy 
or  pneumonia. 

The  sf/mpt'tm*,  common  to  both  the  fibrous  and  malignant  stricture, 
are — I,  increasing  difficulty  of  swallowing  first  of  solids,  then  of 
liquids,  and  finally  inability  to  swallow  either;  2,  a  feeling  of 
i  .'t -i .  p -net ion,  generally  referred  to  the  top  of  the  sternum*  and 
craning  movement  of  the  neck  in  attempting  to  swallow-  ;  3,  regur- 
gitation of  Food  after  it  has  been  swallowed  for  a  short  time  {where 
the  stricture  is  low  down  or  pouch -like  dilatations  have  formed) ; 
1,  a  trickling  Bound  on  auscultation  between  the  shoulders  whilst 
the  patient  is  swallowing  fluid  ;  and  &,  progressive  wasting  and  loss 
of  strength*  Mulignnnt  disease  may  go  on  for  a  long  while  and 
even  give  rise  to  a  secondary  epitheliomatous  tumour  before  being 
discovered.  In  some  patients  the  first  signs  are  those  of  dyspepsia 
or  bsemonrhage,  or  laryngeal  paralysis,  paralysis  of  the  sympathetic, 
gangrene  of  the  lungs,  empyema,  or  pyopneumothorax,  or  even  the 
formation  of  a  mass  of  enlarged  glands  in  the  lower  part  of  the  neck. 

The  diagnosis  however,  can  only  be  made  with  certainty,  and  the 
situation  of  the  stricture  ascertained,  by  the  passage  of  a  bougie. 
But  before  attempting  to  pass  a  bougie,  a  careful  examination  of  the 
chest  should  be  made  for  the  purpose  of  excluding  aneurysm  as  a  cause 
of  the  symptoms,  lest  such  should  be  ruptured,  as  has  before  now 
happened.  The  diagnosis  of  the  malignant  from  the  fibrous  stricture 
will  rest  on  the  advanced  age  of  the  patient,  the  absence  of  any  dis- 
coverable injury,  the  presence  of  blood  or  foul-smelling  digefatfgt  OS 
the  end  of  the  bougie,  a  sensation  of  passing  over  an  ulcerated 
surface,  and  the  presence  of  enlarged  glands  in  the  neck  or  of  an 
indurated  mass  in  the  situation  of  the  tube  when  the  stricture  Odetin 
in  the  neck,  A  mass  of  large  glands  in  the  lower  part  of  the  neck 
in  an  old  man  should  always  arouse  a  suspicion  of  mtriigmu 
of  the  oesophagus. 

Treatment* — In  the  fibrout  form  the  stricture  should  be  gradually 
dilated  by  bougies,  a  bougie  being  passed  twice  a  week,  and  the 
patient  fed  in  the  intervals  with  concentrated  liquid  food.  When 
the  stricture  is  very  tight  great  care  must  be  taken  lest  the  bougie 
perforate  a  pouch  above  the  stricture.  When  the  smallest  - 
bougie  will  not  pass,  a  long  catgut  bougie  may  sometimes  be 
insinuated  by  telling  the  patient  to  swallow  whilst  the  catguc  is 
pushed  on,  and  over  this  a  larger  catheter,  open  at  the  end,  may 
then  be  passed.  When  the  stricture  is  very  resilient  its  diTiaioii 
posteriorly  in  the  middle  line  has  been  tried  (fttlitftaJ  cem^ago^omf^ 
but  it  is  a  risky  procedure,  and  should  only  be  done  when  the 
stricture  is  ID  the  upper  part  of  the  oesophagus.  When  the  stricture 
is  impermeable  even  to  catgut,  especially  when  it  is  near  the  lower 
end  of  the  tube,  gastrotomy  may  be  done  and  an  endeavour  made 
tO  pass  a  bougie  upwards.  This  will  often  be  successful,  as  there 
is  no  pouch  below  the  stricture  in  which  the  end  of  the  bougie  can 


H22 


DISEASES  OF   REGIONS, 


become  g  n gaged.  The  stricture  may  be  in  this  way  rapidly  dilated 
with  bougies,  or  a  bougie  may  be  passed  up  into  the  mouth*  a  piece 
of  string  attached  to  its  end  and  drawn  with  the  b  through 

the  stomach  wound,  By  too  lawiag  on  the  ends  of  the  string  the 
esophageal  stricture  can  be  readily  divided.  Failing  to  dilftti  Of 
divide  the  stricture,  the  stomach  wound  may  be  left  open  and  the 
patient  fed  tlirough  the  gastric  fistula.  The  rest  thus  given  to  the 
parts  may  enable   the  stricture  n'cessfully  dilated  on  a  sub- 

sequent occasion.  When  the  stricture  is  situated  at  the  cardiac 
end,  Had   *i   well-directed  trial  at  dttatfttfoti   has  failed,  gastrotomv 

be  performed,  and   the  stricture  forcibly  dilated   by  the  m 
from  the  interior  of  the  stomach.      If  the  stricture  cannot  be  dilate*! 


Fi«   4«tt, — Method  of  placing  a  SynamtV  tul*  in  an  ccropHageat  *ui. -i 

by  any  of  the  means  above  mentioned  a  permanent  gastric  fistula 
must  l>e  established. 

In  wMHgmmk  tiriah**  dilatation  by  bougies  or  tubes,  in  the 
recoil) men i led   in   fibrous  stricture,  must   not   be  attempted,  a*  the 
walls  of  the  t esophagus  are  so  softened  by  the  ulceration  and  disease 
that  great  danger  of  perforation  and  extravasation  into  the  Q 
astinum  or  pleum  would  be  incurred,     The  ceaopbigua  should  be 
given  as  much  rest  as  possible  by  eliminating  all   irritating 
stances  from  the  diet.     The  patient  should  be  fed  on  stroi 
minced  meat,  milk  as  long  as  he  can  swallow,  eocain  and  morphia 
lozenges  or  ice  1>eing  given  to  him  to  stick  before  each  meal  to  reduce 
the  spasm.   Iodide  of  potassium  in  small  doses  may  also  be  administered 
for  a  like  purpose  for  a  little  while.     Opium  also  relieves  spasm  and 
pain,  and  may  be  given,  first  at  night  and  then  during  the  ie 
increasing  doses.     If  an  attack  of   extra  difficulty  in    swallo 
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comes  on,  the  oesophagus  may  be  put  to  rest  for  a  few  day  a  by 
resorting  to  nutrient  encniata.  In  some  eases  where  the  cancer  is 
well  below  the  larynx  and  well  above  the  cardiac  end  a  Symonds* 
tube  (Fig.  406)  may  be  passed  through  the  stricture  by  means  of  a 
suitable  holder,  and  left  in  situ  attached  by  a  strong  string  which 
is  secured  to  the  cheek  or  ear  by  strapping.  Care  must  be  taken 
that  the  patient  does  not  swallow  the  string.  Should  this  accident 
happen  during  the  treatment,  an  attempt  may  be  made  to  recover 
the  tulw  by  forceps,  etc.,  or  this  failing,  to  push  it  into  the  stomach 
whence  it  may  pass  onwards  or  be  removed  by  gastrotomy.  Kxcellent 
results  have  followed  the  use  of  these  tubes,  especially  when  the 
cancer  is  in  the  middle  of  the  oesophagus ;  patients  have  regained 
flesh,  have  fairly  enjoyed  life  for  some  months,  and  have  then  died 
in  comparative  ease.  On  the  other  hand,  the  tube  sometimes  causes 
so  much  irritation  that  it  cannot  be  borne.  When  a  tube  cannot 
be  passed,  or  ts  not  tolerated,  gastrostomy  may  be  performed,  or 
the  {esophagus,  if  the  disease  is  high  in  the  neck,  may  be  opened 
below  the  stricture.  If  gastrostomy  is  to  he  of  service,  it  should 
be  undertaken  before  the  patient  has  been  so  reduced  by  semi- 
starvation  that  he  has  not  strength  to  bear  the  operation.  (Esopha- 
gotomy  is  practically  of  no  service,  since  the  cancer  soon  invades 
the  wound  and  the  last  state  of  the  patient  is  worse  than  the  first. 
Of  late  years  one  of  us  (Walsham)  lias  abandoned  all  the  above- 
mentioned  methods,  as  in  his  experience  they  only  increase  the 
rapidity  of  the  growth  and  accelerate  the  fatal  issue,  besides  causing 
great  irritation  to  the  patient.  He  now,  as  soon  as  the  diagnosis  is 
made,  resorts  at  once  to  gastrostomy,  By  this  means  the  rate  of 
growth  is  checked,  and  the  patient  puts  on  flesh,  and  after  a  few 
weeks  suffers  very  little  inconvenience  from  the  stomach  feeding. 
The  gastrostomy  tube  Is  brought  out  through  a  convenient  hole  in 
the  dross  by  which  it  can  be  easily  concealed  and  properly  clamped 
tn  prevent  regurgitation,  and  into  it  a  funnel  can  he  readily  inserted 
for  feeding  purposes  without  the  inconvenience  of  undressing, 

SURGERY  OF  THE  ABDOMEN. 
Kin    01     ink   BTOMACH, 


Washing  out  the  stomach. — A  soft  rubber  OBSOphsge*]  tube  is 
passed  into  the  stomach  and  connected  with  a  length  of  rubber 
tube  and  a  funnel  After  the  xiouinch  has  been  filled  with  hot 
water  or  boric  lotion  the  funnel  is  lowered,  the  tube  forms  a  syphon, 
and  i.he  tiuid  flows  out.  Washing  out  the  stomach  may  be  required 
( I)  in  cases  of  poisoning,  {'!)  to  remove  the  undigested  remains  of  a 
meal  in  pyloric  obstruction,  (8)  to  prepare  the  stomach  for  an 
operation  involving  its  walls,  (4)  to  relieve  f cecal  vomiting  in  intes- 
tinal obstruction,  and  to  prevent  the  regurgitation  of  fiecal  matter 
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whilst  the  patient  is  being  antesthetised,  (5)  to  obtain  the  contents 
for  chemical  examination*  and  (<i)  to  ascertain  whether  then*  El 
gastric  stasis ,  ime.t  whether  food  is  retained  for  too  lorn*  a  period  in 
the  stomach  owing  to  pyloric  obstruction,  A  test  meal,  *>. 
of  known  quantity,  is  given,  and  after  five  hours  the  stoma' 
washed  out.  In  health,  the  meal  should  have  practically  disappeared. 
The   process   of    washing   out   is   often    resisted    by  the   patient, 


'. —  Liooi  of  ibdominai  I,    Median   iiwUiou    fur  lupn 

<m$i  *  t&  ■  tli#  dol  foi  t*pplo( 

■  I, A   (m  |kj  i  i%   InguiiuiJ   un -imi.u  f«r  li-.riiui        h 

fftrftfaq  f«r  oolotofBJ,   bf   tiw  ftpfwndbr  ind  -  j<  «  turn  in    the  right  «Mc,    hi 
ligntnre  of   the  external    Hinr   otitj+irtc    the    prib/iwtfiii,      Kt   Left   ii>| 
i  »l  i»ion  for '  gflvtroatoinj,     V,  Iti^lii  by] 

:!  int-  Iniii h ii   iiM'i-iMU  f, iphrotarnT.     I,  T-mhapcil  tuuitmi  ji> 

for  MpfctMlfflgJ   ;    M,  MrlSunii-v *•  prist, 

iltboogh   ihe  irritriMon  of   the  back   wall  of  the  pharynx   nui  •• 
prevented    by  pamUng    or    spraying   with    coomis,       Mor*0TOr<    in 
exhausted   patients  it  Cannes   much   shock.      To  avoid  washing 
therefore,  \tt)  m  fiecal  vomiting  froni  intestinuf  ion  the  pi 

he  given  as  much  warm  water  as  he  can  swallow,  which  will 
either  flush  out  the  stomach  through  the  pjtotut  ur  he  returned  hy 
vomiting;    (6)  before   til    operation   upon   the  stomach*   the  pal 

i  nutrient  encmnta,  and   he  kept  entirely  with.-Mt 
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food  by  the  mouth  for  twelve  hours;  then  the  naturally  antiseptic 
action  of  the  hydrochloric  acid  of  the  gastric  juice  has  time?  to 
render  the  interior  aseptic.  Elaborate  methods  are  used  for 
examining  the  gastric  contents,  but  as  regards  the  early  stages  of 
cancer,  when  alone  it  is  removable,  the  results  are  untrustworthy. 
In  cancer  the  hydrochloric  acid  of  the  gastric  juice  is  never 
increased  in  amount,  and  may  he  markedly  diminished,  while  at  the 
same  time  lactic  acid  is  present  in  inverse  proportion.  The 
diminution  in  the  amount  of  hydrochloric  acid  only  occurs,  however, 
when  the  mucous  membrane  and  glands  have  undergone  atrophy, 
owing  to  the  long  duration  of  the  disease.  In  chronic  dyspepsia 
and  ulceration  the  hydrochloric  acid  may  be  increased. 

Gastrectomy  or  incision  of  the  stomach  is  employed  for  the 
removal  of  foreign  bodies,  the  exploration  of  the  interior  of  the 
stomach,  and  the  dilatation  through  the  stomach  of  its  pyloric  and 
cardiac  orificeB  (see  p.  832), 

Gastrostomy  is  the  establishment  by  operation  of  a  fistula, 
leading  from  the  skin  into  the  stomach  for  the  purpose  of  feeding 
the  patient.  The  operation  should  be  planned  in  such  a  manner  as 
to  ensure  (o)  that  the  already  exhausted  patient  may  be  fed  forth- 
with without  danger  of  peritonitis  setting  in  from  extravasation  of 
the  food.  It  is  further  necessary  to  (b)  prevent  the  leakage  of 
gastric  juice,  which  in  the  early  stage  dissolves  the  adhesion  between 
the  stomach  and  the  abdominal  wall ;  and  (c)  to  avoid,  at  a  later 
period,  the  prolapse  of  the  mucous  membrane  and  the  troublesome 
eczema  of  the  skin  which  may  be  set  up  around.  Moreover,  owing 
bo  the  half-starved  condition  of  the  patient,  the  stomach  will  be 
found  shrunk  up  under  the  left  margin  of  the  ribs,  and  considerable 
difficulty  may  be  experienced  in  drawing  it  into  the  wound. 

Most  surgeons  now  adopt  the  same  incision  through  the  abdominal 
wail,  though  there  are  various  methods  of  fixing  the  stomach,  An 
oblique  skin  incision,  one  inch  below  and  parallel  to  the  left  border 
of  the  ribs,  U  selected  as  the  nearest  point  to  the  shrunken  and 
retracted  stomach.  It  is  made  for  two  or  tbt&e  inches,  commencing 
about  one  and  a  half  inch  from  the  middle  line.  The  sheath  of 
the  rectus  muscle  is  then  opened  vertically,  and  the  muscular  fibres 
separated,  not  cut,  in  order  to  prevent  a  hernia  and  prolapse  of  the 
stomach,  the  sphincter-like  action  helping  to  check  the  escape  of 
gastric  juice.  The  posterior  layer  of  the  sheath  is  next  divided 
horizontally,  as  this  gives  room  for  finding  and  drawing  up  the 
stomach,  whilst  the  wounds  in  the  several  layers  are  all  three  in 
different  directions,  Bleeding  is  stopped  and  a  small  hole  made  into 
the  peritoneum.  The  stomach  is  sought  for  below  the  left  ribs  and 
beneath  the  liver.  If  the  fingers  are  passed  backwards  along  the 
under  surface  of  the  left  lobe,  the  stomach  must  be  reached.  The 
verse  colon  will  most  probably  present,  and  will  be  recognised 
hv  itfl  longitudinal  fibrous  bands,  its  encircling  vessels  and  appendices 
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epiploicte,  whilst  the  stomach  will  be  known  by  its  thick*  smooth, 
and  pinkish-red  coats*  and  by  the  leash  of  large  vessels  seen  along 
its  upper  and  lower  borders*  The  stomach  is  gently  dr&WH  EoffWttdl 
so  att  to  reach  a  point  us  near  to  the  cardiac  orifice  and  as  far  from 


Fid,  40  S. — Howie's  method  of  nut  a  re  in  gastrostomy* 


the  pylorus  as  possible.  The  subsequent  steps  of  the  operation  will 
now  differ  according  to  the  method  employed.  I,  Howsth  metfajd 
h$  two  stages. — Two  loops  of  silk  are  passed  through  the  peritoneal 
and  muscular  coat  for  the  purpose  of  securing  a  good  bold  of  the 


rra,  409.—  Frank**  method  of 
gMtraitonj;. 


i".—  FmnW  method  of 
gastrostomy. 


stomach  whilst  the  sutures  are  being  introduced,  and  also  for  the 
purpose  of  steadying  it  during  the  sitbseq uent  operation  nf  opening 
it  and  thus  presenting  the  ri>k  of  the  adhesions  being  broken  down, 

Cach,  as  near  the  cardiac  end  as  possible,  u  now  sni>  In  d  to 


gastrostomy, 
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the  parietes  by  a  double  ring  of  sutures,  so  as  to  ensure  a  good  inch 
of  the  stomach-wall  (that  between  the  outer  and  inner  ring  of  sutures) 
being  in  contact  with  the  parietal  peritoneum  (Fig.  408)-  The 
outer  ring  of  sutures  is  passed  first,  by  carrying  the  needle,  armed 
with  a  silk  suture,  through  the  serous  and  muscular  coat  of  the 
stomach  and  the  abdominal  parietes,  a  good  inch  from  the  edge  of 
the  wound.  The  inner  ring  of  sutures  are  then  passed  through  the 
serous  and  muscular  coat  of  the  stomach  and  the  skin  and  perito- 
neum of  the  parietes,  and  tied.  The  wound  is  dressed  antiseptically. 
At  the  end  of  from  four  to  sis  days  the  stomach  will  generally  be 
found  adherent,  and  should  then  be  punctured  with  a  long  sharp 
tenotomy  knife,  while  it  is  drawn  well  forwards  by  the  silk  ligatures 
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411. — Witzda    method    of    gnstrantoniY. 
\ After  Mi>vi,J 


Fin.  112,— WftteTl  method  of 
gutroston  iy.    ( A  f  ter  M  eyer, ) 


left  in  for  the  purpose,  A  No.  6  or  8  Kuglish  catheter  is  passed 
through  the  puncture,  and  the  wound  again  dressed  antiseptically, 
the  catheter  projecting  through  the  antiseptic  dressings.  At  first 
only  teaspoon ful*  at  a  time  of  fluid  nourishment  should  be  given  ; 
Eater  ■  tube  may  be  passed  at  meals,  and  minced  food  introduced. 
2.  ftwtf  mttkod. — A  conical  portion  of  the  stomach  is  drawn  into 
the  wound  (TTy.  401),  s)  and  the  base  of  the  cone  is  hied  to  the 
parietal  peritoneum  by  suture  so  as  to  cut  off  the  peritoneal  cavity. 
A  second  incision  three-quarters  of  an  inch  in  length  is  next  made 
above  the  rib- margins  through  the  skin  only.  The  bridge  of  the 
skin  "  between  the  two  incisions  is  undermined,"  and  the  apex  of 
the  stosft&efa  pulled  under  it  and  out  of  the  second  wound.  The 
stomach  is  at  once  opened  and  stitched  to  the  skin  and  the  tirst. 
wound  dnsed.      In  this  way  a  valvular  opening  is  obtained,  and  the 
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patient  can  be  fed  at  once.  It  is  somewhat  difficult  to  drag  the 
stomach,  if  much  contracted!  under  the  bridge  into  the  second 
wound.  Moreover,  the  stomach  opening  may  retract  and  set  up 
subcutaneous  septic  emphysema,  or  so  drag  and  prevent  movement 
that  any  tiling  but  a  small  meal  causes  pain,  or  it  may  gradually 
become  a  direct  opening  and  leak,  tbe  amount  of  leakage  being  only 
limited  by  the  narrowness  of  the  orifice,  which  in  then  correspondingly 
difficult  to  feed  through.  Sueh  are  some  of  the  objections  that  have 
been  raised  to  tin*  method,  but  one  of  us  (Walshatn)  has  not.  met 
with   them,  although   he  has  frequently  employed  it.     3,    Wit? ft** 

methoit  is  useful  when  the 
stomach  is  small  and  con- 
tracted and  cannot  be  drawn 
i  n  to  t  h  e  w  0  u  nd .  Wi  t  zel  mak  es 
a  small  opening  into  it  just 
sufficient  to  admit  a  rubber 
tube  about  the  size  of  a  X- 1  B 
catheter  (Fig.  411).  Two 
vertical  folds  of  the  stomach 
are  next  secured  by  a  number 
of  Lembert  sutures  well  over 
the  tube  for  a  distance  of 
about  two  inches  ;  the  gastric 
end  of  the  tube  is  thus  buried, 
so  as  to  prevent  any  regurgi- 
tation backwards  or  sidewnv^ 
(Pig,  412);  tbe  distal  end  W 
tbe  tube  is  then  brought  out 
through  the  upper  part  of  flu* 
wound  in  the  parietal  to 
which  the  stomach  is  firmly 
fixed  by  sutures ;  the  rest  of 
the  wound  Is  then  closed 
( Fig.  413).  Here  also  a  valvu- 
lar puMge  is  made  through 
the  coats  of  the  stomach,  and  the  patient  can  be  fed  through  the  tube 
al  once,  I ,  Kathr  o?  Sat « J $  nu  thod  co us i a ts  in  drawing  a  cone  of  the 
anterior  wall  of  the  stomach  into  the  wound,  fixing  a  glass  cannula 
through  a  bole  made  In  the  apex,  ami  then  inverting  the  apex  into 
the  interior  of  the  cone.  The  opening  into  the  stomach  will  thus  be 
situated  at  the  bottom  of  tbe  funnel  formed  by  the  inversion  of  the 
apex  of  the  cone.  The  cannula,  provided  with  a  flange  to  prevent  it 
slipping  out,  is  fixed  by  tightening  a  puree-string  suture  running 
in  and  out  the  stomach  walls  (Fig.  200,  a),  ami  the  inversion  of  the 
MM  maintained  by  ft  second  suture  inserted  in  a  similar  way,  The 
stomaeh  is  then  sutured  to  the  peritoueum  only,  so  as  to  allow  of 
freer  peristaltic  movements.     If  it  is  much  contracted  and  cannot  be 


Ki.;    118.—  W Intel's  method  of  gMtrastoiiiy, 
(After  Meyer.) 


GASTRIC   ULCERATION.  389 

drawn  into  the  wound,  the  parietal  peritoneum  may  be  separated 
around  for  Ml  inch  or  more  from  the  musclee,  so  that  it  ntay  be 
carried  down  to  meet  the  stomach,  and  gauze  packed  mound  the 
cannula*      A  rubber  tube,  with  a  funnel,  is  attached  to  the  cannula. 

Thia  its  an  excellent  method.  The  patient  can  be  fed  from  the 
first — half  a  pint;  later,  a  piut  at  a  time — without  causing  pain 
from  limitation  of  the  peristal  a  in.  The  cannula  holds  wit  hunt  leaking 
for  four  to  six  days,  so  there  is  no  danger  of  peritonitis  When 
loose  it  is  replaced  by  a  rubber  catheter,  which,  as  soon  us  the  fistula 
is  established,  can  be  left  out  between  meals.  The  inversion 
effectually  prevents  any  leakage  of  gastric  juice,  and  the  patient 
can   soon   feed   himself* 

It  often  happens,  after  gastrostomy  has  given  rest  to  the 
tesophafrus,  that  the  patient  finds  himself  able  to  swallow.  The 
thorough  mastication  and  swallowing  of  small  quantities  will  tend 
to  prevent  him  suffering  from  anorexia. 

The  surgery  of  gastric  ulceration.— L  A  gastric  ulcer  may 
rapidly  perforate  into  the  peritoneal  cavity,  :!,  It  may  slowly 
leak,  especially  into  the  lesser  peritoneal  cavity,  and  cause  a 
subphrenic  abscess.  3,  It  may  set  up  spasm  or  stricture  of  the 
pylorus,  causing  an  arrest  of  digestion  or  gastric  stasis  followed 
by  dilatation  of  the  cavity,  4,  It  may  give  rise  to  repeated 
li'  iiiorrhages.  5.  It  may  cause  the  stomach  to  become  h\»  >1 
by  adhesions,  producing  dragging  pains;  or  (6)  it  may  lead  to 
localised  contraction  of  the  stomach,  forming  an  hour-glass  or 
bilocular  constriction.  All  these  condition*  may  be  treated 
surgically, 

L  Acute  perforation. — The  characteristic  sign  of  perforation  is  a 
sudden  acute  agonising  pain  in  the  epigastrium  accompanied,  by 
collapse^-  (ienerally  symptom!  of  chronic  gastric  ulceration  have 
occurred  previously,  yet  there  are  latent  ulcers  of  which  perforation 
is  the  first  sign.  The  pain  may  be  marked  and  continuous,  or  a 
period  of  calm  may  intervene  before  peritonitis  sets  in.  The 
collapse  may  be  very  severe  up  to  unconsciousness*  wit  Ik  ti 
subnormal  temperature  and  slow,  feeble  pulse,  or  it  may  be  only  a 

transitory  faintness.      Vomiting    is    not   usual:  it    may  occur  * 

and  then  not  reappear  till  peritonitis  excites  it.  The  abdomen  is 
at  first  retracted  and  hard  ;  then  distension  commences — first  in 
the  epigastrium,  which  becomes  tympanitic.  With  this  the  liver 
dulneas  may  disappear,  but  thia  sign  is  subject  to  much  varia- 
tion, apparently  in  connection  with  distension  of  the  colon-  The 
respirations  are  short  and  thoracic,  and  the  puke  gradually  increases 
in  frequency,  T^tCX  Qn%  flU  the  signs  of  acute  septic  peritonitis  set 
in.  It  is  better  to  make  an  exploratory  incision  at  onccT  since-!? 
"the  surgeon  waits  for  the  diagnosis  to  be  confirmed,  peritonitis  which 
may  end  fatally  may,  in  the  meantime,  be  set  up.  Similar  ligoa 
may  attend  perf oration  of  the  duodenum,  intestine,  or  vermiform 
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appendix,  and  it  may  be  only  on  opening  the  abdomen  tliat  the 
perforation  eau  be  located.  If,  therefore,  the  stomach  is  found 
intact  the  search  should  be  extruded  bo  the  other  viscera  named. 
Treatment — The  abdomen  sbould  be  opened  in  the  middle  line 
above  the  umbilicus  ;  the  perforation,  which  is  usually  quite  small, 
cut.  And  a i tu abed  upon  the  anterior  surface  of  the  stomach, 
sought,  tucked  inwards  (Kig.  ill),  and  the  peritoneal  coats  brought 
iiit<M sontaot  over  the  perforation  by  a  double  row  of  Lembcrt's  sutures 
(Fig,  207).  If  little  soiling  of  the  peritoneum  has  taken  , 
the  area  of  extravasation  only  should  be  sponged  clean  and 
the  wound  closed  ;  but  if  extensive  extravasation  has  occurred,  the 
peritoneal  cavity  should  be  well  flushed  out,  and  a  gauze  drain 
placed  in  the  wound  and  in  count cr-opmings  in  the  loins  and  above 


ffefc  111. — A  stomach  flfOid  to  *h<>w  the  puckering  of  the  mucous  membrane 
after  nuture  for  perforating  ulcer.  (St.  JSaxtbutoiuew'n  Hospital  Museum, 
No,  1918  a1*) 

the  pubes.  Some  advise  that  a  portion  of  the  stomach  wall  around 
the  hole  should  be  excised,  and  a  continuous  suture  placed  in  the 
mucous  membrane,  and  a  second  row  of  Lemhcrt's  sutures  in  the 
[►eritoneal  and  muscular  coats.  This,  however,  is  generally  not 
necessary  nor  advisable.  In  many  cases  it  is  doubtful  if  suture  of 
the  mucous  membrane  be  possible.  When  the  perforation  is  war* 
rounded  by  induration,  especially  when  it  is  near  the  pyloric  or 
cardiac  orifice,  it  is  difficult  or  impossible  to  invaginate,  ml. i 
dangerous  to  excise*  In  aueh  cases  the  hole  may  be  HI  led  I 
piOM  of  omentum,  which  becomes  firmly  united  and  forma  a  plug. 
When  far  up  under  the  ribs  near  the  cardiac  orifice  a  long  strip  of 
iodoform  gauze  sbould  be  packed  in  the  peritoneum  to  form  a 
drainage  tract  from  the  ulcer  to  the  external  wound,  and  withdrawn 
a  little  at  each  daily  dressing, 

-J.    SuhjJrrrnn  &r  Brie  ai/wete. — An  ulcer  on  the  posterior 

wall  may  slowly  leak   into  the    lesser  peri  tour  id    cavity,  and  if  the 
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foramen  of  Wiuulow  is  closed  the  inflammation  may  renin  in  Limited 
i  in  I  s  localised  abscess  form*  Less  often  the  leakage  occurs  in 
front*  And  then  adhesion  of  the  colon  and  omentum  to  the  abdominal 
wall  may  ill  so  out  oft'  the  inflammation  from  the  general  peritoneal 
cavity.  A  subphrenic-  abscess  generally  bulges  forwards  above  the 
lesser  ctirvature  of  the  stomach  or  extends  to  the  left  towards  the 
region  of  the  spleen  or  left  kidney  pouch,  rarely  to  the  right  in 
h  nit  of  the  liver.  It  pushes  up  the  diaphragm  and  may  then 
perforate  that  muscle,  extend  into  the  pleura  or  into  the  left  lung 
and  cause  an  empyema,  or  into  the  pericardium  and  lew!  to  fetal 
pericarditis.     The  chief  sign  in  addition  to  the  general  evidence  of 


A  B 

Rtt.  41$, — Perigastric    or    subphrenic    abacaus*      A,    posterior    intending     leaser 
MMBfctS  i ■Aviiy,      I",  inferior,  fotsalised  in  upper  part  of  general  peritoneal  carity, 

suppuration  is  a  tympanitic  swelling  bulging  in  the  epigastrium  or 
left  hypnehundrium,  and  encroaching  on  the  thorax,  but  it  is  often 
impossible  to  say  whether  the  cneroachmeut  on  the  left  pleural 
canty  is  due  to  the  pushing  up  of  the  diaphragm  or  to  the  formation 
Of  i  pyopneumothorax.  But  in  the  latter  case  the  hyper- resonance 
extends  to  the  summit  of  the  thorax,  whilst  in  the  former,  although 
there  may  he  amphoric  breathing  or  a  bell  sound  below,  yet  the 
physical  signs  in  the  upper  part  of  the  chest  are  normal,  A  sub- 
phrenic abscess  may  not  only  he  due  to  ulceration  of  the  stomach 
or  i3u<*leniini,  but  nuiy  also  follow  other  septic  abdominal  infections, 
especially  boon  the  appendix  and  csecum,  from  wounds  or  ulceration 
in  other  parts  of  the  intestine  including  the  rectum,  from  the  liver 
or  gall- bladder,  spleen,  pancreas,  or  kidney  or  pelvic  organs,  also  f mm 
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empyema  or  from  caries  of  the  ribs,  Maydl  supposes  that  septic 
material  gravitate!  upwards  fco  the  subphrenic  region  owing  to  \\u< 
patient  tying  hi  bed,  in  the  same  way  as  a  fm  I es  down- 

wards  because  the  patient  is  vip  and  about.  Treatment, — Aspir 
ifl  quite  untrustworthy.  A  abort  vertical  incision  should  lie  made 
immediately  below  the  xiphoid  cartilage  in  the  middle  line  or  just 
below  the  costal  margin  in  the  left  Imea  semilunaris,  and  forceps  or 
the  linger  thrust  cautiously  inwards.  A  simple  drain  may  be  all  that 
is  necessary,  but  at  times  a  counter-opening  may  be  required  behind 
and  to  the  left,  through  one  of  the  lower  intercostal  spaces,  or  a 
pyopneumothorax  may  have  to  be  drained  after  removing  a  gritOf 
of  a  rib* 

$.  Pyloric   ohttructum   may   be   due   to  (i)  reflex    spasm   from 
ulceration,  (ii.)   ulceration    ending   in  stricture,   (iii.)   inflammatory 


Fui.  lid.— Diluttitiuii  of  tfc  boa  ctrdaomfttouj  stricture  of  the  )>* 

Tim  fttuiuach  held  tea  pint*.     (St,  Bartholomew 'a  HoipiUl  Munv 

adhesions  on  the  peritoneal  aspect  of  the  stomach,  (iv.)  kinking 
from  dilatation  and  displti  cement  of  the  stomach,  (v.)  maUgnaat 
disease,  and  (vi.)  in  young  children,  congenital  hypertrnpl, 

The  siffM  of  nmplt  or  mvm-tnnf^jtmtu  pyloric  obstruction  are 
delayed  digestion  or  gastric  stasis  as  shown  by  discomfort  or  pam 
following  a  meal  and  becoming  worse,  until  after  three  or  Pour 
hours  there  is  vomiting  of  undigested  food  with  relief,  41 
same  time  the  stomach  becomes  more  and  more  dilated  (Fi 
The  chief  reasons  for  excluding  malignant  disease  are  the  age  of 
the  patient  (under  thirty),  chronicity  of  the  symptoms,  and  the 
alienee    of    a    palpable    pyloric    tumour.     The  ment 

which  should  be  resorted  to  when  systematic  washing  out,  die? 

«al  means  have  failed,  and  exhaustion  and  emaciation  are 
increasing,  consists  in  pyloroplasty,  with  or  without  gast  replication, 
or  when  this  is  impossible  gaslro-euterowtomy. 

4.   Il**m&rrhn*jt  from  6m  ul  Bffmr&^M  «»  not  synonymous 
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with  hjematemesis,  which  may  be  due  to  causes  other  than  ulcera- 
tion. St$m. — The  patient  feels  suddenly  faint  with  a  sensation  of 
distension  of  the  stomach  by  something  warm,  and  then  blood 
pours  from  the  month  with  scarcely  an  effort,  A  pint  or  more  of 
blood  may  be  vomited  and  a  large  quantity  may  flow  into  the  bowel 
and  afterwards  be  passed  per  an  urn  (mefftna).  The  first  hwmor- 
rhage  may  he  fatal  or  may  lead  to  acute  ameniia,  from  which  the 
patient  may  slowly  recover,  or  on  the  restoration  oj  the  puke-teusion 
a  second  or  third  and  fatal  hemorrhage  may  occur,  *Sur<fical  treat- 
HKHf.—  Eapfogatkroa  have  been  undertaken  for  the  purpose  of 
arresting  the  hemorrhage,  but  the  outlook  is  not  encouraging 
whilst  the  patient  is  in  a  state  of  acute  niiicmia.  An  exploration 
after  the  patient  has  somewhat  recovered  front  the  bleeding  is  more 
hopeful.  When  the  ulcer  is  on  the  anterior  wall  it  may  be  possible 
to  tie  the  vessels  supplying  it,  and  then  to  tuck  in  the  ulcer  by 
sero-muscular  sutures;  or  the  stomach  may  be  opened,  and  the 
finger  passed  behind  the  stomach  and  the  ulcer  pushed  forward  into 
theojiening,  when  it  can  be  cleared  of  debris — fruit  stones,  etc. — and 
seared  with  the  cautery.  By  thus  everting  the  mucous  membrane 
through  the  wound,  most  of  the  inner  surface  of  the  stomach  can  be 
passed  in  review  without  opening  the  vise  us  very  widely.  But  this 
measure  if  employed  leaves  the  cause  of  the  ulceration  untreated 
and  is  therefore  provocative  of  recurrent  hemorrhage.  Hence  in 
all  grave  cases  gastroenterostomy,  or  at  least  pyloroplasty,  is 
required  to  abolish  the  gastric  stasis  and  the  decomposition  which 
results  therefrom, 

5.  AdAeaum»  of  the  stomach  to  the  abdominal  wall,  liver,  gall- 
bladder, or  colon  may  be  caused  by  an  ulcer,  which  has  not  per* 
forated  so  that  the  inflammation  sot  up  is  simple  or  adhesive. 
Persistent  pain  may  be  experienced,  localised  to  a  particular  spot, 
which  is  made  worse  by  movement  and  by  the  peristalsis  which 
occurs  during  digestion.  The  adhesions  may  kink  the  pylorus  and 
so  induce  pyloric  obstruction,  or  press  on  the  gall- duct  and  cause 
jaundice,  or  on  the  colon  and  set  up  constipation  or  intestinal 
obstruction.  Treatment. — Exploration  and  the  division  of  the 
adhesions  has  often  been  very  successful  in  curing  the  pat  tent  8. 
In  addition,  the  ulcer  causing  the  adhesions  may  require  treatment. 

8,  Htiur  fjitixs  >>r  bUooulm  stotmuh. — The  stomach  is  divided  into 
two  more  or  less  unequal  parts,  (1)  by  perigastric  adhesions,  a 
cord  purifflg  from  the  liver  to  the  abdominal  wall  or  viscera  below 
■Hd  pressing  into  the  anterior  wall  of  the  stomach;  (2)  by  the 
fixation  of  the  stomach  to  the  anterior  abdominal  wall  as  a  result 
of  ulceration,  with  or  without  perforation  ;  (3)  by  constriction  of 
the  vise  us  due  to  the  contraction  following  a  circular  ulceration, 
ta,  in  a  direction  transverse  to  the  long  axis  of  the  stomach, 
somewhere  about  the  junction  of  the  pyloric  third  with  the 
cardiac   two-thirds,  the  contraction   perhaps  extending  to  such   a 

V,  3   u 
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degree  that  the  cardiac  and  pyloric  portions  only  communicate  by 
an  orifice  admitting  a  No.  3  or  4  catheter ;  (4)  by  a  similar  con- 
striction, but  the  result  of  malignant  disease  which  may  or  may 
not  have  been  preceded  by  a  simple  ulceration.  In  this  ease  the 
disease  gradually  spread  a  till  it  may  involve  the  whole  organ. 
The  symptom*  are  generally  those  of  chronic  ulceration  and  dila- 
tation- The  special  signs  are  those  of  the  dilatation  into  two  sacs* 
with  an  indurated  mass  between,  also  a  gurgling  sound  due  to  the 
passage  of  fluid  from  one  sac  to  the  other ;  moreover,  after 
washing  out  the  cardiac  sac  until  the  fluid  returns  clear,  if  the 
patient  is  shifted  to  his  left  side,  the  decomposing  contents  of  the 


Fii;  117.— Hourglass  or  btkttokr  ■toniiLcn.  1.  Treatment  on  the  linos  of  pyloro- 
plasty 2.  Treatment  by  anafttumopifl.  2  a,  the  two  tunes  opened,  and  2  b,  applied 
to  mi<?  mothttr  bj  foiling  back  the  pyloric  Mac  ;  but  the  ttricture  ahonld  be  eiciwd 
whenever  possible. 


pyloric  sac  may  rush  back  into  the  cardiac  sac,  as  evidenced  on 
again  washing  mat  The  operation  which  have  been  employed 
are  :  (a)  gastroplasty,  or  the  division  of  the  stricture  as  in  pyloro- 
plasty, which,  however,  is  likely  to  be  followed  by  a  relapse  ; 
(6)  gastro-gastrostomy,  an  anastomosis  between  the  two  sacs,  which 
may  not  be  easy  to  carry  out,  for  the  pyloric  sac  has  to  be 
brought  hack  over  the  cardiac  sac  with  the  stricture  as  a  hinge, 
so  the  disease  may  continue ;  (c)  gastroenterostomy,  which  seems 
to  have  been  the  least  successful— indeed,  a  communication  is  tlu-n 
required  between  the  jejunum  and  both  sacs  ;  {<!)  partial  gastrec- 
tomy with  end  to  end  union,  which  as  it  gets  rid  of  the 
disease  is,  if  it  can  be  carried  out,  the  best  operation,  especially  if 
there  is  any  doubt  of  the  disease  becoming  cancerous. 
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Carcinoma  of  the  atom  a  eh  <— This  disease  is  of  very  frequent 
occurrence,  causing  the  death  of  about  90  pier  cent,  of  all  mates  dying 
of  cancer  in  this  country  and  13  per  cent,  of  all  females.  Although 
earlier  and  later  ages  arc  wit  exempt,  jet  it  generally  appears  after 
forty  and  before  sixty.  Medical  treatment  has  no  mean  a  of  click- 
ing  the  growth  ;  and  the  amount  of  relief  which  can  be  given  is  very 
slight*  Toe  disease  terminates  fatally  on  an  average  in  about  a 
year  from  the  commencement  of  the  symptoms.  It  is  very  difficult, 
however,  to  diagnose  it  at  such  an  early  stage  as  to  allow  of  removal 
by  OpefAtioiL  A  steadily  increasing  gastric  disturbance  occurring 
in  a  patient  over  forty  should  induce  a  most  careful  examination 
for  signs  of  pyloric  obstruction,  such  as  gastric  stasia  and  dilatation 
of  the  stomach,  with  or  without  a  palpable  pyloric  tumour.  If 
symptoms  of  obstruction  however  alight  are  present,  an  exploration 
with  a  view  to  excision  of  the  disease  must  be  advised  at  once. 
When  the  pylorus  is  first  aiTeeted,  as  it  is  in  the  majority  of  cases, 
there  is  early  gastric  stasis,  pain  and  distension  after  food,  relieved 
by  vomiting  ;  and  in  patients  where  this  occurs  after  forty  a  palpable 
tumour  must  not  be  watted  for  before  advising  exploration.  It  is 
ustless  to  delay  until  there  is  marked  wasting,  hemorrhage, 
vomiting  of  pieces  of  the  growth,  special  organisms  in  the  vomit ; 
all  these  are  late  signs  of  cancer.  That  cancer  supervened  on 
chronic  ulceration  was  formerly  disregarded,  by  some  physicians 
definitely  discountenanced.  But  careful  attention  has  shown  that 
long-continued  chronic  ulceration  and  dyspepsia  is  not  infrequently 
followed  by  cancer,  which  is  a  further  reason  for  early  surgical 
interference.  1 .  The  common  frtrm  of  cancer  of  the  stomach  occurs  as 
an  ulcerating  growth  with  surrounding  infiltration,  tending  rapidly 
to  glandular  invasion,  the  glands  involved  being  especially  those 
along  the  lesser  curvature  up  fco  the  left  coronary  artery  ;  also,  but 
to  a  less  extent,  the  glands  of  the  greater  curvature  extending 
up  to  and  behind  the  pylorus,  between  it  and  the  head  of  the 
pancreas.  The  ulceration  invades  the  stomach  especially  along  its 
lesser  curvature,  and  to  a  less  extent  along  the  greater,  but  is 
remarkable  in  that  it  hardly  ever  spreads  to  the  duodenum.  The 
induration  first  fixes  it  behind  to  the  head  of  the  pancreas,  then  t'« 
other  structures,  the  abdominal  wall,  liver  and  gall-bladder.  %  A 
rarer  form  of  cancer  infiltrates  all  the  wall  of  the  stomach,  forming  a 
leathery  puckered  condition,  compared  to  a  leathern  bottle.  There 
is  but  little  tendency  to  ulceration  and  a  later  infiltration  around  ; 
also  glandular  enlargement  takes  place  leas  quickly,  3.  A  still 
rarer  form  is  a  well- localised,  sessile  or  pedunculated  tumour,  but 
such  a  tumour  has  often  a  sarcomatous  rather  than  a  ctranoutious 
structure,  or  may  be  in  younger  patients  merely  a  fibroma.  The 
*uty tval  tr&tttnent  consists  in  (1)  local  excision  and  suture,  which 
can  only  be  done  in  the  rare  third  type;  (2)  partial  gastrectomy, 
which  must  be  more  extensive  than  implied  by  the  term  pylorectomy ; 
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(3)  total  gastrectomy,  which  has  been  done  for  the  second,  "leathern 
bottle u  form  ;  (!)  gastro-enter  ostomy,  when  there  is  an  inoperable 
growth  about  the  pylorus  but  the  cardiac  end  of  the  stomach  is 
free;  (5)  jejuuostomy,  when  the  whole  or  nearly  the  whole  of  the 
Oftrdiac  end  of  the  stomach  is  infiltrated.  The  best  results  up  to  now 
obtained  are  said  to  be  i  by  jejuuostomy  a  prolongation  of  life  for  a 
few  weeks  ;  by  gas tro  enterostomy  a  prolongation  on  an  averii'_ 
three  in  fiv^  month! ;  by  pavtiaJ  o*  oompLsta  gastrectomy  :i  prolongs 
tion  of  life  for  two  years,  over  and  above  the  year  the  untreated 
disease  may  be  expected  to  last.  But  of  these  there  are  some 
cases  in  which  there  has  been  no  recurrence  for  four  years  or  more  ; 
a  few  patients  have  lived  so  long  that  they  may  be  said  to  have  been 
cured  altogether.  Supposing  a  more  rapid  diagnosis  and  an  earlier 
resort  to  exploration,  50  percent,  of  ail  cases  of  cancer  of  the  stonm.-h 
might  obtain  this  average  prolongation  of  life  of  two  years*     The 

Km.  41S  —  Method  ofperfanniug  pytoroplM^,  tUafmnnaatimllj  -I 

(Firmi  K-in.m  l<  utui  Kitwiilfcik'j 

experience  of  one  of  us  {Walsham)  in  gastro- enterostomy  for  cancer 
of  the  pylorus  would  lead  him  to  place  the  average  prolongation  of 
life  much  higher  than  that  above  given. 

Operations  for  simple  pyloric  stenosis. — Sapid   dilatotim 

of  the  pyloric  end  pf  thr  stomach  fit?  limpt*   fi  far*   (  />v 

*,f>,ni(ii*n)  consists  in  opening  the  atuiuueh  and  then  dilating  the 
pyloric  end  with  the  finger  or  dilators.  The  wound  in  the  stomach 
is  then  closed  by  Lembert's  suture,  and  the  abdominal  parietcs  united. 
Tin-  operation  has  been  sometimes  followed  by  death  from  hinimr 
rhage  or  peritonitis,  and  there  is  a  tendency  for  the  stricture  to  recur. 
Pyloroplasty  is  now  generally  substituted  for  dilatation  of  the  pylorus. 
Stenosis  &f  the  cardiac  orilice  has  been  treated  in  the  same  way. 

Pyloroplasty. — After  having  opened  the  abdomen  iu  the  middle 
line  above  the  umbilicus,  the  pylorus  is  drawn  forwards  into  the 
wound  and  the  peritoneum  protected  by  packing  round  with  gauze 
or  sponges.  A  longitudinal  incision  is  nest  made  from  the  stomach 
to  the  duodenum  on  a  prolie  or  director  previously  passed  through 
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the  stricture,  The  centre  of  the  wound  on  each  side  is  retracted 
until  it  is  diamond  shaped  (Fig.  418),  and  the  wound  is  then 
closed  by  a  double  row  of  sutures  in  the  vertical  direction ;  the 
deeper  should  involve  all  the  coats,  the  supcrlirLal  OQfl  Ofilj  the 
serous  and  muscular  coots.  This  ope ration  may  he  usefully 
inyed  for  non-malignant  stricture,  but  cases  in  which  there 
is  marked  hypertrophy  or  a  suspicion  of  malignant  disease,  and 
those  in  which  the  pylorus  is  embedded  m  adhesions,  are  unsuitable, 
and  are  better  treated  by  gastroenterostomy  or  by  pyloreotomy. 
After  the  operation  the  patient  is  given  nutrient  euemata  until 
water  is  kept  down,  and  then  careful  feeding  m  proceeded  with* 

GaAtroplimttun  w  an.it  yor  r An/ Jty  is  especially  indicated  when  the 
amount  of  dilatation  tends  to  cause  a  kink  at  the  pylorus-  Since 
the  stomach -wall  in  such  eases  has  undergone  much  atrophy  the 
object  in  view  is  to  shape  the  stomach  so  as  to  allow  food  to  pass 
as  quickly  as  possible  into  the  intestines  where  it  can  be  digested 
and  absorbed.  Gastroplicution  is  therefore  generally  an  adjunct  to 
pyloroplasty.  By  interrupted  sutures  tucks  are  made  along  the 
front  wall  of  the  stomach,  so  as  to  make  the  stomach  into  a  tube 
leading  from  the  oesophagus  clown  wards  to  the  duodenum,  The 
alternative  operation  is  gas tro enterostomy* 

Operations  for  carcinoma  of  the  stomach.— P^l or ectomy 
and  partial  gastrectomy*  —  lyit-wttmiy,  the  excision  of  the 
pylorus  only,  is  generally  speaking  insufficient  for  the  removal  of 
malignant  growths.  Only  when  the  surgeon  is  afraid  that  by  doing 
gastroenterostomy  he  may  Ik?  leaving  a  pylorus  which  will  gradually 
prove  itself  malignant  would  such  an  operation  be  indicated. 
Therefore,  a  mere  excision  of  the  pylorus  will  be  doing  too  little  or 
too  much.  Partial  pattWGtomp  is  an  extension  of  pylorectomy,  so 
that  the  pyloric,  third  of  the  stomach  as  well  as  the  pylorus  and 
such  of  the  glands  as  are  affected  are  removed.  The  tumour  is  first 
exposed  and  its  malignant  nature  confirmed  by  its  nodular  characters, 
surrounding  induration,  and  commencing  enlargement  of  the  glands. 
Before  oommencmg  its  excision,  the-  fingers  must  be  passed  behind 
the  pjtontS,  one  through  the  gastro-hepatic  omentum,  the  other 
through  the  gastrocolic  omentum.  If  the  tumour  is  extensively 
fixed  to  the  pancreas  and  if  enlarged  glands  can  be  felt  in  the 
neighbourhood  of  the  cadiac  axis*  excision  is  con tra -indicated,  but 
adhesions  t<>  the  abdominal  wall,  liver,  gall  bladder,  or  colon  may 
be  successfully  dealt  with  by  careful  division  and  dissection. 

The  operation  is  commenced  by  dissecting  up  the  enlarged  -lands 
along  the  lesser  curvature  from  the  left  coronary  artery  towards  the 
pylorus,  and  then  in  like  manner  dealing  with  the  glands  along  the 
greater  curvature.  The  tumour  is  next  raised  from  its  posterior 
attachments  together  with  the  enlarged  glands.  The  pylorus  is 
isolated  by  ligatures  from  the  gastro-hepatic  omentum  above,  and 
from  the  gastrocolic  omentum  below,  drawn  forward-,  t  be  penionetim 
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protected,  clii tups  are  applied  on  the  healthy  mtammah  and  diiotJimnm, 
and  the  tumour  cut  away  with  an  inch  of  healthy  tissue  beyoud, 
bleeding  points  being  clamped  and  tied.  In  order  to  make  the 
duodenal  opening  as  large  as  that,  of  the  stomach,  a  longitudinal 
incision  if*  made  in  the  duodenum  opposite  to  its  blood-vessels. 
The  cut  ends  of  the  duodenum  and  stomach  are  then  sutured 
together,  first  by  a  deep  row  of  sutures  through  all  the  coats,  and 
then  by  a  superficial  row  through  the  serous  and  muscular  ooatfi 
only  (Fig,  21  1,  p.  53.^).  As  this  fitting  together  by  sutures  takes  a 
considerable  time,  some  think  it  better  to  completely  close  the  stump 
of  the  stomach  and  duodenum  separately  by  a  continuous  Lemhcrt 
suture,  and  then  to  perform  a  gas  tro- enterostomy  by  suture  (Fig.  228, 
p.  6  I  Ik  Ot  with  Murphy's  button  (Fig.  225,  p.  B  it). 

Total  gastrectomy \  which  has  now  been  dune  many  times,  is 
performed  in  a  similar  manner  to  the  above,  but  in  order  to  retch 
the  cardiac  orifice  underneath  the  rihs,  a  larger  abdominal  incision 
is  required,  whilst  a  bolster  placed  behind  the  patient's  lower  ribs 
will  further  facilitate  the  steps  of  the  operation  by  making  the 
stomach  more  prominent.  After  removal  of  the  stomach  the  duo- 
denum may  be  joined  end  to  end  with  the  oesophagus,  of  if  it  will 
not  reach,  may  be  inverted  and  closed,  and  a  loop  of  jejunum 
brought  up  mid  joined  on  to  the  oesophagus. 

After-treatment  for  all  operations  on  the  stomach. — The 
patient's  lurid  and  shoulders  should  be  a  little  raised.  He  should 
be  fed  with  nutrient  enemata  containing  jss.  to  jj.  of  brandy 
v  three  hours.  Morphine  and  atropine  are  injected  to  prevent 
vomiting,  and  this  may  be  repeated  at  regular  intervals  every  two 
01  three  b HUB.  As  soon  as  the  patient  can  keep  down  water,  sips 
of  champagne  and  liquid  food  must  be  given  by  the  mouth.  Liquid 
food  is  required  during  convalescence  at  frequent  intervals,  the  more 
frequent  the  larger  the  extent  of  stomach  removed.  When  the 
whole  stomach  has  been  excised  and  the  patient  recovered,  liquid  or 
semi  -solid  cjisily-digestihle  food  has  been  required  every  two  hours. 

Gas tro- enterostomy  consists   in    forming  a   fistulous   opening 
between   the  stomach  and  small  intestine   to  allow  the  contents  of 
the  stomach   to   pass  out  when   the   pvlorus  is  obstructed.       I 
methods  are  at  present  in  use  : — 

(1)  (t'tisti^thityfufusitrtut/. — A  communication  is  made  between  the 
stomach  and  descending  portion  <»f  the  duodenum.  Jts  merit  is 
that  the  gastric  contents  enter  the  intestine  above  the  bile- papilla 
and  hence  there  is  less  danger  of  regurgitation  of  bile.  But  it 
I -:umot  be  carried  out  when  the  pyloric  third  of  the  stomach  or  the 
dttodeim&)  is  involved  by  adhesions  or  new  growth, 

■  Anterior  pr&eolfa  gaafro-fefwuM/towty  (Kg»  420,  A  and  B). — 
This  is  a  relatively  easy  operation,  which  allow*  of  a  good  length  of 
Lrut  being  fixed  to  the  stomach,  BO  that  a  spur  is  avoided  and  the 
regurgitation  of  bile  prevented.     The  objection  against  it  is  tl 
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loop  of  small  intestine  has  to  be  brought  up  in  front  of  the  trans- 
verse colon  Mi-.  420,  B),  which  it  may  obstruct  To  prevent 
a  coil  of  gut  must  be  selected  about  two  feet  from  the  duodeno- 
jejunal junction,  and  at  least  three  inches  be  fixed  in  a  line  to  the 
anterior  wall  of  the  stomach.  To  find  this  coil  raise  the  transverse 
colon  near  the  splenic  flexure,  pass  the  hand  along  the  under  surface 
of  the  mesocolon  to  the  left  of  the  spine,  and  pick  up  the  ooil  of 
small  intestines  which  lies  there. 

(3)  Po&arior  retro-colic  pattro  jywtQitQmf  (Fig,  420,  A  and  C), — 
A  loop  of  jejunum  is  attached  to  the  posterior  surface  of  the 
stomach  through  a  hole  made  in  the  mesocolon.  The  omentum 
and  mesocolon  are  raised,  a  longitudinal  incision  made  in  the  meso- 
colon, and  the  stomach  drawn  through.  Alternatively  the  gastro- 
colic omentum  and  then  the  mesocolon  are  perforated  and  a  loop  of 


Fjrc,  4H*. — P;«rt  of  th<;  stuiuitdi  ami  jejunum  fraiii  &  CMQ  uf  ^iHtro-tiutflrastomy 
bff  fHtiiigiHtftt  growth  >h  Mm  Eiylorii*.  a.  Stumnch,  ft,  Jejunum.  Tno  bonti 
liJjttc*  ure  still  ut  situ.  The  plate  in  Ike  jejuni)  w  h  seen.  (St,  UartbolotnaVs 
il  otpitaJ  Miueiun.) 

bowel  drawn  upwards  and  fixed  to  the  posterior  wall  of  the  stomach. 
The  advantage  of  this  operation  is  the  communication  with  the 
posterior  wall  of  the  stomach  behind  the  colon ;  its  danger,  the 
shirp  bind  of  the  loop  tending  to  the  formation  of  a  spur,  and  the 
regurgitation  of  bile  into  the  stomach  and  hence  bilious  vomiting, 
i not  be  employed  when  this  part  of  the  stomach  is  involved 
by  the  cancer. 

Oastro- enterostomy  is  indicated  (1)  for  inoperable  cancer,  as  by 
its  means  life  may  be  prolonged  many  months,  the  mortality 
following  the  operation  having  fallen  to  about  20  per  cent.  On*  or 
two  well-authenticated  cases  have  lived  over  three  years  Kf 
of  cancer.  (2)  For  pyloric  stenosis  with  dilatation  and  for  persist  rut 
ulceration  with  recurrent  haemorrhages,  when  pyloroplasty  is  unsuit- 
able. (3)  For  congenital  Ivy  per  trophic  pyloric  stenosis  it  has  been 
successfully  performed  OS  an  infant  aged  four  weeks.  (4)  After 
excision  of  the  pylorus  to  save  the  time  required  to  sew  the  stomach 
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appendix,  and  it  may  be  only  on  opening  the  abdomen  that  the 
perforation  can  be  located.  If,  therefore,  the  stomach  &■  found 
intact  the  search  should  be  ex  landed  to  the  other  viscera  named. 
Treat  men -L — The  abdomen  should  be  opened  in  the  middle  line 
above  the  umbilicus  \  the  perforation*  which  is  usually  quite  small, 
clean  cut,  and  situated  upon  the  anterior  surface  oi  the  stomach, 
sought,  tucked  inwards  (Fig.  ill),  and  the  peritoneal  coats  brought 
into  contact  over  the  perforation  by  a  double  row  of  Lenibert's  sutures 
(Fig*  207).  If  little  soiling  of  the  peritoneum  has  taken  | 
the  area  of  extravasation  only  should  be  sponged  clean  and 
the  wound  closed;  but  if  extensive  extravasation  has  occurred,  the 
peritonea!  cavity  should  be  well  flushed  out,  and  a  gaiuze  drain 
placed  in  the  wound  and  in  conn ui  timings  in  the  loins  and  above 


Fir;,  111, — A  stoitirtcii  optttttl  U?  *hnw  tlie  puckering  of  the  mucous  membrane 
i*fter  suture  for  perfor»tii»u  ulcer.  (St.  JWtUokiinewU  Hospital  Musouiu, 
No.  1018  "'J 

the  pubes.  Some  advi&e  that  a  portion  of  the  stomach  wall  around 
tin  hols  should  be  excised,  aud  a  continuous  suture  placed  in  the 
mucous  membrane,  and  a  second  row  of  Lem berths  sutures  in  the 
peritoneal  and  muscular  coats.  This,  however,  is  generally  not 
necessary  nor  advisable*  In  many  cases  it  is  doubtful  if  sutuiv  of 
[\\k-  iihk<ius  membrane  be  possible.  When  the  perforation  i>  but 
iniunk-d  by  induration,  especially  when  it  is  near  the  pyloric  or 
«vmliae  orifice,  it  is  difficult  or  impossible  to  invagiuate, 
dangerous  to  excise.  In  such  cases  the  hole  may  l>e  filled  by  a 
piece  of  omentum,  which  beoomea  firmly  united  arid  forms  a  plug. 
When  far  up  under  the  ribs  near  the  cardiac  orifice  a  long  strip  of 
iodoform  gauze  should  be  packed  in  the  peritoneum  to  form  a 
drainage  tract  from  the  ulcer  to  the  external  wound,  and  withdrawn 
a  little  at  each  daily  dressing. 

2.   Stt?tj*hrtiii.r  or  perigaitric  »&*c*j*,— An    ulcer  on  the  posterior 
will!  may  slowly  leak  into   the   lesser  peritoneal   cavity,  aud  if  the 
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and  the  proximal  cud  into  the  duodenum  lower  down.  AIL  these 
proceedings  consume  much  time,  ami  should  certainly  not  be  under- 
tuktii  when  the  parent's  only  chance  depends  upon  the  rapidity 
with  which  the  Operation  can  he  performed, 

Jejunostomy  is  the  operation  of  forming  an  artificial  opening  for 
the  introduction  *>i  food  directly  into  tLe  jejunum  when  the  stomach 
has  Wcomc  extensivcl y  involved  by  cancer,  so  that  both  gasman  ►mv 
and  gastrojejunostomy  are  impracticable*  The  operation  should  be 
done  on  the  lines  of  gastrostomy  (p.  825),  Performed  thus,  patients 
have  been  rendered  comfortable,  and  their  lives  prolonged  for  some 
weeks* 

Haematemesis  after  operation* — -Profuse  hscina  be  meats  ending 
fatally  may  follow  an  abdominal  operation  unconnected  with  the 
stomach,  wit  hunt  any  lesion  of  the  stomach  being  discovered  at  the 
post  in' ►item  examination.  The  haemorrhage  is  a  capillary  oozing 
through  the  intact  mucosa  and  appears  to  follow  a  vaso-inotor 
paralysis  of  the  splanchnic  vessels.  It  has  occurrcl  most  frequently 
after  operations  on  the  gall-bladder,  also  after  operations  for  strangu- 
lated hernia,  removal  of  omentum  and  ovariotomy,  after  exploratory 
laparotomy  and  tuberculous  peritonitis.  But  apart  from  operation 
it  may  appear  as  a  late  symptom  (black  vomit)  in  intestinal  obstmr- 
tion  and  appendicitis,  and  during  convalescence  from  typhoid  fever. 
These  cases  do  not  seem  to  be  connected  with  sepsis.  Duodenal 
ulceration  arjd  perforation  into  a  gastro-duodeiuil  urtery  may  follow 
septic  operations,  just  as  it  has  been  noted  occasionally  after  burns. 
Thus  patients  have  died  from  luematemesis  from  thin  cause  during 
convalescence  from  operations  for  cancer  of  the  pharynx,  of  the 
rectum,  etc. 

The  treatment  consists  in  absolute  rest,  recta]  feeding,  and 
in ur [»lune  and  atropine  injections  at  frequent  intervals  to  stop  the 
vomiting. 

Duodenal  ulceration  occurs  most  commonly  in  men  about  forty 
as  compared  with  gastric  ulceration  which  is  more  frequent  in  young 
women*  In  some  cases  no  symptoms  have  preceded  perforation, 
which  gives  rise  to  acute  pain  below  the  right  costal  arch,  often 
extending  downwards  to  the  right  iliac  fossa,  collapse,  subnormal 
temperature,  feeble  pulse,  with  increasing  rigidity  of  the  abdominal 
muscles  and  loss  of  liver  dulness.  Vomiting  is  often  absent,  or  may 
be  slight  and  merely  gastric.  Such  a  case  cannot  be  distinguished 
from  gastric  ulceration,  nor  need  it  be;  the  treatment  is  similar,  siud 
in  the  vast  majority  of  eases  the  ulcer  has  been  found  not  more 
than  two  inches  from  the  pylorus*  A  subacute  perforation  EttflJ 
give  rise  In  a  perigastric  or  subphrenic  abscess.  Some  cases  run  a 
slow  course,  and  are  indicated  by  recurring  attacks  of  meUena,  or 
by  vomiting  of  blood  mixed  with  bile.  When  more  chronic  still,  a 
stenosis  of  the  duodenum  is  set  up  with  wasting,  dilatation  of  the 
stomach,  without  bile  in  the  vomit.     Suture  of  the  perforation  and 
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apj>cndixT  and  it  may  be  only  on  opening  the  abdomen  that  the 
perforation  win  be  located.  If,  therefore,  the  stomach  in  found 
intact  the  Beard)  should  he  extended  to  the  other  viscera  named. 
Treatment — The  abdomen  should  be  opened  in  the  middle  lino 
above  the  umbilicus  ;  the  perforation,  which  is  usually  quite  small, 
clean  cut,  and  situated  upon  the  anterior  surface  of  the  Stomach, 
sought,  tucked  inwards  (Fig.  414),  and  the  peritoneal  coats  brought 
into  contact  over  the  perforation  by  a  double  row  of  Lambert's  sui 
(Fig.  207).  If  little  soiling  of  the  peritoneum  has  taken  place, 
the  area  of  extravasation  only  should  bo  sponged  clean  and 
the  wound  closed  :  but  if  extensive  extravasatiou  has  occurred,  the 
peritoneal  cavity  should  be  well  flushed  out,  and  a  gauze  drain 
placed  in  the  wound  and  in  counter-openings  in  the  loins  and  above 


114      \     i' mad i  opened  to  show  the  puckering  of  the  mucous  nmbniM 
ire    for    per  rotating    ulcur.     (SL    TUrthnWimflw^    Hospital    MuH/um. 
No,  1818  m1.) 

the  pubes.  Some  advise  that  a  portion  of  the  stomach  wall  around 
the  hole  should  be  excised,  and  a  continuous  suture  placed  in  the 
mucous  membrane,  and  a  second  row  of  Lemhert's  sutures  in  the 
peritoneal  and  muscular  coats.  This,  however,  is  ge&mlfj  uot 
necessary  nor  advisable.  In  many  cases  it  is  doubtful  if  suture  of 
the  mucous  membrane  be  possible.  When  the  perforation  is  sur* 
rounded  by  induration,  especially  when  it  is  near  the  pyloric  or 
cardiac  orifice,  it  is  difficult  or  impossible  to  iuvaginate,  and 
dangerous  to  excise.  In  such  cases  the  hole  may  l>e  filled  by  a 
piece  of  omentum,  which  becomes  firmly  united  and  forms  a  plug* 
When  far  up  under  the  ribs  near  the  cardiac  orifice  a  long  strip  of 
iodoform  gauze  should  be  packed  in  the  peritoneum  to  form  a 
(lrahuiL'e  tract  from  the  ulcer  to  the  external  wound,  and  withdrawn 
a  little  at  each  daily  ifnffllinff 

2.  SvlpkrmU  or  perigastric  ofaeae. — An  ulcer  on  the  posterior 
wall  may  slowly  leak  into   the   lesser  peritoneal   cavity,  and  if  the 
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(1)  Rupture  into  the  peritoneal  cavity. — Bile,  when  sterile,  may 
escape  in  large  quantities  into  the  peritoneum  without  at  once 
setting  up  peritonitis,  but  if  already  infected  with  pyogenic  cocci, 
rapidly  fatal  peritonitis  will  ensue.  At  times,  however,  the  extra- 
vasation may  be  limited  by  adhesions  and  a  perinephritis  or  subphrenic 
aJjscess  may  form,  and  into  either  of  these  gall-stones  may  escape. 
Hence  the  occasional  presence  of  a  biliary  calculus  on  opening  an 
abscess  in  the  loin  and  the  somewhat  rare  phenomenon  of  the 
expectoration  of  a  gall-stone  should  such  a  subphrenic  abscess 
penetrate  the  diaphragm  and  involve  the  pleura  and  lung.  (2)  Rup- 
ture into  the  intestine. — It  is  the  duodenum,  and  less  often  the  colon, 
that  is  most  frequently  involved.  Through  the  fistula  thus  formed 
a  large  calculus  may  escape  and  give  rise  to  intestinal  obstruction. 
(3)  Rupture  into  the  pelvis  of  the  kidney  is  rare.  Bile  and  gall- 
stones may  then  pass  directly  into  the  urine.  (4)  Rupture  on  the 
skin  surface. — Here  an  external  biliary  fistula  may  be  formed  by 
the  adhesion  of  the  gall-bladder  to  the  abdominal  wall  and  the 
formation  of  an  abscess  from  which,  after  it  has  burst  on  the  surface, 
gall-stones  may  be  discharged.  The  umbilicus  is  the  commonest 
place  of  the  rupture,  extension  taking  place  along  the  course  of 
the  obliterated  umbilical  vein. 

Empyema  of  the  gall-bladder. — Gall-stones  may  remain  latent 
in  the  gall-bladder,  merely  causing  intermittent  attacks  of  pain  and 
jaundice.  Inflammation  and  suppuration,  however,  may  at  times 
occur,  possibly  as  the  result  of  invasion  through  the  duct  by  the 
bacillus  coli  communis ;  occasionally  as  a  secondary  pycemic  process. 
The  suppuration  is  attended  by  general  fever,  and  the  abdominal 
walls  covering  the  distended  gall-bladder  become  rigid  and  inflamed. 
In  the  course  of  typhoid  fever  the  gall-bladder  is  often  distended 
owing  to  cholecystitis  which  may  subside,  or  go  on  to  suppuration, 
ulceration  of  the  wall  and  perforation  into  the  abdominal  cavity. 

Obstruction  of  the  gall-ducts  by  calculi. — The  cystic,  hepatic, 
or  common  duct  may  become  obstructed  by  inspissated  mucus,  or  by 
the  iuipactiou  of  a  biliary  calculus.  When  the  obstruction  is  con- 
fined to  the  cystic  duct  there  is  distension  of  the  gall-bladder,  but 
no  jaundice ;  when  confined  to  the  hepatic  duct  there  is  jaundice 
but  no  distension ;  when  involving  the  common  duct  there  is 
jaundice  with  distension  of  the  ducts  above,  but  not  necessarily  of 
the  gall-bladder.  The  obstruction  may  be  merely  temporary  during 
the  passage  of  a  stone  which  gives  rise  to  an  attack  of  gall-stone  colic. 
When  such  attacks  are  frequently  repeated,  and  no  gall-stone  is  dis- 
covered in  the  frcces,  it  is  probable  that  the  stone  is  too  large  to  pass, 
but  from  time  to  time  descends  into  the  cystic  or  common  duct,  where 
it  acts  like  a  ball-valve  and  then  falls  back  again  into  the  gall-bladder 
or  into  a  dilatation,  allowing  bile  to  pass  (recurriny  biliary  colic). 
The  pain  with  vomiting  during  these  attacks  exhausts  the  patient, 
and  is  in  itself  an  indication  for  an  exploratory  operation,  even  when 
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BO  distension  of  the  gall  bhuider  can  be  made  out.  In  such  a  case 
the  jaundice  follows  an  attack  of  pain  altar  twenty  four  to  ihlrty* 
six  hours.  When  a  calculus  lodges  in  the  diverticulum  of  S 
there  is  an  intermittent  flow  of  bile,  causing  the  jaundice  to  vary 
witlmut  disappearing,  but  attended  with  intermittent  febrile att&tika, 
with  some  en  large  men  t  of  the  spleen  hut  not  of  the  liver.  The 
patient  does  not  feel  ill,  nor  docs  he  lose  might. 

Compression  of  tftc  common  thtct. — The  common  duet  may  he 
involved  in  adhesions  about  the  pylorus,  or  be  compressed  by  B 
tumour,  or  by  the  inflammatory  swelling  in  chronic  pancreatitis,  or 
be  kinked  by  displacement  of  the  liver. 

Malignant  disease  of  the  gall-bladder  and  ducts* — In  a 
laige  number  of  eases  this  is  undoubtedly  due  to  the  prolonged 
irritation  of  a  stone.  In  the  case  of  the  gall-bladder  there  is  usually 
a  history  pointing  to  chronic  cholecystitis  ;  on  this  follows  the  growth 
of  an  irregular  nodular  tumour  continuous  with  the  liver,  which  is 
invaded  directly  from  the  trail-bladder.  Malignant  disease  involving 
the  hepatic  or  common  duct  may  begin  quite  insidiously  in  a  pain* 
less  manner  with  slowly  increasing  jaundice  until  there  is  complete 
obstruction,  When  there  is  also  rapid  loss  of  vaigbi  and  distension 
of  the  gall-bladder,  cancer  of  the  head  of  the  pancreas  is  India 
If  with  the  jaundice  the  loss  of  weight  is  tint  so  rapid,  the  cancer  may 
be  around  a  calculus  in  the  lower  part  of  the  common  duct,  hut 
pancreatic  fluid  still  escapes  and  fat  is  absorbed.  Increasing  jaundice 
with  steady  enlargement  of  the  liver,  painless  and  without  fever, 
points  to  malignant  disease  involving  the  hepatic  duets,  and  this  is 
generally  serondary  to  a  like  growth  in  the  pancreai  or  elsewhere. 


or-EKATlONS    ON    THE    •  iALL-lll^ADDKlt. 

Cholecystotomy  is  the  incision  of  the  gall-bladder,  Cholecystos- 
tomy  the  combination  of  incision  and  drainage,  Cholelithotomy 
incision  and  removal  of  calculi.  Aspiration  through  the  abdominal 
wall  is  not  only  dangerous  bur  unless.  These  operations  are  required 
for  a  ehionii  rdly  distended  gall-bladder,  and  for  an  acute  empyema, 
and  for  persistent  pain  and  tenderness  over  the  position  of  tin 
bladder.     A  sand-bag  is  placed  Tinder  tin  a  lower  ribs   which 

throws  forwards  the  gall-bladder  and  ducts,  whilst  the  intestines  slip 
downwards.  Make  a  vertical  incision  in  the  linea  semilmi 
beginning  just  below  the  ninth  right  costal  cartilage,  or  over  the 
tumour  when  the  gallbladder  is  distended  (Fig.  107,  r).  Haling 
divided  tho  abdominal  parte  tes  and  stopped  all  bleeding,  open  the 
jm •rit'iueurii.  Search  for  the  gall-bladder  with  the  finger  beneath  the 
liver  if  it  does  not  present  in  the  wound,  and  bring  it  to  the  surface 
if  practicable,  iV'k  the  wound  with  sponges  to  preveul  any  fluid 
escaping  into  the  peritoneal  cavity,  and  introduce  an  aspirator- 
needle  into  the  gall  bladder,  which,  as  the  fluid    escapes,  should  he 
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well  drawn  into  the  wound.  Enlarge  the  opening  in  the  gall-bladder 
and  remove  any  gall-stones  found  loose.  If  a  stone  is  found  impacted 
in  the  cystic  duct,  extract  it,  if  possible,  by  forceps,  by  gentle  mani- 
pulation with  the  fingers  in  the  abdomen,  by  careful  crushing  with 
padded  forceps,  by  breaking  it  with  a  needle  passed  through  the 
wall  of  the  duct,  or  by  chipping  off  fragments  as  it  lies  in  the  duct. 
Secure  the  edges  of  the  aperture  in  the  gall-bladder  to  the  abdominal 
wall  by  sutures,  with  its  peritoneal   coat  well   in  contact  with  the 
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Via.  421. — Diagram  showing  the  anatomical  relations  of  the  gall  bladder  and  ducts 
ax  exposed  by  an  oblique  incision  parallel  to  the  lower  margin  of  the  ribs  from 
the  middle  line  outwards.  The  gall-bladder  with  its  cystic  duct  is  seen  joining 
with  the  hepatic  duct  to  form  the  common  duct  which  passes  down  in  front  of  the 
foramen  of  Winslow  (indicated  by  the  arrow)  through  the  head  of  the  pancreas  to  the 
duodenum.  Ikdiind  the  common  duct  is  the  large  portal  vein  with  the  hepatic 
artery,  l>oth  of  which  in  their  passage  to  the  liver  give  off  branches  to  the  pancreas 
aud  gall-bladder. 

parietal  peritoneum ;  leave  a  drain  tube  in  the  gall-bladder ;  and 
close  the  rest  of  the  abdominal  wound  in  the  way  already  described. 
The  biliary  fistula  thus  left  may  close  in  a  few  weeks  if  the  cystic 
duct  has  been  cleared. 

Cholecystendysis  is  the  operation  of  opening  the  gall-bladder 
by  a  small  incision,  removing  the  stone,  and  then  closing  the  wound 
by  a  continuous  silk  suture  through  the  mucous  and  muscular  coats, 
and  by  a  second  or  even  third  row  of  Lembert's  sutures  through 
the  muscular  and  peritoneal  coats.  After  the  proper  toilet  of  the 
peritoneum  has  been  made,  the  wound  in  the  parietes  is  then  closed 
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are  now  pressed  together,  thus  fixing  tbe  serous  surfaces  in  contact. 
Tlie  spring  in  the  button  produces  pressure-atrophy  of  the  tissues 
embraced  by  it,  leaving  an  opening  as  large  as  the  button,  which, 
thus  freed,  is  passe  J  per  ami 

Choledochotoray  or  Choledooho-Iithotomy  are  the  terms 
applied  to  removal  of  a  gall-stone  impacted  in  the  common  bile- 
duct.  Having  opened  the  abdometi  the  finger  follows  the  gall- 
bladder, cystic  duct,  and  common  bile-duct  as  it  lies  in  the  gastro- 
tie  omentum  and  behind  the  first  portion  of  the  duodenum, 
Passing  the  finger  into  the  foramen  of  Winslow  will  often  aid  in 
detecting  the  calculus.     The  duct  with  the  gastro-hcpatic  omentum 


Fin,  422,— Male  and  female  half  of  Miirj>h>*  tattoo,  fixed   in  *U*  ud  ready  for 
proving  fc*»getlier.      (After  Alirqhy,) 

iwn  into  the  wound,  an  incision,  parallel  to  the  long  axis  of 
tin/  duct,  made  over  the  calculus,  and  the  latter  removed  after 
first  breaking  it  up,  if  large,  with  forceps.  The  mucous  membrane 
of  the  duct  is  united  by  a  fine  silk  suture,  and  then  the  muscular 
and  seron  stores  cannot  be  inserted   it  is  no  grotf 

matter,  as  the  wound  closes  spontaneously  in  a  few  days.  The 
wound  in  the  parietes  is  then  closed,  or  a  gauze  drain  inserted.  A 
small  instrument  resembling  in  shape  a  hammer  or  cnxpiei  mallet 
may  be  inserted  into  the  wound  in  the  duct,  so  as  to  hook  the 
duct  forward  whilst  the  sutures  are  being  inserted.  If  near  the 
(.■ml  of  the  duct  the  stone  may  be  reached  by  cutting  into  the 
duodenum,  which  must  be  afterwards  carefully  sutured.  Care  must 
be  taken  not  to  injure  the  portal  vein  from  which  btemorrhage  has 
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proved  fatal,  though  it  has  been  controlled  by  lateral  ligature.  If 
the  duct  has  been  effectually  sutured  the  abdominal  around  may  then 
be  closed,  or  better  only  partially  closed,  a  gauze  drain  being  passed 
down  to  the  duct  when  the  duct  is  Dot  sutured. 

Cholodoehectomy,  or  excision  of  a  portion  of  the  common  bile- 
duct  for  localised  malignant  growths,  etc.,  has  been  performed  a 
few  times.     It  must  be  combined  with  cholecysten tenotomy. 


THK   LIYBR. 

Hydatid  cysts  of  the  liver  (see  \>.  163)  are  usually  unilocular 
and  filled  with  daughter  cyatw  varying  in  size  from  pin's-heads  to 
grapes  or  hen's  eggs.  The  fluid  may  foe  abundant  or  the  whole 
lain  have  become  inspissated  and  of  the  consistency  of  cheese. 
Less  often  acephalocysts  are  met  with.  The  cysts  may  be  single  or 
multiple,  and  in  the  latter  case  they  may  communicate  secondarily. 
There  is  a  well-marked  parasitic  cyst- wall,  which  before  intlarn 
matory  complications  have  set  in  separates  with  ease  from  the 
fibrous  capsule  or  adventitious  cyst.  The  latter  where  formed  hv 
liver  su \ istance  is  very  thin  and  has  very  large  veins,  which  it  is 
important  not  to  injure,  whilst  in  the  projecting  portion  of  the  cyst 
it  is  fuirly  thick.  Signs, — An  hydatid  cyst  causes  a  slow  painless 
enlargement  «>f  i  portion  (A  the  liver  without  other  special  symptoms 
such  as  jaundice,  fever,  or  emaciation.  The  cyst  may  project 
from  the  under  surface  of  the  liver  and  be  felt  in  the  right  I. 
Obondrium,  or  it  may  push  up  the  diaphragm  and  encroach 
the  thorax,  at  the  same  time  pressing  down  the  liver  -edge  below  the 
ribs*     The  cyst  is  felt  as  a  perfectly  smooth  and  cveedjugly  tense 

tumour.     If  left  alone  it  may  suppurate  and   the  patient  die  fr 

fever  and  exhaustion  ;  or  it  may  rapture  into  the  thorax  and  lung  ; 
into  the  peritoneum,  which  becomes  studded   with  daughter  cysts; 
into  the  intestine,  or  vena  cava;  into  the  gall-ducts,  and   set  up 
symptoms  of  biliary  colic  ;  into  the  pelvis  of  the  right  kidney  and  set 
up  renal  colic.     Generally  a  rupture  is  fatal;  exceptionally  reco 
follows  the  coughing  up  of  hydatid  shreds  or  their  escape  into  the 
bowel  or  urinary  tract  or  externally  at  the  umbilicus,      Trtalmtf 
Um ration,  having  for  its  object  the  drawing  off  of  fluid  and 
confti'ijiM'iil  death  Of  the  parasite  and  shrinkage  of  the  cyst,  should 
be  entirely  given  up  since  it  has  been  immediately  fatal   in  mor 
80  per  oeot  of  the  cases,  and  fails  to  cure  m  more  than  half. 
,   fatal   results  have   followed  the  esca^  of  fluid   under  high 
ion  ntotbe  peritoneum  or  summsding  tissue;  or  acute  local 

Ofdema  is  set  up,  also  a  form  of  general  urticaria  ;  or  a  vessel  may 
lAOfatad  which  bleeds  into  tin  eysl  cavity  as  fast  as  the  fluid 
11  withdrawn.  Moreover,  even  after  aspiration  and  deniccaUou 
the  oyst  r mji y  undergo  chronic  inflammation  and  suppuration.  (H 
course,  aspiration  is  of  no  ser\i<e  when  the  contents  have  becou 
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consolidated.  An  hydatid  cyst  should  always  be  treated  by  incision 
and  removal  of  the  parasitic  cyst  as  early  as  possible  before 
inflammatory  complications  have  set  in.  When  suppuration  has 
begun  the  treatment  is  the  same  as  that  for  abscess.  According 
to  its  position  the  cyst  is  removed  through  an  anterior  or  posterior 
incision. 

Anterior  incision. — The  abdomen  is  opened  by  a  short  incision 
in  the  right  linea  semilunaris,  which  can  be  enlarged  downwards 
or  horizontally  outwards  if  desired.  The  projecting  cyst  is 
surrounded  by  sponges,  or  a  portion  of  the  liver  is  selected  which 
feels  very  tense.  A  trocar  and  cannula  is  plunged  in  and  the  fluid 
allowed  to  escape  ;  then  the  puncture  is  gently  dilated  by  forceps 
and  by  the  finger  until  the  white  parasitic  cyst  can  be  seized  with 
cyst-forceps.  The  nozzle  of  an  irrigator  is  next  passed  between  the 
parasitic  and  adventitious  cyst,  and  a  very  gentle  stream  of  water 
will  detach  and  float  up  the  former,  so  that  it  can  be  delivered 
through  the  small  opening.  If  great  gentleness  is  used  none  of  the 
parasitic  cyst  is  left  behind.  When  the  cyst  is  full  of  daughter 
cysts,  the  opening  is  made  large  enough  for  them  to  escape.  If 
the  contents  are  semi-solid,  a  blunt  spoon  is  employed  to  scoop  them 
out.  Having  well  irrigated  the  cavity  left  by  the  parasitic  cyst, 
taking  the  greatest  care  not  to  injure  the  wall  and  start  hemorrhage, 
the  opening  is  closed  by  sutures  and  the  abdominal  wound  closed 
in  the  usual  way. 

Posterior  incision. — When  the  cyst  can  only  be  reached  from 
behind,  a  length  of  the  tenth,  eleventh,  or  twelfth  rib  must  be 
removed,  the  pleural  cavity  opened,  the  diaphragm  stitched  to  the 
upper  edge  of  the  incision  so  as  to  shut  off  the  pleura,  and  the 
diaphragm  cut  through  and  the  liver  exposed.  The  lung  collapses 
very  little,  and  quickly  expands  again  when  the  pleural  cavity  is 
shut  oft*  as  described. 

Abscess  of  the.  liver. — The  abscesses  of  the  liver  that  can  be 
treated  successfully  are  (a)  the  single  tropical  abscess  commonly 
following  on  dysentery  and  in  patients  exhausted  by  malaria,  and 
(b)  the  abscess  due  to  a  suppurating  hydatid  cyst.  Multiple 
pyeemic  abscesses,  from  whatever  source,  are  beyond  surgical 
measures.  Abscesses  due  to  gall-stones  will  be  referred  to  under 
the  surgery  of  the  gall-bladder. 

A  tropical  abscess  contains  amcebse  in  its  wall,  if  not  in  the  pus, 
but,  when  uncomplicated,  no  pyogenic  organisms.  This  is  an  im- 
portant point,  but  advanced  cases  and  suppurating  hydatid  cysts 
are  generally  infected.  The  symptoms  of  an  abscess  are  sharp,  local 
pain  from  inflammation  of  the  serous  surface,  which  becomes 
throbbing  as  suppuration  sets  in,  with  rigidity  of  the  right  rectus, 
a  continual  fever  with  intermittent  rigors,  sweats,  progressive 
debility,  and  but  slight  or  no  jaundice.  The  liver  enlarges  and  the 
abscess  may  come  to  the  surface  and  point  below  the  ribs.     It  may 
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cause  an  empyema  or  burst  into  the  lung.  When  the  above 
unfavourable  symptoms  persist,  an  exploration  should  tie  made ; 
if  there  is  a  delay  until  fluctuation  is  obtained  the  patient  m;iv 
krnme  (00  if eak.  Aspiration  without  incision  shuiilil  not  be  dnnc. 
If  the  pus  is  near  the  surface  it  is  needless  ;  if  deep*  vessels  tna\  be 
injured.  Further,  the  result  may  bo  negative  because  the  pus  is 
too  thick  to  pass  through  the  needle  easily,  and  as  the  needle  is 
withdrawn  pus  may  be  ■KtnwaKitvd  ami  infect  the  peritoneum. 
An  incision  should  always  be  made ;  if  the  peritoneum  is  not 
adherent,  the  cavity  is  protected  bj  sponges,  A  trocar  is  passed 
into  the  abscess  cavity  and  along  the  trocar  the  blade  of  a  Paquelin'a 
cautery  at  dull  red  heat.  Into  the  cavity  a  large  drainage  tube  is 
pushed  which  has  no  side  holes*  Through  the  tube  the  cavity  is 
washed  out  with  hot  water  until  pus  and  sloughs  are  got  aw*J  ; 
then  the  tube  is  packed  round  with  gauze  before  withdrawing  the 
sponges  protecting  the  peritoneum,  If  favourable,  the  pus  iad 
sloughs  are  chocolate  coloured  and  non-odorous,  aud  pyogenic  germs 
are  absent.  If  dark-coloured  materia]  like  prune  juice,  or  bright 
red  material  like  raspberry  jam,  continues  to  escape,  an  extensive 
destruction  of  liver -substance  is  in  progress  and  the  outlook  is  had. 
When  the  abscess  cavity  is  near  the  surface  and  thiok-Wftlled, 
especially  when  caused  by  a  suppurating  hydatid,  a  larger  opening 
shouJd  be  made,  all  the  sloughs,  parasitic  membrane,  etc,  carefully 
sponged  out,  aud  the  interior  tilted  with  iodoform  gause  strips, 
which  are  frequently  changed.  An  abscess  may  have  to  he  reached 
across  the  pleura,  Hsemorrhage  is  easily  controlled  by  pressure,  or 
packing  with  gauze.  Measures  not  now  advisable  are :  ( I )  aspiration 
or  exploratory  puncture  owing  to  the  danger  of  haemorrhage. 
(2)  Dr.  Manson's  method  of  inserting  a  large  trocar  and  cannula, 
withdrawing  the  trocar,  passing  a  rubber  catheter  through  the 
cannula,  and  drawing  back  the  cannula  over  it.  The  objections  to 
this  course  are  (a)  hfeniorrhage,  {?*)  leakage  into  the  pleural  or 
peritoneal  cavity,  (c)  incomplete  evacuation  of  pus  so  that  septic 
absorption  continues.  (3)  Operating  on  two  occasions,  on  tht 
exposing  the  peritoneum  and  waiting  for  adhesions,  before  incising  the 
abscess.  This  is  uow  unnecessary  owing  to  the  nse  of  gauze 
packing,  for  the  patient  is  unrelieved  by  the  first  operation  and 
complications  may  supervene  before  the  second  can  be  performed. 

Tumours  of  the  liver, — A  single  tumour  projecting  from  tin- 
liver  below  the  ribs,  not  connected  with  tin:  gallbladder,  not  of 
metastatic  origin ,  and  not  yielding  to  iodide  of  potassium,  should 
be  explored  through  an  incision.  A  pedunculated  adenoma  may 
be  removed  by  the  intraperitoneal  method  of  ligature,  or  more 
ly  by  suturing  the  parietal  peritoneum  round  the  neck  of  the 
pedicle,  cutting  across  with  the  cautery,  ligaturing  the  vessels,  and 
filtering  the  stump  with  iodoform  gauze.  In  this  way  recurrent 
hemorrhage  into  the  peritoneum  is  avoided.     A  shrunken  kgd&M 
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tyal  has  been  excised,  the  cavity  left  being  dressed  with  gauae.  The 
tumour  should  be  outlined  from  the  surrounding  liver-substance  by 
the  cautery  knife  at  dull  re  J  heat.  The  section  of  such  a  tumour 
bus  a  peculiar  foliate  appearance  owing  to  the  folded  parasitic  cyst 
walls,  and  booklets  arc  found  {see  p.  162,  Fig.  00/10).  GummaUt 
not  relieved  by  iodide  of  potassium  have  been  excised  when 
pedunculated,  or  fixed  to  the  abdominal  wall,  the  interior  scooped 
out,  and  a  strip  of  gauze  inserted.  <  are  should  be  taken  not  to 
innrfere  by  puncture  or  otherwise  with  a  malupuml  tumour  of  the 
.  for  simple  puncture  has  been  followed  by  continuous  and 
ita-1  haemorrhage.  Except  when  malignant  disease  has  extended 
from  the  gall  bladder  to  the  liver,  these  tumours  are  generally 
secondary. 

Disease  of  the  portal  vein.— -  The  portal  win  anastomoses  with 
branches  of  the  inferior  vena  cava,  especially  there  is  an  anastomosis 
between  the  upper  and  lower  hemorrhoidal  veins,  which  is  important 
in  the  case  of  hemorrhoids,  and  to  a  less  extent  lietweeu  mesenteric 
mid  intestinal  branches  of  the  portal  vein  and  those  of  the  abdominal 
ralL  The  portal  vein  anastomoses  with  the  umbilical  vein  in  the 
suspensory  ligament,  with  the  left  coronary  and  the  oesophageal  vein, 
which  occasionally  become  over-distended  and  bleed  in  eases  of 
portal  obstruction  from  cirrhosis. 

Pfisdtitombewi  or  simple  obstruction  of  the  portal  vein,  occurs 
especially  in  cirrhosis  of  the  liver,  also  in  syphilis  and  from  tumours 
and  peritoneal  inflammations,  due  to  bacteria  not  virulent  enough 
to  cause  suppuration,  Obstruction  of  the  portal  vein  itself  is 
especially  indicated  by  ascites*  of  the  splenic  vein  by  haMuatemesis, 
and  of  the  superior  mesenteric  by  pain,  vomiting,  and  collapse. 

Septic  pifiephlthitu  is  generally  derived  from  the  gas tro- intestinal 
tract,  and  is  rarely  retrograde  in  origin  from  the  liver,  It  is 
especially  caused  by  suppuration  in  the  neighbourhood  of  the 
caecum  and  appendix,  whereas  it  does  not  occur  in  extensive  oases 
nt  nLcerutiun  such  as  follow  dysentery  and  typhoid  fever.  It  gives 
rite  bo  severe  rigors  and  profuse  sweating,  with  marked  enlargement 
of  the  liver  and  jaundice. 

Multiple  afocesst*  form  in  the  liver  in  the  course  of  pyemia.  If 
the  pus  bursts  into  the  bile-duets  the  only  proposal  for  treatment  is 
drainage  of  the  gall-bladder. 

Paracentesis  abdominis,  or  tapping  tht  aUhmen  f<>r  tiscittg, 
llxnxkl  be  done  in  the  linea  alba  midway  between  the  umbilicus  a&d 
the  jndies  (Fig,  107,  a).  The  bladder  having  been  emptied,  a  small 
incision  should  be  made  through  the  skin,  and  the  trocar  and 
ear  inula,  with  a  tube  attached  to  convey  the  fluid  into  a  vessel, 
should  be  thrust  into  the  abdomen.  If  the  patient  is  fat,  the 
abdominal  wall  will  lie  as  much  as  three  inches  or  more  in  thickness. 
The  fluid  should  be  drawn  off  slowly,  and  a  many- tailed  bandage, 
previously  passed  round  the  body,  gradually  tightened  as  the  thud 
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Hows  in  order  to  keep  up  pressure  on  the  abdominal  vessels,  and 
so  prevent  syncope.  The  fluid  may  be  drawn  off  with  a  Southey's 
trocar  and  cannula*  When  this  is  used  a  skin  incision  is  not 
necessary,  nor  is  the  many-tail<-d  bandage,  since  the  abdomen  takes 
many  hours  to  empty  on  account  of  the  small  si /e  of  the 
and  there  is  thus  no  fear  of  syncope.  Bnt  a  const  am 
beside  tin.'  cannula  may  cause  eczema  and  even  erysipelas.  When 
paracentesis  is  repeated  the  omentum  adhering  to  the  abdominal 
parietes  may  be  wounded,  and  there  is  then  fresh  blood  mixed  with 
the  serous  fluid. 

Draiiiatje  of  tkt  mbdumm* — A  short  incision  is  made  and  an 
exploration  with  the  finger  completes  or  corrects  the  diagnosis.  The 
abdominal  cavity  is  then  washed  out  and  a  gla#s  lube  passed  down  into 
the  pelvis,  which  is  joined  to  n  rubber  tube  to  lead  off  the  fluid  into  a 
vessel  under  the  bed,  The  fluid  then  drains  away  until  the  tube  is 
blocked  with  fibrin,  and  adhesions  form  within  four  to  six  d 

Artificial  venous  anastomosis  between  the  portal  and  general 
circulation.  Cases  of  ascites  arc  often  tapped  a  great  number  of  times  ; 
one  patient  had  25(J  gallons  of  tluid  removed  irk  I  on  tappings. 
After  repeated  tappings  patients  have  spontaneously  improved, 
whilst  the  tluid  has  ceased  to  recollect.  Coincident  with  this 
improvement  the  superficial  veins  of  the  front  of  the  abdomen  and 
bhed  have  become  enlarge*!,  the  condition  from  its  appearance  I 
fancifully  named  "caput  medusa*."  The  blood  in  such  enlarged 
veins  can  be  seen  to  flow  upwards.  To  artificially  produce  this 
anastomosis,  Drs.  Talma  and  Morrison  introduced  the  operation  of 
fixing  the  omentum  between  the  deeper  layers  of  the  abdominal 
wall.  This  must  be  done  through  an  epigastric  incision  about  Iwq 
inches  in  length,  in  order  to  avoid  the  danger  of  an  omental  band 
beneath  which  a  loop  of  intestine  may  slip  and  become  strangulated. 
The  inner  surface  of  the  parieUs,  and  the  anterior  and  upper 
surface  of  the  liver,  may  be  scrubbed  with  a  Sponge  to  favour  the 
formation  of  adhesions,  A  little  piece  of  omentum  is  drawn  up, 
yet  not  so  much  as  to  be  strangulated  by  the  wound,  and  is  sutured  to 
the  parietal  peritoneum  and  recti  muscles  and  the  skin  united  o vet  is, 
Thifl  procedure  may  be  combined  with  hypogastric  drainage,  nod  in 
about  A  month  the  patient  will  be  able  to  get  up,  wearing  a  Kelt. 
The  superficial  veins  gradually  enlarge  and  the  patient  is  relieved 
from  the  frequent  accumulation  of  fluid.  The  prognosis  varies  with 
the  cause  of  the  ascites:  some  cases  have  been  permanently  relieved. 
But  the  operation  should  not  be  employed  as  a  last  resource,  as 
confidence  in  it  will  he  weakened  by  the  high  mortality  which  is 
then  attributed  to  it.  Post-mortem  examinations  show  that  a  very 
1 1 as tomos is  be t w ecu  the  portal  and  pari  e  Li  d  v <  ■  ■  : i i  b  1  i  s h  ed , 

large  vessels  being  found  in  the  adhesions.  Obviously  the  operation 
tends  to  relieve  the  over-disti .-inh  d  s<  ins  of  the  portal  system,  and 
to  milueuee  ascites  when   resulting   mainly  from   obstruction  to   the 
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venous  circulation  th rough  the  liver.  But  this  is  only  one  of  the 
known  or  unknown  factors  connected  with  the  peritoneal  exudations. 

Ptosis  of  the  liver  and  other  viscera,— Glenards  disease*— 
The  liver  is  displaced  downward!  in  the  abdomen  ;  combined  with 
this  is  an  elongation  of  the  right  lobe  down  towards  the  iliac  fossa, 
forming  the  floating,  appendicular  or  linguiform  lobe  of  Heidal, 
Glenard  described  the  liver  as  being  held  in  position  mainly  by  the 
vena  cava  and  by  intra  -abdominal  tension,  so  that  the  heavier  right 
lobe  sinks  forward,  whereby  the  anterior  edge  points  downwards  and 
bhti  '.nnvei  surface  forwards.  The  anterior  edge  is  in  addition 
thinned  out  and  prolonged  from  the  lobe,  being  very  often  partly 
constricted  by  a  fibrous  band  formed  from  a  thickening  of  the 
visceral  peritoneum.  (Jli-nard's  disease  is  nearly  always  seen  in 
women,  owing  to  general  abdominal  relaxation^  such  as  occurs  after 
i ted  pregnancies,  tiletiard  found  evidence  of  liver  and  biliary 
disease  En  many  of  these  eases,  especially  in  the  few  in  ale  patients. 
The  disease  has  been  attributed  to  tight  lacing,  but  this  is  probably 
not  the  cause,  since  the  transverse  bands  on  the  liver  supposed  to 
indicate  such  pressure  appear  to  be  of  congenital  origin.  In  examin- 
ing a  patient  the  loin  is  graaped  with  the  left  ham  I,  whilst  the  right 
band  pushes  up  the  intestines,  and  then  the  elongated  lobe  is  to  be 
felt  with  the  left  thumb.  The  symptoms  are  dragging  sensations, 
indigartjcffl,  attacks  of  colic  and  jaundice  from  kinking  of  the  bile- 
duct.  The  diagnosis  must  be  made  From  floating  kidney  and  gall- 
bladder distension. 

Trent M'-nt,  —  (Generally  a  proper  well-fitting  belt  is  sufficient  along 
with  regulation  of  the  bowels,  diet  and  exercises,  and  in  extreme 
eases  fixation  of  the  liver  to  the  anterior  parietes  through  an  incision 
in  the  right  iinea  semilunaris.  Any  gall-stones  are  removed  at  the 
aame  lime,  but  not  the  prolonged  linguifonn  bb& 
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Hemorrhagic  and  gangrenous  pancreatitis  ;  fat  necrosis ; 
pancreatic  abscess.— When  bile  was  experimentally  injected  into 
the  pancreatic  duct  of  a  dog  by  Dr.  Opie,  the  result  was  a  series  of 
h;i ■ijirivr  hages  into  the  substance  and   around  the  pancreas,  into  the 

omentum,  mesentery,  and  retro- peritoneal  fat,  as  a  consequent f 

fat  n'  Tin'  further  interest  of  the  experiment  lies  in  the  fact 

that  this  hajmorrhagic  condition  can  be  produced  by  bile  apart  from 
the  presence  of  organisms.  It.  is  supposed  that  the  isolated  pan  hes 
of  fat  necrosis  are  the  result  of  diffusion  of  the  pancreatic  secre- 
tion and  its  ferment.  Hemorrhagic  pancreatitis  i*  sim.ii  in  man 
es[>eeial]y  when  ;*  rakul  us  obstructs  the  duodenal  papilla  so  that  the 
bile  regurgitates  along  the  pwcamtioduct.     Tins  may  occur  without 

septic  infection  (rueptic hemorrhagic pemcreatiti*)*     Tl n^i  of  tin* 

disease   may   be    sudden,    the    Hvmptums   being  localised   pain  and 
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collapse,  On  operating  the  pancreas  has  been  found  a  blackish-red 
tnass  with  islands  of  similar  appearance  in  the  fat  around,  though 
iniero-organisrus  may  he  absent.  The  result  of  operations  hits  been 
so  uniformly  unsuccessful,  only  two  cases  recovering  out  of  twenty- 
nve  or  more!  that  this  condition  being  found,  the  operation  should 
be  stopped  ;ih  w.  plug  inserted  in  the  hope   that  resolution 

will  follow,  The  case,  if  treated  expectantly,  may  terminate  in  the 
formation  of  a  cyst  or  in  sclerosis. 

Sept  If  h&Htorrhagic  pancreatitis  may  occur  from  secondary  infec- 
tion of  the  preceding  form  by  staphylococci,  or  by  the  colon  bacillus 
or  may  follow  an  injury  KU9h  Ml  a  bullet  wound,  biliary,  gastric  <>r 
intestinal  ulceration,  etc.  The  result  may  be  A  gangrene  with  diffuse 
suppuration  involving  the  pancreas  and  the  .surrounding  tissues.  It 
is  indicated  by  signs  of  septic  inflammation  in  addition  to  collapse, 
and  it  is  then  hopeless  to  operate.  Or  the  suppuration  may  be  cir- 
cumscribed ami  an  abscess  form,  Such  an  abscess  has  burst  into 
the  bowel  and  the  patient  spontaneously  recovered.  A  circumscribed 
Btt  forms  rapidly  with  si^ns  of  acute  septic  inflammation  in  the 
region  of  the  pancreas.  It  should  be  incised,  the  interior  cleared  el 
pus  and  sloughs  with  all  gentleness  and  filled  with  gauge  Or  drained 
A  fetal*  mav  remain  discharging  pancreatic  fluid. 

Pancreatic    cysts. — The    simplest    cysts  occur   as  obstruction 
cysts,   produced    by    biliary    calculi    obstructing    the.  duct,    or 
calculi  in  the  pancreatic  duct  itself.     In  other  cases  the  cyst  is  the 
result  of  a  previous  hemorrhagic  pancreatitis  of  the  aseptic  variety 
A  tumour  is  found  in  the  epigastrium  attended   with  more  or  less 
pain  and  signs   of  pancreatic  disease,   £*,,   fat   in  the  feoees  and 
sugar  in  the  urine,  with  sometimes  bronzing  of  the  skim     On  opening 
the  abdomen  the  eyal  is  found  to  be  retro-peritoneal  attached  to  the 
region  of  the  pancreas,  and  its  Buid  may  he  shown  to  contain  pan- 
creatic ferments.     The  cyst  has  been  drained  from  the  front  and  by 
a  counter  opening  made  behind  on  the  left  side.      It  has  also  l»een 
dissected  out,  remains  of  pancreatic  tissue  being  found  in  the  wall 
of  the  oyat,     \\  ben  following  lurmorrhagic  pancreatitis  altered  hi 
is  contained  in  the  cyst  caviiy. 

Treat  atent. — The  cyst  should  be  excised  when  practicable, 
otherwise  it  should  be  drained, 

Chronic  interstitial  pancreatitis  may  be  the  result  of  chole- 
lithiasis or  biliary  obstruction,  or  of  the  simple  form  of  lucmorrhiiLoe 
pancreatitis.  The  resulting  sclerosis  then  causes  constriction  of  the 
common  bile-duct  and  to  L'ives  rise  to  jaundice  and  distension  of  the 
gall-bladder,  accompanied  by  wasting  and  paroxysmal  attack*  of  pain 
and  ague-like  seizures.  If  such  symptoms  arise  in  patients  under 
forty,  cl i rouic  interstitial  pancreatitis  may  be  suspected,  since  CMOS? 
of  the  head  of  the  pancreas  is  rare  until  after  that  age,  A  hard 
lump  may  be  felt  in  the  region  of  the  head  of  the  pancreas,  and  if 
there  is  also  fat  in  the  freces,  sugar  in   the  urine,  and  bronzing  of 
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kin,  ■  diagnosis  may  be  arrived  at.  The  treatment  is  cholecyst- 
ectomy together  with  the  removal  of  any  gall-stones  net  with-  The 
result  may  ho  a  good  and  lasting  recovery. 

Tumours  of  the  pancreas. — A  wuttiloeutar  tryxtie  iwnplir  of  the 
pancreas  has   boon  met    with  resembling  an  ovarian  cyst  ;   the  small 
are  lined  with  cylindrical  or  polygonal  epithelium  and   hit  ra- 
cy « tic  papillary  masses  project  into  them.      Such  a  tumour  may  he 
a  proliferating  cystic  adenoma  or  a  cystic  carcinoma.      If  a  tumour 
ilGfl  palpable  it  shuuld  be  explored  and,  if  possible,  excised. 

Sarrt>mni'i  have  been  found  in  the  tail  of  the  pancreas,  and  their 
removal  has  been  several  times  at  temp  ted,  but  has  been  unsuecesful 
owing  to  shock  or  to  metastatic  growths  having  already  occurred* 

'ti'i  of  ike  head  qf  th*  panamai  is  the  commonest  tumour 
in  this  situation.  It  may  be  known  by  the  insidious  onset  and 
progressive  character  of  the  jaundice  without  pain,  fat  in  the 
stools,  sugar  in  the  urine,  and  rapid  wasting.  Later  it  may  cause 
pain  and  duodenal  and  pyloric  obstruction  with  meheua,  A  fixed 
nodular  tummir  in  the  situation  of  the  pancreas  may  then  be  felt 
together  with  a  distended  gall-bladder.  Treatment. — In  some  few 
very  early  eases  attempts  have  been  made  to  excise  the  growth,  or 
cholecystcnterostomy  has  been  employed,  but  in  cases  of  true  cancer 
this  operation  does  not  appreciably  prolong  life.  There  is,  however, 
vs  the  chance  that  the  disease  may  \tc  simple  interstitial  inflam- 
EDAtiottj  when  opening  and  draining  the  gall  bladder  proves  h: 
successful. 

Abscess  of  the  spleen  may  be  due  to  a  septic  infarct  or  the 
breaking  down  of  a  minima,  or  it  may  follow  chronic  malarial  inflam- 
mation and  perisplenitis  in  an  exhausted  subject.  The  signs  are 
those  of  suppumtiou  with  distension  of  the  left  hyjiochondrium. 
An  incision  should  be  made  into  the  abscess  cavity,  also  a  counter- 
opening  further  back  if  necessary. 

A  moveable  spleen  forms  an  abdominal  tumour  in  the  splenic 
B,  in  the  centre  of  the  abdomen  or  even  in  the  pelvis,  enlarging 
after  meals.  It  i*  more  common  in  women.  Should  the  pedicle 
become  twisted  ihe  spleen  may  become  immensely  engorged  and 
finally  gangrenous,  If  the  pedicle  can  be  untwisted  the  spleen  may 
be  Hxed  in  place  by  suture  {*plenaple.ry) ;  if  not,  the  organ  must  be 
removed. 

Chronic  enlargement  of  the  spleen  is  produced  by  related 
attacks  of  malaria  ;  and  an  enlargement  from  this  cause  should  be 
distinguished  from  that  of  leueoryt  hernia.  It  also  is  met  with  in 
Bpkttk  autemia,  a  profound  amemia  of  obscure  causation  in  young 
subjects,  which  is  progressive  and  ultimately  fatal,  and  Mftoeiftted 
with  great  enlargement  of  the  organ  without  leueoeytosis  or  enlarged 
glands.  The  enlargement  has  proved  after  excision  to  have  been 
due  to  tubercle,  lienioval  is  indicated  on  account  of  the  size  of  the 
tumour,  recurring  attacks  of  [>ain  and  fever,  anaemia  and  emaciation  ; 
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hut  it  should  not  be  undertaken  when  it  is  accompanied  by  any  can- 
siderable  loucoi-vtlueiuia.  Patients  have  recovered  health  and  have 
remained  free  from  an;  fin  in  and  fever. 

Tumours    of    the   spleen    amenable   to   surgery   are   prilD 
spleno -megaty  fibrocystic  tumours,  slowly  growing   s'livuinata  and 
hydatid  cysts. 

Splenectomy,  or  extirpation  of  the  spleen,  may  be  required  for 
rupture  of  the  viscus,  and  for  some  forms  of  enlargement  aud  tumours. 
It  should  not  be  attempted  if  on  exposure  extensive  adhesions  are 
found,  since,  unless  all  these  can  be  securely  ligatured,  fatal  recur- 
rent  hemorrhage  is  almost  certain  to  occur.  An  incision  is  made 
either  in  the  linea  alba,  the  left  linea  semilunaris,  or  still  further  to 
the  left,  and  the  spleen  having  been  thoroughly  exposed,  each 
adhesion  carefully  tied,  and  the  organ,  if  enlarged,  drawn  out  of  the 
wound,  the  pedicle  is  then  transfixed  in  several  places  with  Bteong 
silk,  and  the  ligatures  interlocked  and  tied.  The  pedicle  is  next 
severed  well  to  the  Bptenie  side  of  the  ligatures,  the  organ  removed* 
the  peritoneum  thoroughly  cleansed,  and  the  abdominal  wound 
united  without  or  with  drainage.  Great  care  should  be  taken  not 
to  tear  the  splenic  substance,  an  accident  attended  with  fearful 
haemorrhage.  An  enlarged,  adherent,  and  hence  immoveable,  spleen 
has  been  fixed  in  the  abdominal  wound,  where  it  bos  undergone 
venous  congestion  and  then  atrophy,  or  gangrene  and  sloughing 
followed  by  complete  healing. 

INTRAPERITONEAL    ANI>    HKTROPEI1ITONEAL    TlTMOUltS. 

A  tumour  of  the  omentum  is  freely  moveable  and  not  covered 
by  IbtaitinOi  It  may  consist  of  rolled  up  or  matted  omentum,  the 
result  of  inflammation,  or  it  may  be  a  cyst  or  of  a  vascular,  fibrous, 
or  sarcomatous  nature.  Trtatm&M. — An  exploratory  incision  BhouM 
be  made,  and  if  the  tumour  is  found  moveable  the  whole  of  the 
omentum  should,  as  a  rule,  be  excised  up  to  the  transverse  colon. 

Mesenteric  tumours. — The  chief  tumours  of  the  mesentery  are 
cysts  which  may  contain  serum  <>r  blood,  when  they  are  probably  of 
trauma  tic  origin,  or  chyle,  when  they  are  due  to  a  dilated  and 
obstructed  lacteal  vessel  A  chyle  cyst  may  also  be  of  congenital 
origiu,  a  sequestration  from  the  intestine  or  its  neighbourhood,  show* 
ing  an  epithelial  lining  or  not,  and  a  wall  of  muscular  or  fibrous  t 
in  both*  An  hydatid  m- dermoid  cyst  and  a  teratoma  or  included  foetus 
may  also  occur,  and  sometimes  an  ovarian  cyst  may  become  detached 
frmii  its  pedicle  and  grafted  OQ  t<>  the  mesentery*  The  A/ircta/ 
are  a  moveable  tumour  covered  by  resonant  intestine.  At  tou- ■ 
there  are  symptoms  of  abdominal  obstruction.  Treatment. — The 
cyst  may  be  either  excised,  washed  out  aud  closed,  or  he  care- 
fully  shelled  out  after  pushing  aside  the  mesenteric  vessels  ;  only 
when  absolutely  necessa ry  should   the  cyst- wall  be  sutured   to  the 
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abdominal  wound  and  the  cyst  drained.  If  the  mesenteric  vessels 
are  involved  the  portion  of  intestine  supplied  Ins  alflg  to  be  excised 
to  avoid  gangrene. 

Retroperitoneal  tumours  are  certain  rare  tumours  which 
behind  the  peritoneum,  having  a  fixed  attachment  to  the 
hack  of  the  abdomen  and  the  intestines  m  front.  Among  these  may 
be  included  kidney,  suprarenal,  pelvic,  and  pancreatic  tumours,  which 
are  elsewhere  described.  Of  rarer  occurrence  are  the  retroperitoneal 
lipomas,  cysts  of  obscure  origin,  whether  multi Jocular  or  dermoid, 
and  lyniphadennmatons  and  lynipho  sarcomatous  tumours  of  the 
lymphatic  glands.     Tl  sis  of  such  conditions  can  only  be 

completed  by  exploration,  when  it  has  bceu  found  possible  in  some 
cases  to  shell  them  out. 

SURGICAL    DISEASES    Of    Till;    INTKSTINKS 


INTESTINAL.    OU4mU?r*riON. 

The  pathological  conditions  that  may  give  rise  to  intestinal 
obstruction  are  very  various,  and  may  be  considered  under  the 
follow  in  Li   heads  ; — 

1,  Impaction  of  f frees,  gall-stones  or  foreign  bodies  Ju  t,hR 
intestines;  2,  i  n  ter  n  al s  t  ran  g  n  1  a  t  io  j  i  o  r  i  i  i  t  e  nial  hernia :  3,  vol  vol  us; 
4,  iutusaujiception ;  R,  stricture  of  the  intestine,  con  sequent  upon, 
disease  of  the  in  tea  thud  wall ;  6,  constrictions  of  the  intestine, 
consequent  upon  disease  beginning  external  to  the  intestinal  wail.: 
7,  mechanical  pressure  on  the  intestines,  and  kinking  of  the  kumeo 
by  innocent  or  malignant  tumours;  8,  congenital  malformation  of 
the  intestines ;  9,  paralysis  of  the  muscular  coat  of  the  intestine  ; 
10,  gangrene  from  jem  holism  and  thrombosis  of  the  mesenteric 
arteries  and  veins;  11,  peritonitis  and  euteritisT  1 -,  appendicitis 
and  perityphlitis  :  13f  external  hernia  ;  1  4 ,  ne  I  v  i  c  peri  ton  i  lis. 
especially  in  women.  The  last  trTrce  are  described  nnderthe  s| 
headings  of  Afynttf  ths<  p.  SS 1  ;  SiTHlHj  p.  M&j  and  /V/r/r 
iWilunitts,    p.     LOTS. 

In  infancy,  intestinal  obstruction  is  set  up  by  some  CGIigfillital 
malfurryHtioii  :  in  childho(xl.  commonly  by  intussusception;  about 
puberty,  by  bands  produced  by  jieritonitis,  tuberculous  or  other- _ 
wJaej_oj'  by  troubles  connected  with  the  appendix  or  Meckel's 
diverticulum,  hi  iyidd]e_JiX£* besides  tin  laM  mentioned,  internal 
hernia,  volvulus,  ami  impaction  by  gall-stones  may  be  expected. 
In  older  patients  the  obstruct  ion  is  more  likely  to  tie  malignant 
j irin,  unless  due  to  fracal  irnpac t inn . 

Before  proceeding  to  a  separate  consideration  of  the  conditions 
above  enumerated,  an  account  of  the  symptoms,  diagnosis,  and 
treatment  Df  intestinal  obstruction  in  general  Mill  he  given* 

The   symptoms  of   intestinal  obstruction  vary  according  to  the 
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pathological  conditions  Upon  which  the  obstruction  depends.  The 
Hvinprtitns  common  to  alj_inay  be  said  generally  to  l^jjum,  vomit- 
ing, constipation,  and  more  or  less  distension  of  the  ,ibdoni£Ji- 
When  the  obstruction  occurs  siuidcnjjf,  and  is  attended  by  ttran<; u  in  - 
tiofi  of  a  portion  of  intestine,  as  in  1T  the  various  forma  of  constriction 
produced  by  bonis  ;  J,  a  portion  of  intestine  slipping  through  a 
hole  in  the  mesentery at  omentum,  or  into  a  retro- peritoneal  pouch  ; 
3,  volvulus;  am]  I,  external  strangulated  hernia,  thc_aym.ptoin^ 
also  xwMen  in  their  onset  and  actite  in  their  course,  aa  is  likewise 
generally  thecase  when  they  depend  upon  intussusception^  the 
impaction  of  a  gall-stone  or  other  foreign  body,  the  sudden  accumu- 
lation of  fteces  above  a  stricture,  appendicitia  l>r  perityphlitis  nv 
ami  be  enteritis  or  perforative  peritonitis.  Thus  the  pain  is  severe 
and  violent,  occurs  suddenly  in  a  person  in  previously  good  health, 
ami  is  generally  referred  to  the  umbilicus,  t>.,  about  the  region  of 
the  solar  plexus;  the  vomiting  comes  on  early,  and  mnv  rapidly 
l>ecomc  finca] :  the  constipation  is  complete  from  the  first;  flatus  wjjl 
not  pass  bv  the  anus  :  the  urine  may  be  aqynfy  rt11^  KuTlt-roJmiiwl 
or_  suppressed  :  there  ia  _  f  req  it  en  1 1  y  h  i  ccon  gl  i  am  1_  t  v  n  i  pa  1 1 1  ten  ;  the 
temperature  is  below  normal ;  the  oulse  rapid  and  feeble  *  the 
tongue  is  coated,  and  BOOB  becomes  dry  ami  brown  ;  the  face  is  pale 
and  bathed  in  cold  sweat  ;  the  collapse  increases  ;  and  the  patient 
dies  o f  acp tie j joi so i i in ^.  When,  on  the  other  hand,  the  oMrtwtJOM 
comes  on  more  slowln,  and  a  portion  of  the  intestine  is  ob&FWeted 
rather  than  stmny ulntedt  aa  from  (1)  progressive  stricture  of  the 
rectum  or  colon  ;  (;2)  the  pressure  of  an  abdominal  or  pelvic  tumour; 
(3)  the  gluing  together  of  the  intestines  by  chronic  peritonitis  or 
cancer;  (4)  the  gradual  accumulation  of  ficecK,  due  to  habitual 
constipation  ;  and  [?*}  chronic  intussusception  ;  the  symptoms  nre 
also  mtidiom  in  their  onset  and  chronic  in  their  course.  Thus, 
obscure  abdominal  symptoms  may  have  existed  for  some  time.  The 
pain  is  less  severe,  more^iffiiscd,  and  may  be  intermittent,  but 
increases  with  the  distension  Vomiting  "nly  occurs  late  in  Mm 
>e  of  the  n(le<  tmn,  and  does  not  become  focal  till  toward*  tltt 
last.  Constipation  is  not  complete  at  first,  the  motions  may  be 
scybalous,  and  tjiere_niay  be  a  history  of  alternating  constipation 
and  diarrlio  ,i.  The  dimension  of  the  abdomen  is  gradual  and  is, 
perhaps,  more  marked  in  the  lumbar  and  epigastric  regions.  The 
abdomen  appears  broad t  and  coils  of  intestine  may  he  visible  owing 
bo  hn  raised  peristalsis  consequent  upon  hypertrophy  of  their 
muscular  coat  ;  *£\\ rgling  sounds  are  often  heard  on  auscultation. 
The  urine  is  normal^  Several  similar  attacks  may  have  occurred, 
with  periodt  ol  quiescence,  in  which  the  patient  is  apparently  quite 
well,  A  stricture  may  perhaps  be  felt  in  the  rectum  by  the  finger, 
or  in  the  sigmoid  flexure  by  passing  the  hand,  or  a  tumour  may  be 
discovered,  Collapse  does  not  come  on  till  the  end.  Buck,  broadly, 
may   be    fetid   to    be    the   symptoms  attending  acute   and    chronic 
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intestinal  obstruction.  But  it  must  not  be  forgotten  that  the 
GQnditio&a  which  commonly  give  rise  to  chronic  symptoms  may,  at 
any  time,  suddenly  terminate  in  complete  obstruction  and  strangula- 
tion, when  the  symptoms  will  at  once  become  unite,  Tims  a  slouly 
contracting  stricture  may  become  suddenly  obstructed  by  the 
impaction  of  freces,  or  by  a  portion  of  intestine  immediately  above 
becoming  invagiuatcd  into  it,  or  acute  peritonitis  may  suddenly 
supervene,  owing  to  the  giving  way  of  an  ulcerated  put  ion  of 
intestine  above  a  strict  ore,  &c» 

The  diagnosis  of  the  various  pathological  conditions  causing 
obstruction  of  strangulation  of  the  intestines,  though  sometimes 
i-ui  u  para  lively  easy,  is  often  very  difficult,  or  even  impossible,  The 
surgeon  s  first  care,  when  called  to  a  patient  with  signs  of  acute 
abdominal  obstruction,  Le.,  pain,  vomiting,  constipation,  and  possibly 
dtstaMriof]  of  the  abdomen,  should  be  to  exclude  external  strangulated^ 
hernia.  not  merely  contenting  himself  with  examining  the  femoral 
ami  inguina I  r i u gs,  but  also  making  a  careful  search  in  the  less 
com tn on  situations  of  hernia,  as  the  obturator  foramen  and  sciatic 
notch.  St>nijli]  th^re  hi*  jli^y  fulness,  or  the  least  suspicion  of 
Strang" i-o"'""  i"  *"y  <>f  tli.^r>_jAino|^  aii  exploratory  incision  should 
be  made.  Having  satisfied  himself  of  the  absence  of  external  hernia, 
he  should  next  cure  fully  examine  the  abdomen  by  inspection,  pal  pa- 
percussion,  and  auscultation  with  the  phoneudoscupe,  and 
eiplore  the  rectum  and  vagina  with  the  finger  ;  whilst  the  former 
canal  may,  in  some  instances,  be  further  examined  by  carefully 
passing  a  long  enema-tube  or  even  by  introducing  the  whole  hand. 
At  times  something  may  be  learnt  by  cautiously  inflating  the  colon 
with  air,  or  by  slowly  distending  it  by  the  fountain  syringe  with 
thud,  the  patient  bemg  in  the  geniipectoral  position.  Senn  has 
shown  that  gas  will  pass  the  ilcociecal  valve,  causing  as  itToea  so, 
a  distinct  rushing  sound,  with  diminution  of  pressure  as  indicated 
by  the  mercurial  manometer  attached  tit  the  inflating  ruhh^r-hfl^ 
If  there  is  no  obstruetkiu_the  gas  can  be  forced  through  the  whole 
intestine  and  out  at  the  mouth.  Inflation,  however,  is  highly 
dangerous,  in  that  rupture  of  the  intestine  may  easily  be  caused. 
It  is  rarely  or  never  used  in  this  country.  Should  (a)  a  hernia  be 
discovered  exhibiting  well-marked  local  signs  of  strangulation;  or 
{/>)  a  distinct  tumour  be  detected  in  the  abdomen  or  pelvis;  or 
(r)  on  introducing  the  finger  into  the  rectum  a  stricture  lie  felt;  or 
(tl)  the  Ijowc)  be  found  Loaded  with  hardened  faices ;  or  (e)  blood 
and  slime  escape  from  the  anus  and  a  sail  sage -shaped  t  union  r  be 
detected  in  the  abdomen  or  rectum  j  or  (/)  a  localised  and  tender 
swelling  be  discovered  in  the  right  iliac  fossa,  the  diagnosis  of 
(n)  strangulated  hernia,  (h)  a  new  growth  obstructing  the  bowel, 
tricture  of  the  rectum,  (d)  impaction  nf  hardened  laces,  (e)  in* 
tuasusceptir>n,  or  (/)  appendicitis  or  peri- typhlitis,  respectively  can  be 
readily  made.     Hut  when,  on  the  other  hand,  the  hernial  rings  are 
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found  free,  the  rectum  empty,  end  nothing  can  be  felt  in  the  abdomen, 
the  difficulty  of  localising  the  cause  of  the  obstruction  is  great,  end 
t'viii  after  the  most  careful  examination  and  thoughtful  consider 
of  the  symptoms,  it  may  only  be  possible  to  arrive  at  ill  approximate 

i  as  to  the  nature  of  the  ease.  Thus,  if  the  symptom!  are 
acute  the  obstruction  will  probably  be  due  to  some  form  of  interna] 
strangulation  or  to  a  volvulus  ;  but  it  must  not  be  lot(  sight  of 
that  it  may  be  due  to  appendicitis  or  peri-typhlitis,  acute  enteritis, 
or  peritonitis,  or  possibly  to  the  impaction  of  a  ^all-stone,  If  the 
symptoms  are  chronic  it  nmv  be  due  to  stricture  in  thr  upper  part 
of  the  rectum  or  some  part   of    the  colon,  malignant  disease  of   the 

uim  or  intestine,  <>r  chronic  peritonitis.     If  acute  syrup 
hiLVc   bees)   en -rafted   on   chronic,  it   may   then   ber  caused    by    tlic 
impaction  of  fteces  above  a  stricture,   peritonitis   following  perfora* 

above  a  stricture,  the  giving  way  of  a  distended  vermiform 
appendix f  or  the   rupture  of  a  peri-typhlitis  abscess.     Although  it 

he  impossible  to  make  a  diagnosis,  the  following  considerations 

help  US.      Thus,  if   the  onset   of    the   symptom**   in  *tiddrn   aud 
the  patient  is  an  infant  or  a  young  child*  the  cause  of  the  obstruc- 
tion will  probably  be  intussusception  or  peritonitis.     If  the  pM 
is  elderly  or  middje-aged,  and  the  symptoms  are  ehmiiinT  '»aliriL :ilir 
s tricture  or  impaction   of  fwces   is   thi*   most  probftbh1   ''ainny      1 1 1 
rniddle   age    intussuMejUirm    is    rare.     The    tendency  to  vomit  is  in 
proportion  to  the^  nearness  of    the   obstruction   to  the  stomach,  the 
I  of  the  constriction,  and  ^^persistence  with  _w  hi  ft)  fpfld^"* 
fluid  has  been  takeuTij  the  mouth.      Early  vomiting  impb- 
peas  of  the  stricture  ; ,  violent   retching  or  bile- vomiting  noints_to 
g i \ II  stones  ;    f teeal   vomit iugouly  occurs   when   the   obstruct^ 
moderately  iow^Jowm      Vomiting  may  be  absent  at  first  in  ob> 

of  the  colon  or  rectum.  Finally;  h^jcrfctalsi.^  \n_  visible,  the 
ease  is_  at  moat  certainly  not  one  of  acute  peri  tori  jtis. 

Termintitifm  of  inte&tinnl  ohttrurtttm, — Whatever  the  cause  of  t  hi 

met  i on,  t h e  i ntestine  ji|k>vc  beco mes  sooner  or  later  euoim i 
i  1-1  vvrf,  i.i-eal  fluid_(Fig.  ^J4)and  flatus,  and  if  the  obel 
kved   the   case    will  end    fatflllv  fr9m  ff*h:m- 
peritonitis,    ulceration  or  rupture^  followed    by    col  la  pan  and    peri- 
toniiis^or  septic  poisoning  by  the  toiiiiea  of  the  B&eitim 

i  ( Coli  Sac  Uhm$y     When  rupture  occurs  i  1  is  usually  1 1 
Uiat  becomes  mmt  distended  and  gives  way,  the  rupture  bewg  in 
WBtf  oaeei  preceded  by  superficial  ulceration  iJ  ulcer*). 

Treatment. — Suppoeuig  any  of  the  above  condition*  bo  hive  bete 
diagnosed  with  tolerable  certainty,  tl  ta*&t  will 

l»e  clear  (see  below).     Where  no  diagnosis  ho*  ifl  U*  made,  the 

treatment  may  at  first  be  expectant,  but  no  long  delay  is  admiesi] 

sty  is  to  have  :i  fair  chance  "i  saving  the  patienl      Thus  in  ■ 
pi*?*,  no  f«»od  should  be  given  by  the  mouth,  but  per  rectum.     Ajaiilj 
of  Harm  water  by  the  mouth  being  returned  by  vomiting"**  1 1 
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txijgflftfr  mif  ftia  atnmnrtti -unH  comfort  thn  patient  Subcutaneous 
injejjjjpjjg  oj  uipr^m^^ahojiltl^  be_  entjrciy_  wjthhejd  jjhioe.  the  reiuif 
thej^gi^eisjnnVjl^^  When 

the  patient  ismucn  collapsed  he  should  have  an. eneifi a  *>f  brandy _ 
(jj-j_ and  milk  (5iip).  at i  d  be  w e 1 1  wrapped  up  in  hot  blankets,  an d 
surrounded  by  hot  bottles.  He  may  also  have  an  enema  of  hot 
w a te r,  w h i 0 h_may_eithe_r  brim/  _away pieces  or  bo  absorbed t  and  ao 
help  to"  restore  th  e_K]ood- praam  it-A,  The  surgeon  will  now  do  well 
to  fid  low  the  advice  of  the  late  Mr.  Ureig  Smith,  namely,  tojutjry__ 
t  fr  e  pal  ie  n  t  Id  r  h  alf  a  t 1A1  our  or  so .  "As  the  shock  passes  off,"  says 
that  surgeon,  "  the  natural  evolution  of  special  signs  comes  on* 
These  are  carefully  and  patiently  observed  by  sight,  touch,  mid 
hearing,  and  their  interpretation  is  the  diagnosis.  J  tut  their  evolu- 
tion being  slow  and  complex,  and  their  meaning  often  obscure,  he 
must  wait  while  they  repeat  themselves  again  ami  again,  and  not 
leave  the  patient's  side  till  solid  reasons  have  been  found  for  a 
definite  line  of  treatment.''  Having  arrived  at  a  diagnosis,  or 
a  sufficiently  approximate  diagnosis,  the  surgeon  may  now  proceed 
to  deal  with  the  ease  as  set  forth  in  the  special  sections  on  the 
subject,  but  if  the  diagnosis  still  remains  doubtful,  and  the  patient's 
condition  continues  such  that  he  would  probably  not  bear  the  shock 
attending  exploration,  a  small  incision  may  be  made  through  the 
abdominal  wall,  and  the  tirst  piece  of  distended  intestine  that  pre- 
seiUs  secured  to  the  _edgca  of  ^he"  wound,  *mfj  op^ed  {h^ttndomy)' 
Later^when  the  distension  has  been  relieved,  and  the  patient's  con-_ 
dilioii Hum  improved,  means  may  be  taken  for7 dealing  radically  with 
ttuTcause  of  I heubst ruction, 

In  vhrumv  raws,  the  dietshould  be  restricted  only  small  quantities 
of  the  mostiligestible  food  being  given  at  a  time,  and  as  soon  m  a 
diagnosis  can  be  made,  meaflures~should  of  course  be  taken  for 
relieving;  it  practicable,  tlie  obstrTictioii. 

Laparotomy,  abdominal  section,  or  opening  the  abdomen,  is 
an  operation  that  may  be  required  for  the  purpose  of  exploration  in 
doubtful  eases  of  intestinal  obstruction,  or  for  the  relief  of  volvulus, 
strangulation  of  the  intestines  by  bands  or  diverticula,  intussuscep- 
tion, reduction  of  hernia  en  viau^  kv.  The  room  should  be  at  a 
temperature  between  70°  and  80°  Fahr.,  and  the  patient,  with  the 
limbs  wrapped  in  cotton- wool  bandages,  placed  on  a  rubber  bed  filled 
with  hot  Mater.  The  greatest  care  should  be  taken  that  nothing 
septic  comes  in  contact  with  the  wound  or  peritoneal  cavity.  Some 
surgeons  recommend  that  the  stomach  be  irrigated  with  warm  water 
before  giving  the  anaesthetic.  This  prevents  vomiting,  and  may 
remove  some  of  the  contents  of  tin*  upper  part  of  the  intestine  and 
relieve  distension,  but  it  is  apt  to  distress  the  patient  or  even  cause 
collapse,  i.  ither  surge  on  s  give  a  hypodermic  injection  of  1A«th  of  a 
grain  of  atropine,  and  a  rectal  enema  of  brandy  to  increase  the  heart's 
action.      In  cleansing  the  abdomen  great  care  should  be  taken  to 
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thoroughly  disinfect  the  umbilicus,  and  the  pubic  huir  should  be 
shaved  off  (see  p.  181}*  Make  au  incision  to  the  middle  line  of  the 
abdomen,  midway  between  the  pubes  and  umbilicus  (Fig.  +07,  a), 
and  having  rapidly  exposed  the  peritoneum  and  stopped  all  hemor- 
rhage, earefu Uy  open  the  peritoneal  cavity  on  a  director,  or  with 
scissors  protected  bj  the  linger.  If  the  diagnosis  is  still  doubtful 
the  incision  should  be  limited  to  admit  at  first  one  or  two  fingers,  or 
long  enough  to  admit  at  once  the  whole  hand.  If  a  distended  loop 
presents  in  the  wound  the  obstruction  is  probably  is  the  large  «*r 
lower  portion  of  the  small  intestine  ;  if  this  loop  contains  hjii^  ncees 
and  p;asT  it  ia  probably  near  the  obstruct  ion  ;  if  only  gas  some  dis- 
tance off.  I fass  one  or  two  fingers  or  the  whole  hand  into  the  ahdo-, 
iiiiiijtl  cavity  and  first  explore  the  hernial  rings  from  within,  and  if 
ihesc  are  free  the  region  of  the  eiceum,  taking  cure  to  prevent  the 
i t iteatmes  from  protruding  by  plaeinle  oyer  them  a  warn*  Hat  aseptic 
sponge.  If  the  ctccum  js  found  distended, 
the  obstruction  must  be  in  U"J  hir^** 
hrtestlue^  Carry  your  fingers  or  hand, 
therefore,  along  the  course  of  the  colon 
until  the  obstruction  is  met  with*      If,  on  n 
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the  other  hand,  the  ctecom  is  emptyt  jhe 
obstruction  must  he  in  the  small  intestine, 
Pass  your  fingers  or  hand  in  this  ease 
into  the  1>elviaT  and  search  for  an  empty 
loop  of  intestine  lielow  the  obstruction 
and  follow  the  intestine  by  passing  it 
1 1 1 rough  the  fingers  ph'ee  hy  piece  till  the 
obstruction  is  discovered.  If  after  a  search 
of  some  minutes  the  oWructioh"  is  noE 
found,  on  I  urge  the  wound  and  allow~thc 
intestines  to  prolapse,  keeping  them  warm  by  the  continual  appli- 
cation of  aseptic  gauze  or  tow  el  a  wrung  out  ot  hm .'bolted  water, 
When  the  intestines  are  much  rl  is  tended  J*lr.  Urcig  rfrmth  advised 
that  the  distended  loop  should  be  drawn  into  the  wound,  punctured 
with  a  Spencer  Wells's  ascites  needle  connected  with  an  aspirator 
bottle,  the  distension  relieved,  and  the  little  wound  sutured,  the 
surgeon  waiting  for  hours  at  the  bedside  if  necessary,  and  aspirating 
occasionally  till  the  distension  is  relieved,  the  gut  in  the  meantime 
being  kept  in  contact  with  the  wound  by  an  aseptic  skewer  paawd 
under  it  through  the  mesentery.  Most  surgeons,  however,  would 
tie  a  Pioils  tube  (Jig,  t23)  in  the  distended  loop,  and  so  allow  the 
contents  to  drain  quietly  away.  To  do  this  the  gut  is  drawn  into 
the  wound,  packed  round  with  aseptic  gauze  or  sponges  to  pi< 
the  peritoneum,  an  incision  lar^e  enough  to  admit  the  tube  mad*, 
the  tube  (previously  plugged  with  wool)  inserted,  and  fixed  by  a 
ligature  passed  round  the  flange.  The  plug  of  wool  ts  then  removed 
and  rubber  tubing  fixed  to  the  distal  end  of  the  tube  to  convey  away 
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the  fttJces,     After  the  distension  is  relieved  the  ease  must  ho  treated 
reunistauces  suggest. 
Treatment    of   the    various   condition*   that    may    In    met    with     m 

laparotomy. — When  dealing  with  any  of  the  following  conditions 
great  care  should  be  taken  to  prevent  soiling  of  the  peritoneum 
with  septic  or  tood  materia]  by  well  packing  around  the  seat  of 
operation  with  aseptic  sponges  or  gauze,  and  shock  should  lie  mini- 
mised as  much  as  possible  by  performing  the  necessary  operation 
with  ae  much  despatch  as  is  consistent  with  thorough  work*  (a)  If 
a  loop  of  iuttfitiiw  is  Found  ttranpvktied  in  one  of  the  hernial  rings, 
til  a  hole  in  the  uieseutery,  or  iu  a  retro- peri toneal  pouch,  it  must  be 
released  from  within  the  abdomen,  dividing  any  stricture  if  necessary. 
(A)  If  a  votvidtts  is  discovered  an  attempt  must  be  made  to  untwist 
it,  and  as  a  p_rophy  lactic  against  re  twisting,  the  mesentery  may  bg 
shortened  by  folding  it_upoii  itself  parallel  to  the  intestine  and  fixing 
it  with  sutures.  If  the  volvulus  cannot  he  reduced,  the  contents 
may  be  let  out,  t he  wound  sutured,  and  another  attempt  uw.lg ■ 
This  failing)  the  volvulus  may  be  excised  and  the  intestine  restored 
by  one  of  the  methods  of  enterorrhaphv  f  p»  .1)331*  If  the  patient  is 
too  coHapsed  to  admit  of  excision,  the  volvulus  may  be  left  and  the 
intestine  short-circuited  by  means  of  a  Murphy's  button  or  by  one 
of  the  other  methods  described  at  p.  545,  If  gaagfB&a  has  occurred, 
the  volvulus  must  be  excised  and  circular  euterorrbaphy  or  lateral 
approximation  performed,  (r)  If  a  hand  is  met  with  it  must  be 
divided*  (</)  If  a  large  diverticulum  is  the  cause  of  the  obstruction 
it  must  be  cut  across  and  the  bowel  end  closed  by  Hals  ted 'a  or 
Lembert's  suture,  (e)  If  a  tmatl  diverticulum  is  producing  the 
constriction  it  must  Vie  severed  and  the  two  ends  ligatured  in  the 
way  described  for  removing  the  appendix.  Should  the  intestine 
give  way  in  dividing  the  obstructing  bauds,  etc,  or  have  already 
-iwli  way — if  the  perforation  is  small  and  the  coats  are  in  a  fairly 
healiliv  .i.  lition,  the  wound  in  the  intestine  may  be  closed  by 
sutures  in  the  way  described  under  Wounds  of  the  Intestine.  But 
if  the  coats  are  in  an  inflamed  or  sloughy  condition,  or  gangrenous, 
the  diseased  portion  may  be  excised,  and  the  upper  and  lower 
portions  of  the  intestine  united  in  one  or  other  of  the  ways  already 
mentioned  (p.  537),  Only  when  the  patient  is_much  collapsed 
should  the  ends  of  the  bowel  be TTxeTto  the  external  wound  and  an 
artificial  anus  inaJe!  Before  uniting  the  intestine,  however,  it  may 
be  well  iu  some  cases  to  fix  the  intestine  temporarily  in  the  wound 
and  let  the  contents  of  the  distended  portion  drain  away  for  several 
I 1 ours  or  even,  {lays.  (/)  If  an  tntussMception  is  discovered,  it  is 
treated  as  described  on  p.  Si 4,      (y)    It  nous  or  jrerfonMed 

appendix  or  m  pcrvjyphlitk  abscess  is  met  with  it  may  be  treated  as 
described  at  p,  891.  If  diffuse  septic  peritonitis  is  present  it  may 
be  dealt  with  iu  the  way  mentioned  below  and  at  p,  552* 

Cleansing  of  the  peritoneum. — After  any  of  the  above  operations, 
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carefully  cleanse  the  abdomen  from  blood  by  gentle  spoin 
especially  the  pelvic,  ileocecal  fossa,  or  other  pouch  if  involved, 
and  close  the  wound  in  the  parietes  by  uniting  the  peritoneum, 
muscles  and  aponeurosis  and  skin  by  separate  rows  of  sutures. 
If  in  spite  of  all  care  the  peritoneum  has  been  soiled  by  f cecal 
matter,  or  septic  changes  have  already  s tutted — if  the  soili: 

carefully  clean  by  sponging  with  an  antiseptic  lotion  the 
affected  part,  cautiously  avoiding  flush  iuu  as  this  might  carry  the 
septic  niMTPrudiii*^  ^  ypf,  healthy  portions  of  .the  gciiflml  peritnnfid 
cavity.  If,  however,  the  ymrrttl  fnntotiriim  is  already  infected. 
"JTrjgTj^j-.  t.Kq  o.n v\ty  with  gallons  of  sterilised  hot  water  (105"  E) 
or  hot  water  to  which  salt  Cvj.  to  Oj.)vor  some  antiseptic  as  sal  icy  1  if 
fif'irj(jijinrj_YTtt- )  nr  boraric  acid  (2  per  cent.)  has  been  added._  1 1 1 
flushing  out,  pass  the  irrigating  tube  amongst  the  intestines  to  the 
back  of  the  abdominal  cavity  and  into  the  pelvis  so  that  the  « 
may  How  outwards,  or  if  a  tube  \a  noi  at  hand  pour  in  the  solution 
From  jugs  Of  duns,  If  the  intestines  have  been  allowed  to  prolapse 
there  may  be  some  difficulty  in  getting  them  back.  Cover  them 
with  antiseptic  gauze  wrung  out  of  hot  water,  tucking  the  atargixua 
of  the  gauze  beneath  the  edges  of  the  wound.  Introduce  the  sutures, 
and  when  they  are  all  in  situ  make  uniform  pressure  on  the  gauze 
as  ihe  sutures  are  tightened  and  tied  from  above  down  wards.  "With 
draw  the  gauze  before  the  last  sutures  are  tied*  Drawing  forward 
the  edges  of  the  wound  with  retractors  will  materially  aid  the 
replacement  of  the  intestines.  If  they  cannot  be  replaced  draw 
a  distended  loop  away  from  the  wound,  aspirate  or  open  it,  evacuate 
as  much  of  the  contents  as  possible,  suture  the  wound  by  Lem berths 
method,  and  again  endeavour  to  replace  the  prolap-  tines. 

When  fecal  soiling  or  septic  changes  have  occurred,  place  a  glass 
drainage  tnbe  in  the  wound  (see  Ovortolomf),  or  loosely  pack  with 
strips  of  iodoform  gauze  or  with  iodoform  gauze  rolled  up  in  the 
shape  of  a  lamp  wick  and  encircled  by  a  layer  of  gutta-percha  tissue 
with  holes  cut  in  it.  The  end  of  the  drain  should  be  surrounded  by 
plenty  of  dry  gauze  to  suck  up  the  tluid.  In  some  cases  when  the 
pelvis  and  renal  fosste  have  been  soiled,  openings  may  be  made  above 
the  pubes  and  in  the  loius  and  drainage  employed  iu  these  situations 
aa  well. 

After-treatment  of  laparotomy. — For  the  first  twelve  to  twenty- 
fonr  hours  nothing  should  be  given  by  the  mouth,  eicept  teaspoon* 
'fula  of  hot  water  to  allay  sickness,  but  nutrient  enemata  (consisting 
6f  beef-tea  or  bovril  31  j.T  milk  Jj.,  peptonizing  powder  3j.)  may 
be  ad Diini stored.  Later,  teaspoon fu Is  of  milk  or  milk  and  « 
should  be  taken  every  two  hours,  and  be  gradually  increased  in 
amount.  To  the  milk  plasm  on  (5j.)  may  be  added  with  advantage. 
Still  later  beef- tea,  mutton-broth,  jelly,  and  Hcngcra  food  may  bo 
added  to  the  dietary,  and  after  three  or  four  days  minced  chi< 
minced  chop,  etc.     U  there  is  much  shock  strychnine  (gr.  ^)  may 
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be  injected  subcutaneous!  y,  and  brandy  be  added  to  the  enema t a 
and  cautiously  given  by  the  mouth.  The  bowels,  if  they  do  not 
act  spontaneously,  should  be  opened  by  fin  emmm  or  dose  of  Epsom 
salts  or  castor  oil  before  the  fifth  day.  If  there  is  much  distension 
of  the  abdomen  the  flatus  should  be  drawn  off  by  the  long  enema 
tube,  or  an  enema  of  turpentine  (turpentine  *j.,  gruel  Oj.)  may  be 
.given- 

Enterotomy,  or  K^lalgnigji^erjLtioji,  consists  in  opening  the 
abdomen  by  a  short  incision  in  the  middle  line  or  in  the  right  or 
left  groin,  seizing  the  first  piece  of  distended  intestine  that  presents, 
drawing  it  into  the  wound  and  then  opening  it  in  the  way  described 
at  p.  86&  This  operation  is  employed  in  cases  where  the  obstruc- 
tion is  believed  to  be  in  the  small  intestine  though  the  diagnosis  of 
the  situation  is  uncertain,  and  where  the  patient's  condition  is  such 
that  the  severe  shock  and  the  prolonged  manipulation  that  neces- 
sarily attends  laparotomy  (the  operation  otherwise  indicated)  would 
probably  be  fatal.  It  may  also  be  employed  in  eases  of  obstruction 
*  due  to  contractions  consequent  upon  the  matting  together  of  the 
small  intestines  from  chronic  inflammation,  cancer,  etc.  It  should 
be  thoroughly  understood,  however,  that  the  operation  is  only 
intended  to  relieve  the  distension  of  the  intestines  and  prevent  their 
rupture.  It  does  not  attack  the  seat  of  obstruction.  Rut,  by 
relieving  the  acute  symptoms,  it  may  give  time  for  a  diagnosis  in 
doubtful  eases  to  be  arrived  at ;  and  the  patient's  condition  after  it 
may  so  far  improve  as  to  allow  of  a  more  radical  course  of  treat  mo  nt 
being  undertaken  on  a  future  occasion. 

Intestinal  anastomosis  is  the  formation  of  a  union  between  the 
gut  above  and  below  the  obstruction,  short  circuiting  the  contents. 
It  may  be  performed  by  suture  or  by  Murphy's  button  (see  p,  545). 
The  ileum  or  ascending  or  transverse  colon  may  be  joined  to  the 
sigmoid  flexure,  etc, 

Enterectomy  consists  in  opening  the  abdomen  and  excising  a 
portion  of  the  intestine,  It  may  be  required _  for  irreducible  intus- 
susception, carcinomatous  stricture,  gangrene  from  strangulation  by 
hands,  etc.,  the  closure  of  faecal  fistulse.  wounds  of  the  intestine,  etc. 
Open  the  abdomen  as  in  laparotomy ;  draw  the  portion  of  intestine 
to  be  removed  well  out  of  the  wound,  and  pack  it  round  with  sponges 
or  antiseptic  gauze  ;  clamp  the  intestine  above  and  below  to  prevent 
the  escape  of  frcces  with  Makins'  clamp,  or  with  a  safety  pin  and 
sponge  or  with  a  rubber  tube  passed  through  a  small  incision  in  the 
mesentery,  or  an  efficient  assistant  may  prevent  any  escape  with  his 
fingers  ;  cut  out  the  diseased  or  damaged  part ;  tie  all  bleeding 
vessels  ;  carefully  unite  the  mesentery,  if  a  wedge-shaped  piece  has 
been  removed,  with  sutures  j  and  then  join  the  intestine  by  one  of 
the  methods  already  described  {p.  537).  The  length  of  intestine 
removed  must  be  enough  to  allow  the  union  of  perfectly  healthy 
gut.     The  resection  may  involve  more  than  a  foot  without  harm, 
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superior  spines  of  the  ilium.     Make  an   incision  About  tour  inct 

net  ween  the  last  rib  and  crest  of  the  ilium  from  the  ereetor 
spina  obliquely  outwards  and  downwards.  Divide  the  skin,  fascia, 
and  various  la  vers  of  muscles,  vh.f  the  latiasiinus  (torsi,  external 
oblique,  internal  oblique,  and  trans versalis,  and  the  transversal  is 
fascia  (Fig,  425);  the  quadratus  lumborum  will  now  be  exi 
the  inner  part  of  the  wound,  and  may  be  known  by  its  fibres 
running  upwards  and  inwards.  When  the  colon  Is  distended  it 
ijiny  bulge  in  the  wound;  whet:  contracted,  however,  it  may  be 
■ought  in  the  wound  by  carefully  scratching  through  the  fatty 
tissue  covering  it,  with  two  pairs  of  dissecting  forceps.  If  i: 
is  much  difficulty  in  Boding  it,  pass  per  rectum  a  small  catheter,  if 
practicable,  through  the  stricture,  and  in  Hate  the  colon,  The  colon 
may  be  distinguished  from  the  peritoneum,  which  soroatimas  prooonta 
in  the  wound,  by  its  ait  nation  immediately  external  to  the  quadratus 
Imuhnniin  and  below  the  kidney;  by  the  pre- 
M&Ot  of  a  longitudinal  bund  <>f  nm>cular  libra  ; 
by  the  thickness  of  its  coats  cm  tupping  it  up 
by  the  fingers ■  and,  at  times,  hj  iu  tin*  way 
feeling  soy  1  »aloi is  i n  asses  < * f  fie ces  in  i ta  j nterior. 
The  peritoneum,  on  the  other  band,  may  gene- 
rally be  known  by  the  absence  of  the  aljove 
total,  and,  if  it  is  nipped  up,  by  the  in- 
testine being  felt  to  slip  away  from  between 
the  fingers.  Having  found  the  colon,  secure 
it  to  the  skin.  This  is  usually  done  by  passing 
a  silk  suture  by  means  of  a  curved  needle  on 
a  handle,  first  through  the  skin,  then  through 
the  bowel,  and  then  through  the  skin  on  the 
opposite  side  of  the  wound,  and  relating  the  procedure  at  the  other 
end  of  the  wound.  The  bowel  is  then  opened  in  a  longitudinal  direc- 
tion, the  foope  of  suture  by  which  it  is  transfixed  booked  out  by  tin 
finger  and  divided,  and  the  bowel  secured  to  I 
four  sutures  thus  funned,  A  better  and  more  convenient  mi 
pitting  the  sutures,  which  should  then  be  of  wire,  i--  b 
ptilate  needle.  If  this  is  used  a  series  of  sutures  are  passed,  tint 
thfOUgh  the  skin,  Jind  then  through  the  wall  of  the  bowel,  and 
before  the  bowel  is  opened.  Should  the  peritoneal  o&vity  he  opened 
by  mistake,  it  must  he  accurately  closed  by  suture  before  the  incision 
is  made  into  the  colon. 

Some  perform  lumbar  colotomy  in  two  stages,  like  gastrostomy  ; 
but  if  the  operation  is  carefully  done  in  the  way  described  above, 
such  is  hardly  necessary.  The  bowel  beyond  the  wound  may  sub- 
lire  washing  (tut  From  abort  downwards.  Indeed,  it 
has  been  propose* I  to  close  completely  tins  pari  of  the  bowel  by 
operation  so  as  to  prevent  faeces  passing  down  it 


Fm-  425.— Diagram  of 
pSrti  dffldtd  in  left 
luiuhir  eoltiloiuy. 
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colon,  draw  it  clown  until  the  mesocolon  is  taut,  so  as  to  avoid 
prolapse  of  the  bowel  subsequent  to  the  operation.  Bring  a  small 
loop  of  the  bowel  well  out  of  the  wound,  pass  a  piece  of  glass  rod 
or  a  Koeberles  hysterectomy  pin  beneath  it  through  the  mesocolon 
so  as  to  produce  a  good  spur  and  thus  prevent  the  fi&tefi  going  down 
the  "listnl  end  of  the  intestine,  and  further  secure  the  gut  by  a  suture 
earned  across  each  end  of  the  wound  through  all  the  parietal  lis 
but  through  only  the  peritoneal  and  muscular  coats  of  the  gut. 
Apply  an  antiseptic  dressing  with  a  piece  of  protective  next  the 
iKjwel  to  prevent  its  adhering  to  the  gauze,  mid  at  the  end  of  three 
to  five  days,  when  adhesions  have  had  time  to  form,  cautiously  open 
the  gut  by  cutting  through  it  on  to  the  ghim  rod  or  pin,  Some 
surgeons,  for  the  purpose  of  forming  a  spur,  draw  the  gut  forward 
by  a  ligature  passed  through  the  mesentery  and  abdominal  wall 
When  the  peritoneum  contains  fluid  the  adhesions  between  the 
I  and  pariete*  are  apt  to  be  impaired,  especially  if  the  old 
method  of  uniting  the  peritoneum  to  the  skin  is  employed,  and  the 
gut  may  suddenly  slip  back  into  the  peritoneal  cavity-  To  prevent 
this  untoward  event  the  rod  or  pin  should  be  kept  in  situ  for  ten 
days  or  longer,  if ,  at  the  operation,  fluid  is  found.  In  a  feu 
a  loop  of  small  intestine  has  escaped  during  a  fit  of  toughing  between 
the  colon  and  the  edge  of  the  wound  in  the  parietes,  in  accident 
maybe  guarded  against  by  avoiding  too  long  a  wound.  No 
fund  should  be  given  by  the  mouth  for  tin' first  twelve  to  twenty- 
four  houra>  and  then  slop  diet  until  the  gut  is  opened.  If  the 
bowel  is  greatly  distended  at  the  time  of  operation  and  threaU n 
to  burst,  it  may  be  opened  at  once,  tying  in  a  Paul's  tube  ;  or 
should  vomiting  and  distension  come  on  after  the  operation,  it  mtiy 
be  opened  before  the  usual  three  to  five  days  have  elapsed.  Some 
surgeons  give  opium  as  a  routine  practice,  but  it  is  better  to  with- 
hold it  unless  there  is  pain  or  restlessness.  If  the  bowel  does  not 
act  spontaneously  after  the  gut  has  been  opened,  a  gentle  saline 
purge  or  an  enema  may  later  become  necessary.  The  bowel  below 
the  wound  may  also  require  washing  out  from  above  downwards. 

Lumbar  colostomy,  or  colotomy,  is  the  opening  of  the  colon  m 
the  left  lumbar  region  (CcUti$m*$  optmti&R)%  or  in  the  right  (Amu* 
opera  t  inn).  These  operations  are  not  often  done  at  the  present 
day,  the  inguinal  method  being  preferred.  The  former  is  chosen 
when  the  disease  occurs  in  the  rectum  or  lower  part  of  the  sigmoid 
flexure;  the  latter  when  there  is  am  doubt  whether  it  may  not  be 
in  the  transverse  colon.  That  on  the  left  side  need  only  bed*  BCfibed. 
Ptaee  the  patient  OH  his  right  side,  slightly  inclining  towards  his 
face,  with  pillows  under  the  abdomen,  or  beneath  the  loin,  in  order 
to  make  the  left  aide  prominent.  The  outer  border  of  thequadntus 
hmihorum,  the  guide  to  the  colou,  should  then  be  marked  :  it  is 
aituated  half  an  inch  posterior  to  a  line  drawn  vertically  upward! 
from  11  point  midway  between  the  anterior  superior  and  posterior 
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BOparior  spines  of  the  ilium.  Make  an  incision  about  four  inches 
long  between  the  last  rib  and  crest  of  the  ilium  from  the  Brain 
spina?  obliquely  outwards  and  downwards.  Divide  the  skin,  fascia, 
and  various  layers  of  muscles,  viz.,  the  lutissinius  dorsi,  external 
oblique,  internal  oblique,  and  trans  versa  lis,  and  the  transveraalis 
fascia  (Fig.  425);  the  quadrat  us  himborum  will  now  be  exposed  at 
the  inner  part  of  the  wound,  and  may  be  known  by  its  fibres 
running  upwards  and  inwards-  When  the  colon  is  distended  it 
may  bulge  in  the  wound  j  \\}icn  contracted,  however,  it  may  be 
sought  in  the  wound  by  carefully  scratching  through  the  fatty 
tissue  covering  it,   with   two  pain  of  dissee!  pa.     If  there 

ia  much  difficulty  in  finding  it,  pass  per  rectum  a  small  catheter,  if 
tjc&ble,  through  the  stricture,  and  inflate  the  ooloo.      The  colon 

niav  he  distinguished  from  the  peritoneum,  which  B etimea  present** 

in  the  wound,  by  its  situation  batti  eternal  to  the  quad] 

lumboniiii  atkd  beloif  the  kidney;  by  the  pre- 
sence of  a  longitudinal  hand  of  muscular  fibres  ; 
by  the  thickness  of  it&  coats  on  nipping  it  up 
by  the  finders;  and,  at  times,  by  in  this  wny 
beling  SOJ  balom  musses  of  fieces  in  its  interior. 
The  peritoneum,  •  mj  the  Other  h;md,  may  gene- 
rally he  known  by  tin*  absenoi  of  the  above 
characters,  and,  if  it  is  nipped  up,  by  the  in* 
testinc  being  felt  to  slip  away  from  between 
the  fingers.  Having  found  the  colon,  secure 
it  to  the  akin.  This  is  usually  done  by  passing 
a  silk  suture  by  means  of  a  curved  needle  on 
a  handle,  first  through  the  skin,  then  through 
the  bowel,  and  then  through  the  skin  on  tin 
opposite  side  of  the  wound,  and  repeating  the  procedure  at  the  other 
end  of  the  wound,  The  howid  is  then  opened  in  a  longitudinal  direc- 
tion, the  loops  of  suture  by  which  it  is  transfixed  hooked  out  by  thr 
Allgttr  and  divided,  and  the  bowel  secured  to  the  integument  by  tin- 
four  sutures  thus  formed.  A  better  and  more  convenient  w 
pawing  the  suture*,  which  should  then  be  of  wire,  is  by  Smith's 
palate  needle*  If  this  ia  used  a  series  of  sutures  are  passed,  first 
through  the  skin,  and  then  through  the  wall  of  the  bowel,  and  tifd 
lief  ore  the  bowel  is  opened  Should  tlie  peritoneal  cavity  be  opened 
bv  mistake,  it  must  be  accurately  closed  bj  suture  before  the  incision 
is  made  into  the  colon. 

Some  perform  lumbar  colotomy  in  two  stages,  like  gastrostomy  ; 
hut  if  the  ope  rat  ion  is  carefully  done  in  the  way  described  al 
mefc  is  hardly  necessary.  The  bowel  beyond  the  wound  may  sub- 
-  ntly  require  VBafaing  0U1  from  above  downwards.  Indeed,  it 
lias  been  proposed  to  close  completely  this  part  of  the  bowel  by 
operation  so  as  to  prevent  flttee  passing  down  it. 
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L  Impaction  of   feeces,  gall-stones,  or  foreign  oodles  in 

the  intestines* — -An  accumulation  of  hardened  faxes  may  occur  as 
the  result  of  habitual  or  accidental  constipation,  and  is  then  nearly 
always  met  with  in  the  large  bowel,  and  especially  in  the  region  of 
the  cfticum  or  in  the  sigmoid  flexure  and  w rectum,  The  impaction 
of  galT- atones^  or  intestinal  concretions,  though  more  rare,  is  also 
met  with,  bul]usually  in  the  small  intestines.  Obstruction  from 
these  causes  is  "more  common  in  women^  than  in  men.  Foreign 
bodies  that  have  been  swallow  od,  though  they  usually  escape  at 
the  anus,  may  become  impacted  in  any  part  of  the  intestine,  but 
especially  in  the  lower  part  of  the  ileum,  the  ea'cnni,  or  rectum. 

Sitjns. — In  impacted  f trees  there  may  be  a  history  of  previous 
constipation,  the  rectum  will  probably  be  found  distended,  or 
fseces  will  be  passed  on  the  use  of  enemata.  A  swelling  may  be 
felt  through  the  abdominal  p^ricles,  and  if  so  will  be  soft,  and  can 
perhapt  be  indented  with  the  fingers.  In  ottsi  ruction  from  fjull- 
stouts  there  may  be  pain  in  the  region  of  the  ^all-bkiddcr,  perhaps 
jaundice  ;  gall  -stones  may  have  passedt  or  similar  attacks  have  beei) 
1 1 reviously  suffered  from,  and  the  bowels  may  have  acted  irregul arly . 
The  vomiting  is  gastric  or  bilious,  and  is  attended  with  violent 
retching.  But  in  most  cases  there  is  jnotKing  in  the  patient's  history 
pointiiiM_to  jiliary  trouble.  If  the  obstruction  is  due  to  a  fareim 
My  there  will  probably  be  a  history  of  one  having  been  swallowed, 
and  it  may  he  detected  by  the  jc  rays. 

Treatment* — In  impacted  faces,  when  medical  means  and  enema  ta 
have  failed,  the  rectum  may  require  clearing  with  a  scoop  or  other 
suitable  instrument.  In  obstruction  from  impacted  mil-stone*  or 
other  foreign  bodies,  the  abdomen  is  opened,  and  the  gall-stone  or 
foreign  body  removed  through  an  incision  in  the  intestine,  or  else 
made  to  pass  by  gentle  manipulation  through  the  ileo-eaccal  valve, 
The  incision  should  be  made  in  ihe  longitudinal  axis  of  the  gut, 
opposite  the  attachment  of  the  mesentery,  not  over__the  impacted 
Imdy,  where  the  coats  may  he  damaged,  but  a  few  inches  higher  up- 
The  gall-stone  or  other  body  may  then  be  removed,  breaking  it  first 
if  necessary,  and  the  wound  be  afterwards  united  by  Halsteds  or 
Lernbert's  suture.  Or  should  the  walls  of  the  gut  be  softened  by 
ulceration,  a  portion  of  the  intestine  may  be  resected,  and  the 
continuity  of  the  tube  restored  by  one  of  the  methods  of  enteror- 
rhaphy  described  at  p.  537.  An  impacted  gall -stone  may  sometimes 
be  broken  up  with  a  needle  without  opening  the  intestine, 

2.  Internal  strangulation  or  internal  hernia.— These  terms 
are  applied*  to  obstruction  oi  the  intestine  by  some  constricting 
agent  within  the  aMoim  n.  The  strangulation  maybe  effected  by  : 
I ,  hands  produced  by  the  stretching  of  old  inflammatory  adhesions, 
the    result    of    former    peritonitis*     These    are    more    particularly 
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common  about  the  mouths  of  old  hernial  sues.  L'.  The  renin n 
some  foetal  structure!  as  the  oiuplialn-ineseiiteric  duet  (Ufiokd  i 
diverticulum),  etc  3.  A  coil  of  intestine  dipping  through  h  hole 
in  the  mesentery  or  omentum.  4.  A  coil  of  intestine  paflftiafl  into 
a  pouch  of  peritoneum  {rttmperitrmml  hernia)  such  as  the  duo* 
jejunal,  the  sigmoid,  or  one  of  the  ileo-oaval  pouches,  or  through 
the  foramen  of  Winslnw  into  the  lesser  peritoneal  Gfti  i 

Symptom* — In  imUrnal  &tmn*julati<M  the  attack  is  very  sudden 

and  ii   piol.ahly  attributed   to  a  strain;  the  [mm  is  intense,  and  is 

red  to  one  spot,  or  to  the  umbilicus ;  Yomitmg  comes  on  curly 

and  gives  no  relief  ;   the  con- 
stipation is  sudden  ;  then.*  is 
no  desire    to   d thecal 
urine  i  there  is  no 

Visible  I  ten  stalsis  J  no  tumour 
can  be  felt ;  there  is  no 
hemorrhage  from  the  bow.!, 
and  no  tenesmus  ;  the  abdo- 
minal    v.  ills    .ire    wry    U  I 

There  is  probably  ft  btst 
of  some  affection  which  Bight 
produot  band*  of  tdhostoo&j 
peritomti^  typhoid  fever, 
or  a  former  btRUi  j   n  n 
DMkJ      I  ii      previous 

attacks  of  abdominal  obstruc- 
tion with  intervals  of  perfect 
health. 

TrtatmmL  —   Abdominal 
section  fa  the  only  procedure 
Fi*#.    420*— IuttittUMeption.      4»   Shaath  or    of  any  avail,  and  ought*  like 
Lolam*  dpi. ,.,.,     u.  Kiddle  *..  herniotomy,  to  be  urn 

lulu-,     e,  liiTurrnost  oreoUrjn.:  Oil .'.      (St.  ,  •  vL  i 

,    early  and  not  merely  as  ■ 

irce  (flee 
ft* IVolvulus  is  a  twisting  or  kinking  of  a  coil  of  ml*- 
thai  ibTeahbre  is  completely  obliterated  at  the  twisted  or  bent  snutl 
A ec 1 1 inula t ion    of    flatus,    eieessivo    peristalsis    due    to    gall-stones, 
nmtion  ami  uncunal  distension  have  been  aaaignftd  as  causes, 
\'o I  villus  13   said   to   be  most  common   in  tb  and 

always  to  be  situated  towards  the  back  of  the  abdominal  nivitv. 
The  intestine  may  Ik*  —  I,  simply  bent  upon  itself ;   ii,  twisted  round 

lis  to  i  S|  wound  round  another  ooil  of  intestine.     The 

lint  n trm  only  OOfiUn  in  the  colon  ;   the  second  in  the  small  inrr-.i  im- 
tin-  thin  I  fom  Q0Oftllj  OOOafotfl  of  the  colon   wound  round 
a  mall  |  the  sigmoid  flexure,  or  the  cieeum. 

Tin  niilar  to  those  of  internal  utraugulahMU,  but.  if 

anything    still   more  severe*     Meteoriamj    or   dbteoitoo   ftrilfc   gus* 
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Gown  on  early  and  »  well  marked.     The  jjatient  is  probably  u\*r 
forty  yeai  e,  and    has  suffered    from   i:onst.ip.iliun.      The  *.l its- 

aoidjleitire  may  be  visible* There  may  be  some  tenesmus 
or  straining  to  pass  a  motion  and  tbe  vomiting  may  relieve  for  a 
time.  But  besides  tbe  general  signs  of  intestinal  obstruction  a 
diagnosis  before  operation  can  hardly  ever  be  made. 

IrttmfitL — No  time  should    be  lost  in  opening   the  abdomen 
totitMij).      The  coil  of   intestine  nhnnlri    ha  untwisted  and  . 
be  fixed  in  finftifciim  by  ""tiMrf  ;  *f  f'ngrctiouK  the  choice  lie^  between 
e 1 0 Isioi't  »  " d  ftftlo tn * *y — 

I  Intussusception  (Fig,  128)  is  the  in  vagina  t  ion  of  a  portion 
t»f  intestine  into  the  lumen  of  the  intestine  immediately  below.  The 
intestine  thus   turms  three  tubes,  one  within  the  other,  an  Outer, 


Fia.    427 .  —  Intuesuwcq>tion.     (St. 
uurtholomew*.s  Ilo-pilil  Museum.) 


Fia.  428. — Diagram  of  intussuscep- 
tion to  show  the  tliret?  tubes  ami 
the  drawing  in  of  the  mesentery 
between  the  inner  and  middle  tube. 


middle,  and  inner  {Fig,  428),  The  external  tube  is  called  the 
ikeathi  or  intitssnscinitii$  (V\ir.  426,  a),  the  innermost  the  entente 
nil..  (Fig.  426,  r),  the  middle  the  receding,  returning,  or  inverted 
tube  (Fig.  4*itf,  n)t  tbe  last  two  together  being  further  ealled  the 
in  tuns  usee  pled  portion,  or  iiitusxtwattum.  Thus  there  are  two 
peritoneal  and  two  mucous  surfaces  of  the  intestine  in  contact 
(Fig,  428),  and  between  the  inner  and  middle  tubes  is  a  portion  of 
the  mesentery  or  mesocolon,  which  is  necessarily  drawn  down  with 
the  intestine.  The  dragging  of  the  mesentery  causes  the  intussus- 
ecpftfffi  to  assume  a  g renter  curve   than   its  sheath,   at]d   hen  eg  tn_ 


1  iconic  puckered  along  its  concavity  ]  it  also  causes  the  orifice  of  the 
s us ceytum  to  be  directed  towards  the  mesenteric  nth"4'"^1* 
and  to  be  slit-like  in  shape  (Fig.  42  7).  _  The  intussusception  nearly 
always  increases  at  the  expense  of  the  lower  portion  of  the  intestine, 
the  intussuseipiens  or  sheath  becoming  more  and  more  infolded,  so 
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that,  if  the  intussusception  occurs  at  the  ileo-colic  junction,  no  more 
of  the  ileum  will  ho  involved,  but  tin.  066OUXD  And  colon  may  begmdu* 
ally  folded  in.  More  rarely,  however^  the  ilpum  is  puntm/ted  ilimit^li 
the  ileocecal  valve ;  the  intussusception  then  increases  at  the 
expense  of  the  upper  portion  of  the  intestine,  more  and  more  of  the 
ileum  being  protruded  through  the  valve,  Four  chief  kinds  of 
intussusception  are  described.  1.  The  itvo-*ninxl%  the  cumin 
form,  in  which  the  ileum  and  ctveum  protrude  into  the  colon,  the 
ileocecal  valve  forming  the  apex  of  the  intuB&QAOtiptiMt,  mon 
more  of  the  colon  being  folded  in.  2.  The  ileocolic*  the  least 
common,  in  which  the  ileum  protrudes  through  the  ilco-nccal  vulve, 
the  ileum  forming  the  apex  of  the  intussuscepfuw,  but  the  part  of 
the  ileum  forming  the  apex  keeps  changing  as  more  and  more  of  the 
iltttw  paftiei  through  the  valve.  3,  T be  colic \  i n  jvv It i e 1 i  part  of 
the  colon  is  in  vagina  ted  into  the  colon  below  ;  and  4.  The  mfrrrV, 
in  which  a  portion  of  the  loud]  intestine  is  in  vagina  ted  into  a  lower 
part  of  that  bowel.  At  first  the  invagination  is  reducible,  and  is 
not  attended  with  any  serious   obstruction    to   the  lumen  of   the 

tine.  In  this  condition  it  may  remain,  in  chronic-  cases,  for 
several  weeks  or  months.  Or  the  mucous  membrane  of  the  iitlu>- 
toaeepilMM  may  become  congested  and  swollen,  rendering  redu- 
difficult  or  impossible  without  rupture  or  Other  injury  of  the  in  tea- 
tine.  In  the  majority  of  case?,  bowOTOTj  especially  in  infants,  if  the 
intussusception  is  not  soon  relieved,  the  blood-YWcls  "f  the  involuted 
mesentery  rapidly  become  cons  trie  ted  where  the  latter  enters  the 
sheath,  causing  acute  obstruction  to  the  circulation  in  the  receding 
tube*  As  a  consequence  of  this,  thj*  mucosa  ™ml^""  ho^niot 
intensely  congested,  and  pours  out  the  sanious  discharge  so  diagnostic 
ftlj^licTilaeasc^^  In  the  meanwhile  the  contiguous  peritoneal  surfaces 
of  the  inner  and  middle  tube  become  inflamed  and  glued  together, 
rendering  reduction  impossible-  Wangrene  of  the  intussuseep/wm 
now  ensues,  and  the  pitieut  usually  dies  of  collapse  or  peritouit 
a  few  days.  In  adults,  however,  and  in  children  of"  six  or  eight 
years  and  upwards,  the  gangrenous  portion  may  very  occasiuually 
■lough  off  at  the  constricted  part  aud  he  passed  per  auum  ;  but  m 
eluldn n  un dtt  two  years  of  age  the  disease,  unless  relieved  by  treat- 

,  is  almost  invariably  fatal.  Should  recovery  take  place  in 
this  manner,  the  patient  may  subsequently  succumb  to  stricture  of 
the   intestine,   from  contraction  occurring  at  the  spot  where  the 

:  ine  has  united.  The  intussusception  may  measure  only  two  or 
three  inches  iu  length,  or  it  may  involve  a  great  part  (Fig.  429)  or 
the  whole  of  the  large  intestine  and  protrude  at  the  anus,  Iu 
most  common  situation  is  at  the  ileo  eoiic  junction,  then  in  the 
small  intestine,  and  then  in  the  colon;  at  the  ileocolic  junction  the 
ilco*cu?cal  variety  is  very  common,  the  ili-o-eulic  is  rare.  Intus- 
susception is  rare  in  adults  but  common  in  children,  especially  in 
infants.    In  7o  percent,  of  the  eases  admitted  into  St.  Bartholoa 
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Hospital  during  a  period  of  ten  years  the  patient  was  under  one 
year  of  age.  Th^rpimnnH  gjypnJhg  Uift  affipfthiQii  being  feu  common 
in  poling  children  are  the  greater  length  of  :1m  mesentery  in  child* 
hood,  and  the  rapi  >    in  the  size  of  the  colon   us  compared 

with  tlac  ileum  soon  after  birth.      It  lias  been  shown  that.  ;■ 
Stops  at    the   lieo-i 

eofon.  It  may  thus  nap  pen  T  especially  during  irregular  peristalsis, 
such  as  may  be  set  up  by  castor-oil,  injudicious  feeding,  diarrhoea, 
worms,  or  external  violence,  that  the  ileum  may  be  contracting  at  a 


Fa*.  429,—  ItituBsiUBceptioD.  0,  Aaeeudbg  colon,  i,  Ikum.  l.  Lher.  i.  BtOWAOk. 
H.f.  Heputic  flexure  of  colon  onniaiphig  wpex  of  the  intosBuactptifM.,  «,  Jejunum. 
(St  Bartholomew's  Hospital  Museum,  No.  2163  k) 

time  when  the  colon  is  dilated  to  its  greatest  extent,  and  so 
BEgrTtly  lucked  into  the  larger  bowel,  and  then  when  the  colon  con- 
tracts, is  violently  seized  and  u swallowed,71  as  it  has  been  aptly 
termed,  the  long  mesentery  of  cTiTlcTtwrod"  favouring  the  invagination. 
In  some  cases,  especially  adults,  the  invagination  has  apparently 
bdflfl  due  to  the  dragging  of  a  polypus.  The  slight  invaginations, 
often  multiple,  of  the  small  intestine  which  may  occur  in  the  dying, 
must  nut  be  mistaken  for  true  intussusceptions.  In  these  the  lower 
part  of  the  intestine  is  often  invagiuated  into  that  above.  Very 
occasionally  such  multiple  intussusceptions  have  been  met  with  during 
life  with  the  lower  part  of  the  gut  in  vagina  ted  into  the  upper. 
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$ign&>  —  \V  1 1  c 1 1  the  in  tms$ U  ft ' / 1  ( ton  i s  <f m  i e ,  there  is  a  d  ise I i arg i 

mucus  and    II I    from   the  anus  with  usually  mar  JuTtl    tenesmi  > : 

the  pain  is  intermittent  and  comes  on  in  spasms;  the  abdom 
not  much  distended  ;  nieteorism  is  absent  ,  the  abdominal  pai"ieu-> 
are  usually  lax,  and  ihromjb  them  a  sn\\>.wj.v  shaped  tumour, 
doughjrtblhc  feeL hardening  on  handling,  ang  pfin1*!^  ^HwguTiT  its 
position  from  time  to  (iun'}  imn  sometimes  he  detected, 
usually  on  the  left  side.  The  invuginatcd  bowel  can  possibly  be  felt 
in  the  rectum,  hi  the  ileo- caeca!  form  the  resistance  in  the  right 
iliacjossajnay  be  decreased  iatfoi*  dt  Jpance)  owing  to  the ~ctecum, 
as  more  and  more  of  the  colon  is  folded  in,  pissing  across  the 
a Ixl omen  through  the  transverse  into  the  descending  colon.  Col- 
lapse somjjjnjtues.  When  ehroni*\  there  may  have  been  attacks  of 
localised  pain  lasting  for  months  before  strangulation  occurs,  the 
patient  having  been  in  good  health  in  the  intervals.  There  is 
straining  and  tenesmus  ;  the  constipation  is  not  complete  ;  vomiting 
is  absent  or  intermittent ;  the  distension  is  not  marked  •  and  cob 
lapse  does  not  come  on  till  the  end.  The  tumour  will  have 
characters  similar  to  those  mentioned  above. 

f'xfttmrnt. — When  the  intussusception  istirttfr,  laparotomy  should 
at  once  be  performed  (see  Laparotomy),  Time  should  not  be  lost 
in  trying  injections  and  insufflation,  lest  the  bowel  become  so 
damaged  or  the  intussuscepfwm  so  adherent  to  the  intussuseipo  »* 
as  to  render  the  prospect  of  success  hopeless.  We  have  come  to 
the  definite  conclusion  that  unless  laparotomy  for  intussusception 
in  an  infant  is  undertaken  within  twenty- four  to  thirty -six  hours 
from  the  onset  of  the  symptoms,  reduction  will  be  found  next  to 
impossible  without  so  injuring  the  intestine  as  to  render  a  Fatal 
result  almost  inevitable,  whereas  the  best  results  follow  an  early 
laparotomy.  In  chronic  cases,  although  there  is  less  need  for  early 
operative  interference  than  in  acute,  as  the  bowel  may  remain 
incarcerated  for  some  time  before  becoming  strangulated,  it  should 
not  be  delayed  too  long,  lest  the  intussusecpted  portion  become 
adherent  to  the  sheath*  Should  it  appear  probable  thai  ibis  has 
already  happened,  two  courses  are  open  :  either  to  open  the  abdo- 
men, or  to  keep  the  patient  under  the  inllnenec  of  opium  in  the 
hope  that  the  inlussuseeptum  may  slough  off  and  be  passed  per 
anum.  In  exceptional  cases  of  intussusception  of  the  sigmoid 
flexure  the  mass  may  be  drawn  out  of  the  anus,  the  gut  above  and 
below  united  by  sutures,  the  intus8uscepr>M  cut  away,  and  the 
lltllted  Li i it   reduced* 

The  abdomen  having  been  opened  by  a  median  incision,  and  the 
intussusception  discovered  and  drawn  into  the  wound,  tir 
out  Home  of  tile  inflammatory  oedema  by  stead j  uninterrupted  manual 
( ^Jnpressiou  with  an  aseptic  sponge,  and  endeavour  to  reduce  fcba 
intussusception  by  gtntlc  traction  on  the  bowel  just  aliove  the  neck 
of  the  intussuseipiens  and  by  counter-traction  just  below  the  apex  of 
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the  intussusception ;  or  better,  try  to  squeeze  out  the  totusBUficeptujB 

by  kneading  and  pressure  from  below,  deduction  may,  it  is  said, 
be  aided  by  insufflation  of  the  rectum  with  air  or  hydrogen.  If 
adhesions  have  formed,  try  to  break  them  dowu  liy  gently  insinuating 
a  probe  between  the  contiguous  serous  surfaces.  After  reduction 
I  Larch  for  any  rent  in  the  peritoneal  coat  and  bring  it  together  by 
suture  and  seal  with  an  omental  graft  (Fig,  21b",  p.  539),  Reduc- 
tion failing,  the  following  courses  are  open : — 1.  Excision  of  the 
intussuBceplttf/fc  by  making  an  incisional!  the  sheath,  drawing  the 
intussuaeeptum  through,  cutting  it  off,  and  uniting  the  bowel  after 
Mauuseirs  method  (seep.  540).  l'«  Complete  excision  of  the  intuv 
susception  and  restoration  of  the  bowel  by  circular  ciilciorrhaphy, 
lateral  ap  pros  i  n  i  a  t  io  i ) ,  M  u  r  p  h  y ?  a  bn 1 1 out  etc,  Complete  excision  is 
a  most  serious  operation,  especially  in  infants  and  when  a  long 
length  of  Knu^l  jm  inviilvpd,,  *"**  should  be  reserved  for  those  cases 
in  which  gangrene  has  occurred.  After  reduction  there  is  a  danger 
ofreeurrence  owing  to  the  jiuralysed  condition  of  the  bowel  which 
has  been  iutussuscepted.  To  prevent  this  the  coil  may  be  sutured 
to  the  back  of  the  abdominal  wall  iu  a  suitable  position. 

5.  Strictures  of  the  intestine  consequent  upon  disease  of 
the  intestinal  wall. — This  condition  is  generally  due  to  the  growth 
of  a  carcinoma  of  the  intestinal  wall,  more  rarely  to  con  tractions 
following  dysenteric,  tuberculous  or  syphilitic  ulceration,  the  passage 
of  gall-stones,  or  injury  or  operation  on  the  intestine.  It  ia  most 
frequently  met  with  in  the  Luge  intestine,  especially  the  rectum, 
and  then  iu  order  of  frequency,  in  the  sigmoid,  d  eee  0  n_d  i  ug  colon , 
splenic  flexure*  hepatic  flexure  and  caecum.  It  is  rare  iu  the  small 
intestine. 

Symptom*. — The  patient  is  usually  old  or  middle-aged ;  the 
symptoms  come  on  very  insidiously ;  there  are  alternate  attacks 
of  constipation  and  diarrhoea  \  the  constipation  gradually  becosOtCI 
mure  and  more  pronounced  ;  the  motions  are  probably  lamp; 
,)t  pipe-like,  or  flattened;  dyspepsia  is  complained  of;  the 
pain  is  diffused  and  depends  upon  the  distension  of  the  abdomen; 
the  distension  comes  on  slowly,  and  is  greatest  in  the  lhmks  \ 
peristalsis  is  visible  ;  the  urine  is  copious;  the  pulse  quiet  ;  and 
von ii ting  only  occurs  late  in  the  ease.  Similar  attacks  may  have 
occurred  from  which  the  patient  quite  recovered.  Having  diagnosed 
the  ease  as  one  of  stricture,  the  next  point  to  determine  is  whether 
it  is   situated  in   the  sigmoid  Hex  tire  or  rectum,  and  consequently 

that  opening  tlie  Big id  ilexure  in  the  left  groin  or  the  descending 

colon  in  the  left  k)io,  will  be  well  above  the  stricture;  or  whether 
it  is  situated  if)  the  descending  colon,  splenic  llexniv,  or  transverse 
or  ascending  colon,  so  as  to  necessitate  the  opening  "f  the  transverse 
colon,  ascending  colon  or  caecum.  To  begin  with,  it  should  be 
remembered  that  stricture  is  moat  common  in  the  «igptoid  flexure 
aud  rectum,  next  in  the  colon,  with  diminishing  frequency  up  to 
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the  ceecutii,  then  in  the  caecum  itself,  and  is  very  rare  In  the  small 
intestine ;  indeed  it  is  so  rare  in  the  last  situation,  that  when  its 
exact  position  is  not  known,  it  is  generally  safe  to  assume  that 
transverse  or  right  colotomy  or  typhlotomy  will  suffice.  Again,  i> 
the  stricture  is  in  the  rectum  or  sigmoid  flexure,  the  distension  will 
he  equal  oo  the  two  sides  ;  when  in  the  descending  or  transverse 
oolon,  greater  on  the  right  than  on  the  left  side*  The  amount  of 
distension  on  the  two  sides  may  be  more  ace  (irately  estimated  by 
the  cyrtometer  than  by  mere  inspection  and  palpation.  If  an 
enema  tube  wTill  pass  for  some  distance,  say  a  foot  or  so,  and  a  large 
quantity  of  iluid  can  he  injected,  the  stricture  is  probably  high  up; 
but  too  much  importance  must  not  he  attached  to  this  sign,  as  the 
oiiema-tube  may  have  bent  upon  itself  and  the  rectum  and  sigmoid 
flexure  are  often  very  capacious.  Sometimes  when  the  stricture  is 
just  above  the  reach  of  the  finger  the  rectum  becomes  greatly 
dilated  (ballooned),  due,  it  is  said,  to  paralysis  of  the  muscular  coat 
of  the  rectum  following  on  involvement  of  the  nerves  in  the  cancer. 
Further,  something  may  at  times  be  learnt  by  ausculting  the 
Colon,  especially  with  the  aid  of  the  phot) endoscope  whilst  the 
injection  is  being  given,  and  by  passing  a  long  Kelly's  speculum 
into  the  rectum.  The  detection  of  a  tumour  in  any  part  of  the 
colon  or  ctccum  will,  of  course,  set  the  diagnosis  at  rest. 

Treat  mint.  —  For  stricture  of  the  large  mte§tintt  left  inguinal 
colotomy  should  be  performed  when  the  obstruction  is  in  the  rectum 
or  sigmoid  flexure,  trans  verse  colotomy  when  in  the  descending 
colon  or  splenic  flexure,  aud  right  lumbar  colotomy  or  typhlotomy 
when  in  the  transverse  colon,  hepatic  flexure  or  descending  colon. 
If  the  patient's  condition  is  fair  and  the  bowel  still  souud  above 
aud  below  the  stricture,  a  better  result  may  be  obtained  by  anasto- 
mosis between  the  sigmoid  and  the  ileum  or  colon  above  the 
obstruction,  thus  avoiding  an  artificial  anus.  Should  the  strict invd 
portion  be  readily  reached  in  performing  the  operation,  it  may,  if 
the  disease  is  localised,  he  cut  out  (cofevtomt/,  tt/phleet'tmt/)r  and 
the  l>owel  secured  to  the  wound,  or  the  two  portions  of  bowd 
united.  Or  better,  the  strictured  portion  may  be  drawn  out  of  the 
wound,  a  Paul's  tube  inserted  in  the  bowel  above*  aud  after  the  dis- 
tension has  subsided  the  diseased  portion  cut  away,  and  the  bowel 
above  and  below  united  and  returned  into  the  abdomen, 

In    itricture    of  the    smalt   intestine,   under   suitable    conditions, 
enterectomy  with   union  of   the   intestines  by  one  of  the  methods 
already  described  is  performed,  if  not   an  anastomosis,  for  a 
fistula  so  high  up  is  quickly  fatal  from  wasting, 

G,  Constrictions  of  the  intestine  consequent  upon  disease 

beginning   external   to    the   intestinal    wall.— Tins  condition 

lepend  on  chronic  peritonitis,  <>r  on  malignant  disease  of ^the 

omentum  or  mesentery.     It  is  more  common  in  the  small  than   in 

the  large  intestine,  and  not  only  uarrows  the  calibre  of  the  bowel, 
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but  also  obstructs  the  peris  taltic_  action  by  gluing  the  coils  of 
intestine  to  one  another  and  causing  contraction"bT"tne  mesentery. 

Signs. — Thorejs  pain  of  a  paroxysmal  natUfe7~6T  short.  Juration 
and   of   frequent   occurrence ;    peristalsis   may*  not  be  visible  on 


Fig.  430. — Meckel's  diverticulum  under  its  various  forms.  A,  A  small  intestinal 
pouch,  not  giving  rise  to  trouble.  B,  A  cyst  formed  by  narrowing  of  the  neck  of 
the  pouch.  C,  The  apex  of  the  pouch  remaining  attached  to  the  umbilicus  so  as 
to  form  a  land,  beneath  which  a  coil  of  intestine  may  slip  and  become  strangulated. 
D,  The  pouch  remains  patent  up  to  the  umbilicus.  K,  As  such  it  may  become 
engaged  in  an  umbilical  hernia,  when  the  symptoms  occasioned  will  be  those  of 
partial  cnterocele  (p.  900).  F,  A  patent  Meckel's  diverticulum,  fo lining  a  ftecal 
fistula  at  the  umbilicus  in  a  newborn  infant  as  a  result  of  ligaturing  off  the  cord 
in  the  condition  noted  under  E.  G,  An  artificial  anus  at  the  umbilicus,  resulting 
as  an  extension  of  F  by  the  prolapse  of  the  wall  of  the  ileum  through  the  diverti- 
culum to  form  a  spur  between  two  openings.  H,  A  further  prolapse  of  the  fore- 
going spur  forms  a  pedunculated  tumour  covered  by  mucous  membrane,  at  the  base 
of  which  are  two  orifices  from  one  of  which  faeces  escape.  I,  A  complete  intussuscep- 
tion may  occur  through  a  patent  Meckel's  diverticulum,  resulting  in  a  swelling  at 
the  umbilicus  similar  to  the  protrusion  of  an  intussusception  from  the  anus. 

account  of  the  matting  together  of  the  intestines,  but  gurglings 
may  be  heard.  There  is  no  vomiting  or  distension  except  during 
the  attacks  of  pain.  Constipation  is  not  complete ;  defalcation  is 
painless ;  the  motions  are  not  compressed  or  pipe-like  as  they  may 
be  in  stricture ;  and  there  is  no  distension  in  the  flanks.  The 
symptoms  may  at  any  time  suddenly  become  acute. 
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TVratoMit*.— Where  the  intestine 9  are  matted  together  by  chronic 
peritonitis  or  cancer,  when  medical  means  have  failed,  an  anastomosis 
may  sometimes  prove  of  temporary  benefit  by  relieving  the  distension. 

7.  Mechanical  pressure  oil  the  intestine  by  innocent  <>r 
maliguant  growths,  hydatid  cysts,  enlarged  glands,  etc.,  may  i 
sionally  give  rise  to  obstruction,  A  tumour  will  then  be  probably 
discovered  on  palpation  of  the  abdomen  or  by  the  finger  in  the 
rectum  or  vagina.  An  exploratory  operation  should  be  undertaken, 
and  the  cause  of  the  obstruction  removed  if  practicable. 

8<  Congenital  malformations  of  the  intestine. — Amongst  the 
chief  of  these  may  bo  mentioned  imperforate  anus,  deficiency  of  the 
rectum j  absence  of  the  colon,  tcrmi  nation  of  the  colon  in  the  bladder, 
etc.  Obstructions  from  such  and  like  causes  are  only  met  with  in 
the  infant  {see  Diseases  of  fiacftito).  The  so-called  idiopathic  dilata- 
tion of  the  colon,  and  the  persistence  of  the  omphalomesenteric 
duct,  forming  what  is  called  Meckel's  diverticulum,  may  lead  to 
obstructions  in  older  persons. 

The  symptoms  sot  up  by  Meckel's  diverticulum  are  those  of  intes- 
tinal obstruction  in  a  young  patient,  for  which  an  immediate  opera- 
tion is  indicated.  The  existence  of  one  of  the  conditions  at  the 
umbilicus  shown  in  Fig.  430  may  enable  a  diagnosis  to  be  formed 
beforehand.  Trmt-tuent, — Meckel's  diverticulum  is  excised  in  the 
same  way  as  the  appendix  {see  p,  &Q\)*  In  cases  of  artificial  anus 
and  intussusception  at  the  umbilical  ifc  is  necessary  to  resect  the 
bowel. 

9.  Paralysis  of  the  muscular  coat  of  the  intestine.— 
Obstruction  sometimes  occurs  solely  as  the  result  of  loss  of  power 
in  the  mtrscntar  coat  of  the  intent ira  (fflff/Mmie  tflWWflWf  bMrurtiou). 
Tliis  form irf75lislrl)CtTmn(!iay' DentcriJ  tfp  ihu  uitTBSlVe'f6rinmttm  of 
gag  jjuriiig  an  attaefc  of  dyspepsia  t«>  habitual  constipation,  etc. ;  or 
it  may  follow  operations  on  the  rectum!  I'aralysra  of  the  muscular 
coat  may  also  occur  after  abdominal  section,  an  operation  for 
strangulate  j  hernia,  etc.,  owing  to  venous  congestion,  and  stasis  and 
gangrene  may  follow. 

Symptom** — The  most  prominent  sign  is  perhaps  tympanites, 
which,  as  a  rule,  extend*  over  all  the  abdomen.  There  i a  also 
constipation,  perhaps  inability  to  piss  flatus,  and,  frequently,  vouii- 
ting,  which,  in  extreme  cases,  may  become  fiscal,  and  restlessness 
and  pain  from  the  abdominal  distension.  JPhe  presence  of  gi 
tympanites,  and   the  absence  of  signs  of  organic  obstruction,  and 

>  ially  of  peristaltic  movements  are  the  points  to  be  chiefly  r 
on.      In    this  form   of  obstruction   the   symptoms   may   so  closely 
resemble   those  due  to  mechanical   causes  that  the  abdomen   has 
frequently  been  opened  in  the  belief  that  surh  existed. 

mafatmA — In  obstruction  due  to  simple  paralysis  or  inertia  of 
the  muscular  coat  (adynamic  tthstrtirtiuu)  a  rcc  Ulj.u  1 ».  ■  should  be 
passed  to  let  the  fktus  escape  if  there  is  much  diffusion,  amTsb 
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allow  the  muscular  coat  to  regain  its  tone,  whilst  medical  measures 
should  be  taken  to  restore  the  Joss  of  tone  in  the  intestine.  In  the 
paralysis  following  an  abdominal  section  or  operation  for  strangu- 
lated hernia,  a  saline  purge  may  be  given  to  stimulate  the  peris- 
stalsis,  unless  the  condition  of  the  bowel  discovered  at  the  operation 
was  such  as  to  forbid  its  use. 

1 0.  Gangrene  from  embolism  and  thrombosis  of  the  meson 
teric  arteries  and  veins. — The  obstruct 'jWi  of  the  superior  niwt<  ■ 

t/  or  vein^  or  of  one  of  their  main  branches,  inevitably  causes 
gangrene  of  the  corresponding  portion  of  the  bowel  A  like  injury 
or  obstruction  of  one  of  the  secondary  or  tertiary  loops  may  i 
gangrene,  but  bruising  or  obstruction  of  the  smaller  blood -vessels 
running  from  the  terminal  loops  to  the  wall  of  the  bowel  in  that 
there  is  practically  no  anastomosis  between  these  vessels  may  do  so. 
This  obstruction  may  be  due,  in  addition  to  injury,  to  atkarouoa 
1  in*r  the  aorta  and  to  other  causes  of  embolism  and  thrombosis, 
also  to  the  rupture  of  an  aneurysm.  It  has  also  followed  operations 
unconnected  with  the  abdomen  as  well  as  exhausting  diseases,  There 
are  no  marked  signs  of  this  condition,  the  patient  appearing  to  bo 
suffering  from  intestinal  obstruction,  such  as  is  set  up  by  internal 
strangulation,  or  paralysis  of  the  intestines.  On  opening  the  abdohu  n 
blood-stained  foul  fluid  escapes  and  the  intestines  are  found  black 
from  venoue  congestion  going  on  to  gangrene.  It  is  useless  to 
proceed  further  with  the  operation  ;  only  when  the  gangrene  is  very 
limited  should  one  attempt  resection >  for  which  healthy  bowel  is 
essential. 

1  1 .  Acute  peritonitis  and  enteritis  are  not  uncommon  causes  of 
intestinal  obstruction.  Peritonitis  is  a  frequent  termination  of  the 
other  conditions  that  cause  obstruction,  but  it  is  perhaps  most 
often  due  to  inllammation  spreail fog  from  the  region  of  the  cavum 
(jffri-t Vf>ht a lis),  the  bursting  of  a  peri-typhlitie  abscess  into  the 
peritoneal  cavityt  to  ulceration*  perforation,  or  gangrene  of  the 
vermiform  appendix  or  to  rupture  of  a  pyosalpinx. 

Signs. — The  abdomen  is  distended  from  the  first,  hard,  and  board- 
like ;  peristalsis  is  not  visible;  the  pain  is  great  and  increased 
on  the  least  pressure  ;  the  pulse  is  small  and  wiry  ;  the  temperature 
may  or  may  not  be  raised.  {See  Peritonitis  p.  5  Ml.)  There  will 
probably  be  a  history  of  previous  attacks  of  appendicitis  or  peri- 
typhlitis, or  of  gastric  ulcer,  or  the  patient  is  suffering  from  typhoid 
fever  or  has  had  uterine  or  ovarian  troubles,  etc. 

Peritonitis  from  perforatum  i?t  typhoid  fever. — The  diagnosis  of 
this  condition  is  described  in  works  on  Medicine.  It  is  sometimes 
difficult,  and  cases  presenting  typical  symptoms  have  been  eipl 
without  any  perforation  being  found,  Leucocytosis,  the  white  blood- 
ceUs  being  increased  to  20,000  or  more  per  1  cb.  mm.,  is  reported 
to  he  a  trustworthy  sign,  After  perforation  the  peritoneal  Anil  is 
found  to  contain  cocci    and  the  typhoid  and  colon  bacilli.      When  no 
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perforation  was  found  ou  exploration,  the  bacteriological  examina- 
tion proved  negative*  Expectant  medical  treatment  is  uniformly 
fatal.  Surgical  treatment  has  resulted  in  recovery  in  about  one 
case  out  of  ten.  Each  case  of  recovery  must  be  therefore  regarded 
as  a  life  saved.  No  harm  baa  followed  negative  explorations. 
The  operation  must  be  performed  as  soon  after  the  perforation,  and 
as  rapidly,  as  possible.  To  wait  for  recovery  from  collapse  is  to 
allow  the  peritonitis  to  spread  beyond  hope.  A  little  general 
anaesthetic  is  given ;  this  is  much  better  than  attempting  the  opera* 
tion  under  cocain,  for  incising  the  parietal  peritoneum  is  very 
painful,  and  the  patient's  abdominal  wall  is  kept  rigid.  An  incision 
is  rapidly  made  into  the  peritoneal  cavity  (either  an  iliac  incision 
or  an  incision  through  the  outer  border  of  the  rectus).  The  fluid  is 
sponged  out,  and  if  the  perforation  is  easily  reached  it  is  invaginated 
and  sutured.  The  gut  must  be  treated  most  gently,  lest  it  tear, 
If  the  perforation  cannot  be  found,  or  there  are  several  and  the 
patient  is  weak,  strips  of  iodoform  gauze  are  quickly  passed  down 
to  the  perforation.  If  the  perforation  has  been  well  closed,  the 
abdominal  cavity  is  simply  sponged  out>  or  if  the  fluid  has 
widely  extravasated  swilled  out,  then  sewn  up.  The  external 
wound  will  be  very  slow  in  healing,  and  the  sutures  must  be  kept 
in  as  long  as  possible.  If  the  wound  is  filled  with  gauze,  a  little  of 
the  strip  is  drawn  out  each  day* 

Chronic  enteritis  and  colitis, — Perforation,  or  stricture  and 
obstruction,  has  resulted  from  dysentery  or  other  causes.  To 
anticipate  these  accidents,  after  medical  treatment  has  failed,  cases 
have  been  treated  by  right  colotomy  and  the  lower  gut  continually 
irrigated.  But  the  better  treatment  is  to  establish  an  anastomosis. 
The  short  circuiting  gives  an  opportunity  for  the  ulcerated  bowel 
to  heaL 

Subacute  and  chronic  peritonitis  may  be  Hthrrculous^  gonorrhoea.^ 
or  pneumococcal  in  origin;  or  it  may  result  from  emterr  (p.  S75) 
or  from  hydatids  (p.  166), 

Tuberculous  peritonitis  is  chiefly  seen  in  tuberculous  children. 
It  may  be  diagnosed  by  the  presence  of  other  tuberculous  lesions  or 
by  the  history  of  the  parents.  The  tubercle  reaches  the  peritoneum 
from  the  intestine,  possibly  through  the  blood.  In  girls  approaching 
puberty  the  primary  disease  may  be  situated  in  the  uterine 
appendages.  Two  chief  forms  are  met  with :  (a)  Tubertu 
prritojiiiis  with  cffunion.  The  abdominal  cavity  is  distended  with  a 
turbid  fluid,  whilst  tin*  peritOBMi  surface  shows  miliary  tubercles. 
(A)  Titherculoux  pry  it  out  Its  icttlt  adhesions,  in  which  little  fluid  is 
found,  but  marked  adhesions,  matting  together  and  tending  to 
(Xmetriot  coils  of  intestine,  fusing  the  omentum  into  a  mass, 
infiltrating  both  the  parietal  and  visceral  peritoneum  with  easeating 
tubercle  and  attended  by  enlargement  of  the  retroperitoneal 
lymphatic  gland. 
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When  there  is  marked  effusion  and  no  adhesion,  nor  infiltration 
below  the  surface  of  the  peritoneum,  surgical  treatment  has  been 
very  successful.  A  short  incision  is  made  and  the  abdominal  cavity 
irrigated  until  clear  water  is  returned,  when  the  wound  is  sutured. 
This  operation  may  be  expected  to  cure.  When  there  is  but  little 
effusion,  the  intestines  and  omentum  are  matted  together,  and  the 
peritoneal  surface  is  infiltrated  by  caseous  tubercle,  very  little  good 
can  generally  be  anticipated  by  operation.  Indeed,  harm  may 
easily  be  done,  for  the  intestines,  being  infiltrated,  may  tear  like 
wet  blotting-paper,  and  the  result  is  a  faecal  fistula  without  any 
compensating  advantage,  for  it  is  impossible  to  wash  out  the 
abdominal  cavity  and  start  healing.  When,  however,  a  coil  of 
intestines  is  kinked  and  matted,  short  circuiting  by  joining  the  gut 
above  to  the  gut  below  may  remove  the  danger  of  obstruction  and 
give  time  for  spontaneous  healing. 

Purulent  peritonitis  is  set  up  by  pneumococci  following  inflam- 
mation of  the  lungs.  Gonorrheal  peritonitis  may  spread  from  the 
female  pelvic  organs,  less  commonly  from  those  of  the  male.  The 
abdomen  must  be  washed  out  and  drained. 


APPENDICITIS    AND    PERITYPHLITIS. 

There  are  three  clinical  conditions  which  should,  if  possible,  be 
distinguished  from  one  another:  1.  Ca>cal  distension,  retention  in 
the  csecum  or  typhlitis  stercoralis.  2.  Perityphlitis  or  peritonitis 
around  the  csecum  and  appendix.  3.  Appendicitis  or  inflammation 
of  the  appendix  and  septic  complications.  These  three  have  to  be 
distinguished  from  typhoid  fever. 

1.  Ceecal  distension.  Retention  in  the  ceecum.  Typhlitis 
stercoralis. — In  this  condition  the  caecum  is  distended  with  faecal 
material,  solid,  semi-solid,  liquid,  or  gaseous,  and  this,  with 
decomposition  of  the  retained  contents,  and  in  consequence  a 
certain  amount  of  toxic  absorption,  may  constitute  the  whole 
illness.  In  addition  there  may  be  some  actual  inflammation  of  the 
walls  of  the  ciucum  leading  to  thickening  or  even  ulceration,  or  by 
means  of  the  toxins  to  simple  perityphlitis  and  adhesions  around 
the  ciucum  and  appendix.  Csecal  distension  is  generally  the  result 
of  chronic  constipation,  but  it  may  be  due  to  obstruction,  as  for 
instance  from  malignant  disease  in  the  colon,  when  the  ctccuni  may 
be  so  distended  and  weakened  by  inflammation  and  ulceration  that 
septic  inflammation  spreads  from  it  to  the  peritoneum  around. 

Ciucal  retention  is  generally  seen  in  later  life  and  in  patients 
subject  to  constipation,  especially  women,  whether  the  constipation 
has  been  definite  in  character  or  merely  that  the  motions  have  been 
irregular  and  insufficient.  The  distension  is  the  primary  condition 
and  exists,  although  perhaps  unnoticed,  before  the  onset  of  pain. 
The  distended  ctecum  is  recognised  by  its  outline  in  a  thin  subject 

w.  3  L 


883 


DISEASES   OF    REGIONS. 


an  J  by  palpation.  It  may  contain  hard  scybala,  which  have  often 
been  mistaken  for  malignaut  disease,  doughy  f&oe*  which  yield  Co 
finger  pressure,  a  mixture  of  fluid  and  gas  which  gives  rise  lo 
gurgling  under  the  tingers,  or  gas  alone,  in  which  case  percussion 
yields  a  tympanitic  note* 

The  pain  is  not  very  marked,  and  is  general  over  the  distended 
ciccutn.  Rarely  there  may  be  an  acute  attack  of  colic,  that  is, 
paroxysms  of  pain  which  double  up  the  jiatient,  rendering  the 
abdominal  wall  so  rigid  thai  the  distcin  nin  cannot  for  the 

linn  being  be  felt  Vomiting  may  OOOUT  with  this  attack,  also 
a  slight  rise  of  temperature.  The  diagnosis  is  rendered  probable  by 
the  age  of  the  patient,  the  previous  history  of  constipation  and  the 
absence  of  the  special  signs  of  appendicitis  ;  but  it  can  only  be 
rendered  definite  when  complete  relief  follows  aperient  rem* 
for  example]  a  castor-nil  enema,  or  calomel  by  the  mouth*  The 
distension  disappears  when  the  bowels  act,  there  is  no  further 
vomiting  or  fowr,  and  in  a  day  or  so  all  tenderness  has  disappeared 
from  the  ilco-ticual  fossa,  and  there  remains  no  sign  on  deep  j 
lion  of  an  enlarged  appendix*  Although  so  quickly  relieved  care 
should  be  taken  that  a  return  of  the  distension  is  prevented.  A 
repetition  *»f  the  inflammation  may  lead  to  perityphlitis,  and 
ultimately  the  appendix  may  become  involved.  But  the  disease  js 
essentially  one  for  medical  treatment  throughout.  If  in  spite  of 
treatment  dimension  of  the  cecum  persists,  some  obstruction  in  the 
Dokffl  beyond,  such  as  carcinoma  in  an  obscure  situation  like  the 
hepatic  flexure,  is  indicated. 

2.  Perityphlitis  is  the  term  employed  for  a  peritonitis  localised 
to  the  region  of  the  crccum  without  denoting  the  scat  of  origin  of  the 
inflammation  (Treves).  American  surgeons  in  particular  relegate  this 
name  to  the  background  as  indefinite,  speaking  of  the  condition  as  a 
complication  of  appendicitis  (jjeritonitis  apprndtevtmrit)*  This  it 
undoubtedly  is  in  many  cases,  yet  it  certainly  occurs  without  the 
appendix  being  diseased,  and  so  is  a  class  of  case  worthy  of  note  in 
distinguishing  between  medical  and  surgical  treatment.  The  peri 
typhlitis  may  arise  from  the  cawum,  probably  through  toxins 
distinct  from  germs.  The  inflammation  is  generally  fibrinous,  and 
is  therefore  followed  by  adhesions;  but  it  may  be  serous  with  effusion 
or  resolve  completely  leaving  no  adhesions  behind.  There  are  other 
causes  of  perityphlitis  apart  from  mischief  in  the  ciecum  or  appendix, 
especially  inflammation  of  the  ovary  and  tubes  in  women,  typhoid 
fever,  enteritis,  and  perhaps  also  cold  and  injury. 

The  special  $tgm  of  perityphlitis  are  those  of  local  peritonitis  with 
tenderness  and  rigidity  of  muscles  persisting  after  the  ciecum  has 
been  cleared  by  an  aperient.  Pain  and  disturbance  of  the  tetnr. 
lure  and  pulse  are  little  marked.  The  diagnosis  cannot  be  completed 
until  the  acute  symptoms  have  subsided,  when  a  careful  examination 
must  be  made,  to  distinguish  it  from  a  slight  attack  of  appendicitis 
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and  to  determine  whether  the  appendix  has  been  secondarily  involved 
tod  kinked  by  the  adhesions. 

Perityphlitis  is  therefore  amenable  to  medical  treatment,  rest^ 
aperients,  and  local  application  of  belladonna  and  opium.  But  signs 
of  a  thickened  appendix,  or  an  enlarged  and  tender  ovary  or  tube 
adherent  to  the  appendix  renders  the  case  one  for  surgical  treatment. 

&  Appendicitis  bi  a  disease  of  the  appendix  itself,  essentially 
due  to  septic  decomposition  of  retained  mucous  and  fa?eal  contents, 
which  gives  rise  to  Be p tic  inflammation  extending  beyond  the  walls 
of  the  appendix.  The  course  of  the  disease  from  day  to  day  cannot 
be  anticipated.  Medical  treatment  has  no  influence  over  it  whatso- 
ever. The  only  treatment  is  surgical,  the  only  cure  the  removal  of 
the  appendix  at  the  earliest  fitting  opportunity. 

The  disease  is  at  the  present  time  of  very  common  occurrence  ; 
apparently  it  was  formerly  confused  with  typhlitis  and  perityphlitis. 
There  is  no  positive  proof  that  it  is  becoming  really  more  frequent 
of  late  years.  On  the  other  hand,  the  great  attention  now  paid  to 
it  by  surgeons  threatens  to  obscure  the  frequent  occurrence  of  slight 
case*  of  typhlitis  and  perityphlitis  occurring  in  general  practice. 

No  age  is  exempt.  It  has  been  seen  in  infants  and  in  old  men 
over  seventy  ;  but  it  is  particularly  a  disease  of  adolescence,  half  the 
cases,  and  these  the  most  dangerous  ones,  occurring  under  twenty. 
It  is  then  much  more  common  in  males. 

Causation. — Generally  speaking,  it  may  be  said  to  arise  from  a 
retention  in  the  appendix  of  fajcal  and  mucous  contents,  the  emptying 
of  the  appendix  by  peristalsis  being  prevented.  The  conditions  that 
n  i ; iv  lead  to  retention  in  the  appendix  are  considered  under  the 
following  heads  r — 

A,  Congenital  iUfeebs, — As  a  remnant  or  vestige  of  the  larger 
ciccum  of  lower  animals  the  appendix  is  subject,  like  other  remnant's 
to  anatomical  variations  in  structure  and  position.  Tims  its  lumen 
may  be  narrowed  at  its  juncture  with  the  caecum,  or  nearer  the  tip, 
or  the  shortness  of  its  mesentery  may  cause  the  appendix  to  become 
kinked  or  curled  or  bent,  or  it  may  be  prolapsed  into  a  retrocecal 
fossa,  or  into  an  external  hernia  where  it  can  be  easily  compressed, 
or  it  may  be  excessively  long,  and  may  then  hang  over  the  brim  of 
the  pelvis, 

Bi   Foreign  bodits. — It  is   now  recognised   that  tho   concretions 
met  with  are  mostly  hucal  and   have  originated  in  the  appendix 
itself.     Occasionally  i   foreign   body,  a   fruit-Atone,   pin,    a    worm 
(Oxyuriz  vermiculari*!  or  Ascaris  ItmMmrfei,  or  TricocepfuiL 
is  met  with. 

C.  Constriction*  from  perityphlitic  adhesions,  the  result  of  cjecal 
irritation  caused  by  improperly  masticated  or  indigestible  food,  con- 
stipations cold,  or  injury. 

D.  Special  tli&eases,  such  as  tubercle  commencing  in  the  peri- 
toneum,   pelvic  organs,   or   in   the   appendix    itself,    actiui mycosis 
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and    malignant   disease    arising    in    the  ctecuni    or   appendix,  and 
typhoid   fever. 

Pathology —  I .  Much*  and  aiyanisms. — The  normal  mucus  of 
ftppetkdhc  contains  the  colon  bacillus,  less  often  stuphy locoee i, 
streptococci,  and  perhaps  other  organisms  living  as  saprophytes,  and 
apparently  in  a  latent  state  of  activity.  If  the  mucus  is  ret  a 
these  organisms  become  active,  virulent,  and  pathogenetic*  Whilst 
at  &»t  only  the  toxins  derived  from  these  organisms  may  pass 
through  the  muscular  and  serous  wall  and  set  up  merely  ft  simple 
iiithuumatiou,  at  any  time  the  active  germs  themselves  may  reach 
the  serous  surface  and  attack  the  peritoneum,  or  the  subperitoneal 
tuusc  connective  tissue,  Of  they  may  enter  the  artery  and  vein  of  the 
appendix  and  cause  septic  thrombosis,  or  invade  the  fympfaattOR. 
The  septic  infection  is  a  mixed  one,  but  we  may  recognise  staphylo- 
cocci as  chiefly  causing  suppuration  and  abscess,  streptococci  as 
giving  rise  to  spreading  fibrinous  odeum,  and  the  colon  bacillus  a 
producing  foul  gas  and  slouching,  so  that  the  extensions  of  the 
inflammation  from  the  appendix  may  show  a  mixture  of  all  these 
characters,  or  one  of  them  more  prominently  than  the  others* 

2 .  Concretions  — The  append  is  may  eon  tain  true  bceal  concret  i  <  >\  I  - 
>>i  eoprolites.  Enteroliths  proper,  where  the  tootl  constituents 
and  inspissated  mucus  are  mixed  with  calcareous  material  defl 
from  the  inflamed  wall,  us  in  like  manner  are  tonsillar  oonCffetioni 
and  rhinoliths,  are  more  rare,  whilst  foreign  bodies,  such  as  fruit- 
stones,  vegetable  materials,  a  pin,  etc,  are  still  rarer.  The  concretion 
may  be  small,  rounded  like  a  shot,  and  multiple,  or  single,  occupying 
the  lumen  which  is  stretched  over  it  and  is  then  oval,  or  spindle 
shaped,  like  a  date-stone,  and  may  be  as  large  as  the  top  of  the 
finger.  It  has  on  its  surface  the  same  organisms  as  has  the  mucous 
contents,  and  earrics  them  with  it  should  it  cause  ulceration  of  the 
appendix  wall  and  be  discharged  into  l lie  peritoneal  cavity,  Occa- 
sionally after  escaping  from  the  appendix  a  concretion  may  \m 
encysted  and  calcareous, 

3.  The  ik'itujrs  una  \uth  m  ifu  appendix  mtli  are:  (<*)  Slight 
superficial  ulceration  of  the  mucous  membrane  followed  by 
annular  constrictions,  with  dilatation  of  the  distal  part  by 
the  mucous  contents  so  to  form  almost  a  cyst  (ft)  More 
or  less  uniform  thickening  of  the  submucous  aud  muscular 
coat  by  fibrous  tissue.  (c)  Septic  inflammation  of  the  wall  pro- 
ducing swelling  and  mdema,  and  sometimes  the  formation  of  small 
abscesses.  (</)  Septic  ulceration  with  gangrenous  edges,  wlndi 
may  penetrate  aud  form  a  communication  between  the  interior  and 
the  outer  surface.  {/  )  Sloughing  and  gangrene  due  ictiou 
in  the  single  artery  iiiid  vein  of  the  [EJBao-ftppendfr  \*\  kinking  of  bj 
septic  thrombosis*  The  relatively  fewer  number  «»f  females  attacked 
has  been  attributed  to  the  Appendix  m  them  having  an  additional 
blood  supply  from  the  ovarian  artery.     A  considerable  portion  or  the 
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whole  of  the  appendix,  and  especially  that  part  iu  which  a  concretion 
is  fixed*  may  thus  be  affected.     The  dead  wall  no  longer  resists  the 
passage  of  ihc  septic  germs,  which  now  freely  pass  through  it.     There 
LA  ilfto  leakage  of  focal    niucun  at   the  line  of  demarcation  bet 
the  living  and  gangrenous  part,  which  finally  forms  a  slough* 

A  spontaneous  cure  without  septic  extension  has  been  stated  to 
occur  by  obliteration  of  the  lumen  of  the  appendix,  the  mucous 
membrane  being  first  destroyed  by  ulceration  of  sloughing,  the  mus- 
cular wall  contracting,  and  the  appendix  at  last  being  red  need  to  a 
fibrous  cord.  If  this  occurs  without  septic  inflammation  reaching 
the  exterior,  it  is  at  any  rate  very  rare,  and  in  no  way  to  be 
GOUttted  on  for  curing  the  patient.  Moreover,  if  obliterated,  the 
appendix  may  form  a  band  binding  down  the  ctccuni  or  some  other 
organ,  and  thus  become  a  source  of  future  trouble, 

I.  ('h'Uhfe*  around  the  appendix,  —  Simple  inflammation  may 
lead  to  the  formation  of  fibrous  adhesions,  which  unite  the  appendix 
with  the  parictes,  cfecum,  omentum,  small  intestines,  rectum,  bladder, 
or  female  pelvic  organs.  Septic  inflammation,  reaching  the  peri- 
toneal surface,  may  rapidly  spread  over  the  peritoneum,  causing  a 
generalised  peritonitis  with  a  little  exudation  of  an  oily  character  (thy 
eft*  grem§  t-frttntutix),  or  there  may  be  extensive  exudation  with 
redness  or  tedema  of  the  peritoneum  (fttfVjMfntfail  peritonitii ),  Or 
a  limited  peritonitis  is  produced,  adhesions  gluing  beforehand 
coils  of  the  bowel  together  and  shutting  off  suppuration  from  the 
general  peritoneal  cavity,  and  thus  producing  a  unilocular  or  multi- 
Jocular  abscess,  which  may  contain  foul  pus,  fiecal  concretions,  or 
the  gangrenous  or  sloughed  appendix;  or  the  appendix  mar  be 
embedded  in  the  wall  of  the  cavity*  Such  an  abscess  is  intra- 
peritoneal as  regards  its  origin,  but  Trom  a  surgical  point  of  view  is 
extra -peritoneal,  since  it  can  be  incised  without  opening  the  general 
peritoneal  cavity.  When  the  appendix  lies  in  the  retrocecal  fossa 
the  abscess  becomes  shut  off  from  the  rest  of  the  peritoneal  cavity 
by  the  adhesions  about  the  mouth  of  the  fossa.  So  also  a  localised 
intra- peritoneal  abscess  may  arise  in  the  pelvis  or  near  the  kidney, 
or  under  the  liver  or  diaphragm.  If  the  suppuration  then  becomes 
extra-peritoneal  it  does  so  by  perforating  the  parietal  peritoneum, 
most  commonly  through  the  abdominal  wall  in  front,  more  rarely 
in  the  loin.  It  may  then  extend  in  the  muscular  planes  of  the 
abdominal  wall,  even  into  the  thigh.  Lymphatic  absorption  may 
lend  to  liver  abscess,  empyema,  or  general  pyemic  infection. 
Clinical  signs-— An  attack  of  apjiendicitis  is  characterised  by: 
(*t)  Pain,  especially  felt  over  the  point  of  junction  between  the 
appendix  and  c tecum.  The  patient  puts  his  finger  on  a  spot 
| !  .Wrfinrnrt/*  point)  midway  between  the  anterior  superior  spine  of 
the  ilium  and  the  umbilicus,  at  the  outer  border  of  the  rectus.  The 
pain  in  most  instances  comes  on  in  paroxysms  with  intervals  of  sub- 
sidence ;  it  may  from  the  first  be  at  McBurney's  point,  it  may  be 
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referred  to  the  umbilicus,  or  it  may  be  epigastric  or  general,  but 
soon  tends  to  be  localised  in  the  right  iliac  fossa*  Speaking 
generally,  the  pain  gets  less  as  the  inflammation  progresses. 

(o)  Tfendtaftttii  This  in  an  acute  case  is  most  marked,  so  that 
the  patient  cannot  bear  the  slightest  pressure  in  the  appendix  region. 
In  subacute  and  chronic  cases  there  is  deep  tenderness  either  at 
Mc Barney's  point,  or,  at  least,  more  marked  there  than  in  other  parts, 

(c)  Rigidity,  especially  of  the  right  rectus  muscle,  which  resists 
pressure,  guarding,  as  it  were>  the  inflamed  appendix.  But  the 
rigidity  may  be  widespread  over  the  ileo-crecal  region. 

(d)  SirtUnitf,  A  palpable  swelling,  formed  by  the  inflamed  appen- 
dix and  by  the  exudation  around,  is  felt  in  the  right  iliac  fossa,  mm. I 
may  extend  as  bigb  as  the  umbilicus,  as  far  forwards  as  the  middle 
line  and  back  wards  into  the  loin.  It  is  possible  in  thin  patients  to 
feel  a  normal  appendix,  which  can  be  rolled  beneath  the  fingers  like 
a  thick  cord  on  the  psoas  muscle  without  exciting  pain.  When 
inflamed  with  exudation  around,  the  appendix  feels  hard,  swollen, 
unyielding,  or  partly  moveable,  but  this  swelling  may  be  masked 
by  the  rigidity  of  the  abdominal  wall. 

Other  signs  of  appendicitis  are  variable.  Vomiting  in  the  great 
majority  of  cases  may  be  absent,  or  in  an  acute  attack,  it 
may  occur  only  once,  but  reappear  and  then  be  continuous  when 
general  peritonitis  has  supervened.  Both  the  Umpcr&tort  and 
pulse  are  subject  to  much  variation,  which  will  be  again  referred 
to.  There  is  generally  fan  of  tippet  itrt  furrett  fem^iu,  and  constipa- 
tion, perhaps  retention  of  urine;  or  there  may  be  diarrhfFa  and 
Frequent  fttirturitiotu  Appendicitis  may  easily  be  mistaken  for 
typhoid  fever  ;  but  in  typhoid  fever  there  are  special  peculiarities  i 
froiii.il  lu:nl;<che,  often  severe  epistaxis,  insomnia,  bronchial  catarrh, 
and  the  presence  of  rose-col ou red  spots;  especially  also  the  obaoga 
in  the  blood  as  marked  bv  Widal's  reaction,  and  the  presence  of 
typhoid  organisms  in  the  urine.  The  pain  and  tenderness  in  the 
ileocecal  fossa  are  diffuse,  and  not  severe  nor  localised  at  a  Hp 
spot,  The  typical  characters  of  typhoid  are  diarrhoea  with  peculiar 
(pea-soup)  itoola,  whereas  in  appendicitis  there  is  constijMitton;  but  the 
reverse  may  occur — constipation  in  typhoid  fever,  or  even  diarihuu 
in  appendicitis.  Appendicitis  attended  by  suppuration  is  accom- 
panied by  leucocytosis.  Leueocytosis  may  also  be  met  with  in 
typhoid  fever  should  perforation  occur. 

Clinical  varieties. — (a)  Acute  perforating  appendicitis. — 
The  patient  is  suddenly  attacked  with  acute  pain  and  collapse,  such 
as  occurs  in  other  cases  of  perforation  and  strangulation.  There 
is  also  pain,  tenderness  and  rigidity  localised  at  MrBumcy's  p 
which  does  not  last  Ioujj:,  but  merges  into  general  septic  peritonitis. 
The  temperature  may  be  subnormal.  During  the  stage  of  col 
the  pulse-rate  may  be  at  first  normal,  hut  it  soon  rises  to  110  or 
more,  and  becomes  small  and  hard  ;  later  the  temperature  also  rises. 


SUPPURATIVE   A  PP  EX  DTP  IT  IS. 


887 


After  the  acute  onset  a  quiescent  period  may  follow,  especially  when 
the  patient  is  given  opium  or  morphia.  Then  the  abdomen,  which 
at  first  may  be  retracted,  begins  to  be  distended  by  tympanites,  so 
that  little  can  be  distinguished  by  palpating  the  ileo  csecal  foam. 
In  commencing  general  and  pelvic  peritonitis  a  finger  passed  into 
the  rectum  will  detect  marked  tenderness  in  the  upper  part  The 
far  un  the  tongue  becomes  drier,  browner,  and  umrr  shrunken  ; 
there  is  obstinate  constipation  and  frequent  vomiting,  at  any  rate 
when  anything  is  given  by  the  mouth.  Perforation  of  an  appendix 
may  be  suspected  in  young  people,  for  example,  school-boys,  suddenly 
attacked  by  acute  abdominal  symptoms  or  collapse.  Intussuscep- 
tion, internal  strangulation,  and  a  strangulation  by  Meckel's  diver* 
ticulum,  ma}-  give  rise  to  similar  signs,  but  prompt  surgical 
methods  are  here  also  required  Acute  renal  colic  in  young  people 
is  usually  attended  by  pain  radiating  at  once  to  the  groin  ;  the 
tele  is  retracted,  the  urine  altered,  micturition  disturbed.  It  is 
some  time  after  the  onset,  and  only  when  the  appendix  is  fixed 
near  or  in  the  abdominal  ring,  or  prolapsed  into  the  pelvis  with 
commencing  suppuration,  that  we  meet  with  similar  signs  in 
appendicitis.  In  young  patients  the  perforation  is  more  often 
prim; try,  and  the  peritonitis  generally  dry  or  oily  ;  in  older  patients 
the  perforation  is  secondary  to  ulceration  and  abscess,  and  is  often 
limited  and  purulent,  the  symptoms  of  pain,  tenderness  and  rigidity 
undergoing  a  temporary  remission  when  the  pus  is  extravasated* 

In  such  a  patient  other  causes  of  perforation,  gastric,  duodenal, 
biliary  or  tubal,  or  a  volvulus,  etc.,  may  at  times  be  confused  with 
appendicitis,  but  all  require  laparotomy,  as  do  the  perforations  which 
occur  in  the  course  of  typhoid  fever. 

(h)  Suppurative  appendicitis, — In  an  acute  or  $&mk  case  tin* 
onset  of  suppuration  is  sudden,  and  is  rapidly  followed  by  a  well- 
marked  swelling  in  the  ileo-ciccal  fossa.  Suppuration  is  indicated 
by  increasiriLr  tenderness— it  may  be  < edema — over  the  most  pro- 
minent parts  of  the  swelling,  the  percussion  note  becoming  less 
resonant,  then  dull.  Whilst  the  general  condition  of  the  patient  gets 
worse  and  the  pulse  quickens,  the  temperature  may  fall,  but  not  to 
normal,  with  the  onset  of  the  suppuration,  and  the  patient  often 
experiences  some  relief  of  pain  and  tension,  or  rigors  may  usher  m 
the  suppuration;  but  these  symptoms  must  not  bt  depended  uj>oTn 
The  abscess  when  posterior  may  by  irritating  the  psoas  mnsele  cause 
flexion  of  the  hip,  with  pain  extending  down  the  cord  to  the  testicle, 
but  there  should  be  no  difficulty  in  distinguishing  suppurative  appen- 
dicitis from  hip- joint  disease  and  inflamed  glands  in  the  groin,  in 
both  of  which  there  is  a  swelling  be]ow  Pou part's  ligament. 

In  a  mhacutt  or  asthtm'r  inflammation  the  onset  of  suppuration 
is  slower.  The  patient,  who  has  generally  had  more  than  one 
attack  of  typical  appendicitis,  may  be  suffering  from  septic  antcmia, 
with  tenderness  and  cedema  about  McBurney's  point.      He  has  a 
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brown,  dry  tongue,  foul  breath  and  motions,  a   slightly  jauiv I 
earthy  aspect,  and  wastes  rapidly.     The  temperature  tends  to   bo 
hf<  li- ,  with  night  sweats,  the  pulse  to  rise  to  110  or  more.      The 
etoftefil  tf&tdb  Ifl   requited   to  delect  increasing  fulness   in   the  groin, 
loin,  pelvis,  etc. 

The  onset  of  suppuration,  whether  acute  or  insidious,  is  marked 
by  leucocytosis,  the  white  cells  numbering  20,000  per  1  cb,  nun, 
or  more.  Numerous  cases  have  now  shown  this  to  be  generally  a 
very  trustworthy  sign,  but  the  authors  have  met  with  QMea  where, 
even  with  an  increase  of  white  cells  up  to  25,000,  the  inllammation 
has  subsided  without  suppuration. 

(<■)  Relapsing  or  recurring  appendicitis. — This  term  has  beeo 
applied  to  cases  of  appendicitis  in  which  attacks  of  varying  degrees 
of  severity  succeed  one  another  without  warning,  and  in  spite  of 
dieting  and  treatment;  no  idea  can  be  formed  from  previous  attacks 
what  may  happen  in  the  next*  Bo t ween  the  attacks,  a  careful 
examination  with  one  hand  on  the  inguinal  region  and  another  in 
the  loin,  or  by  a  finger  in  the  rectum  or  vagina,  will  detect  a  more 
or  less  thickened  and  tender  appendix.  These  eases,  therefore,  should 
be  regarded  as  chronic  appendicitis,  with  acute  or  subacute  exacer- 
bations, rather  than  as  recurrent  attacks. 

(rf)  Chronic  latent  appendicitis. — Insidious  oases  of  ill  health, 
iiia,  loss  of  flesh,  chronic  dyspepsia,  irregularities  of  the 
bowels,  really  due  to  chronic  inflammation  of  the  appendix,  m&j 
rise  to  all  sorts  of  conjectures  as  to  their  origin,  and  may  be 
attributed  to  gastritis  or  pulmonary  tuberculosis,  until  a  careful 
examination  of  the  ciceal  region  discloses  an  enlarged  and  tender 
appendix.  There  may  be  no  history  of  any  attack,  and  the  disease 
may  go  on  to  suppuration  and  septic  absorption  before  a  diagnosis 
has  been  made, 

Complications  of  appendicitis.— These  are  most  numerous. 
Thus,  there  may  be  (1)  peritoneal  extension  :  to  the  pelvis,  right 
loin,  sub- hepatic  and  supra- hepatic  region,  the  splenic  region,  the 
left  ileo-eujcal  fossa,  left  loin,  a  hernial  *ac,  or  to  the  midst  of  ooih 
of  intestines,  giving  rise  to  abscesses  in  these  various  situation*, 
(2)  Subperitoneal  extension  i  directly  through  the  abdominal  wall, 
obliquely  along  muscular  planes,  across  the  arnlomcn  to  the  opposite 
side,  downwards  by  the  (ids  of  the  rectum  to  the  ischiorectal  f 
along  the  sheath  of  the  iliac  vessels  to  the  thigh,  or  up 
behind  the  colon,  along  the  vena  cava,  or  through  the  diaphragm  to 
the  thorax.  {■))  Visceral  extension:  by  rupture  into  the  cieeum, 
colon,  rectum,  or  bladder*  (4)  Absorption  by  veins  and  Lymphatic*; 
to  the  liver,  causing  pylephlebitis  and  empyema  of  the  gall-bladder, 
■.hntie  cedent* of  the  lower  extremity,  septicemia  and  pytemia — 
especially  pya&nik  inflammation  of  the  parotid*  (5)  Pleural  or 
pericardial  empyema,  septic  pneumonia  and  pulmonary  abscess, 
(ft)   Local  complications  :  fistula,  purulent  or  faecal  j    hernia  from   a 


TREATMENT  OF   APPENDICITIS.  <*» 

weakened  abdominal  wall :  sloughing  of  the  parietes  with  prolapse 
of  the  intestines :  secondary  haemorrhage  from  the  artery  of  the 
appendix,  circumflex  iliac  artery,  or  iliac  vein. 

Indications  for  treatment. — 1.  Great  differences  of  opinion 
are  expressed  as  regards  the  treatment  of  appendicitis.  General 
practitioners  and  physicians  who  see  the  cases  described  above  uuder 
caecal  retention  and  perityphlitis  reeoTering  under  medical  treat- 
ment, are  led  to  treat  appendicitis  expectantly.  Surgeons,  on  the 
other  hand,  being  more  frequently  called  in  to  operate  as  a  last 
resource  in  cases  of  true  appendicitis,  and  when  it  is  then  too  late 
to  save  the  patient,  are  the  more  inclined  to  urge  operation  at  the 
earliest  possible  period — that  is,  within  the  first  twenty-four  hours 
of  the  attack ;  and  the  more  so,  seeing  the  difficulty  there  is  of 
forming  a  correct  prognosis  as  to  the  course  of  the  case  on  the 
whole,  and  as  to  its  progress  from  day  to  day.  As  Morris,  of  New 
York,  puts  it,  the  affected  appendix  may  be  compared  to  a 
cap  which  sometimes  snaps,  sometimes  flashes,  and  sometimes 
causes  an  explosion,  and  none  of  us  can  be  quite  sure  in  advance 
what  is  going  to  happen.  The  expectant  treatment,  therefore,  is 
held  by  many  to  be  simply  leaving  the  patient  to  chance.  On  this 
poiut  Dr.  Murphy,  of  Chicago,  who  may  be  taken  as  voicing  the 
geueral  surgical  opinion  in  America,  says: — "As  all  cases  should 
be  operated  upon  sooner  or  later,  the  time  to  perform  the  operation 
is  that  which  entails  the  least  danger  to  the  patient,  i.e.,  within 
twenty -four  hours  of  the  first  attack.  The  medical  profession %> 
(he  goes  on  to  say)  "  will  finally  come  to  the  twenty-four  hour 
standard,  as  I  have  done  for  many  years.  All  other  times  are  poor 
substitutes.  The  real  life-saving  operation  is  the  operation  within 
the  first  twenty-four  hours  of  the  first  attack." 

No  doubt  there  is  much  to  be  said  in  favour  of  operation  during 
the  first  twenty-four  hours,  seeing  that  no  one  can  be  sure  whether 
perforation  or  gangrene  may  not  occur,  or  whether  suppuration  may 
not  take  place  around  the  organ.  On  the  other  hand,  when  the 
operation  is  done  at  this  early  period,  whilst  the  appendix  is  acutely 
inflamed  and  full  of  teeming,  active  bacteria,  there  is  some  risk  of 
flooding  the  peritoneum  with  septic  material,  and  thus  producing 
the  condition — namely,  diffuse  peritonitis — which  the  operation  is 
undertaken  to  avoid.  An  operation  at  this  period,  moreover,  us  a 
rule,  necessitates  a  tube  or  gauze  drain,  thus  weakening  the  abdominal 
wall.  Many  surgeons,  therefore,  prefer  to  watch  the  case  for  a  few 
hours,  and,  provided  it  gives  indications  of  running  a  favourable 
course,  postpone  the  removal  of  the  appendix  till  the  acute  symptoms 
have  completely  subsided,  when  append iccctomy  may  be  undertaken 
with  practically  no  risk,  and  the  wound  in  the  parietes  can  be  ho 
firmly  closed  that  there  is  no  subsequent  fear  of  a  hernia  following. 
If,  therefore,  within  twenty-four  to  thirty-six  hours  there  is  a 
gradual  fall    of    temperature,  a    steady  decrease    in    pulse  rate,   a 
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subsidence  of  the  pain  and  its  localisation  to  the  right  iliac  fossa, 
absence  of  rigidity,  no  tenderness  in  the  redtuxn*  no  vomiting,  and 
a  general  improvement  in  the  patient's  facial  expression  and  con- 
dition, the  appendicectomy  may  be  safely  postponed  till  the  most 
favourable  period  for  the  operation,  namely,  the  quiet  interval  No 
one  of  these  signs,  however,  can  be  depended  upon  alone  as  showing 
that  the  inflammation  is  tending  to  subside.  Thus  a  fall  of  tempera- 
ture may  depend  upon  increased  septic  absorption,  which  has  also  a 
tendency  to  deaden  the  pain,  and  the  pulse  may  remain  low. 
Moreover,  the  symptoms  may  be  masked  by  an  injudicious  adminis- 
tration of  opium  or  morphia ;  and  they  may  also  be  temporarily 
relieved  by  an  action  of  the  bowels.  If  the  surgeon,  therefore,  is  in 
doubt,  the  safest  course  is  an  early  operation. 

2.  In  cases  where  the  signs  of  acute  perforating  wad  gan- 
grenous appendicitis  are  undoubtedly  present,  all  surgeons  are 
agreed  that  immediate  recourse  to  operation  gives  the  patient  the 
only  chance. 

3.  Suppuration  being  diagnosed  or  reasonably  suspected  of  set- 
ting in,  the  surgeou  should  operate  at.  once,  taking  great  eare  not 
to  invade  the  general  peritoneal  cavity.  Some  surgeons  designedly 
delay  until  an  abscess  fluctuates  and  tends  to  point,  in  order  that 
adhesions  may  form  and  shut  oil*  the  peritoneal  cavity*  But,  the 
delay  is  attended  by  the  danger  of  the  abscess  bursting  into  the 
general  peritoneal  cavity,  or  of  the  inflammation  extending  and 
giving  rise  to  one  or  more  of  the  conditions  mentioned  under 
Complication*  uf  AppendicMt* 

4.  Recurrent  appendicitis.  Supposing  a  thickened  and  tender 
appendix  to  lie  found  after  the  first  attack  lias  subsided,  immediate 
removal  should  be  advised.  An  attack  will  certainly  recur ;  there 
are  no  means  of  preventing  it.  It  may  come  on  without  warning, 
and  it  is  impossible  to  say  what  may  be  its  character.  To  designedly 
advise  waiting  for  a  second  attack  is  to  put  the  patient  to  unnecessary 
risk, 

Operation  for  appendicitis. — (1)  Appcwlktrtomy  or  removal  of 
l h?  appendix*— The  iliac  incision  commences  above  and  internal  to 
l he  anterior  superior  iliac  spine  and  ends  just  external  to  the  middle 
of  l'oupnrts  ligament.  The  aponeurosis  of  the  external  obli«p 
divided  in  the  course  of  its  fibres.  Then  with  two  pairs  of  anatomy 
forceps,  aided  by  fingers  or  retractors,  the  internal  oblique  and 
transversal ib  fibres  are  separated  and  the  trans versalis  aponeurosis 
cut  through.  When  there  is  no  evidences  of  suppuration,  a  smmfl 
opening  is  made  in  the  peritoneum,  and  the  appendix  sought  for. 
If  free,  it  can  be  drawn  through  quite  a  small  opening.  If  it  can- 
not be  found  at  first,  the  cfeeum,  recognised  by  its  longitudinal 
bands,  is  drawn  a  little  outwards,  and  the  two  longitudinal  bands 
traced  to  their  convergence  at  the  root  of  the  appendix* 

The  appendix  being  found  free,  a  ligature  is  passed  by  meana  of 
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SB    JLXIL1J4UL    ZlMl£*    li&ZTCg^    A?    aWSC-iTCWiix    *3    *fc*    wV    *£ 

draws  tsti  Th&  qemsTzr*  *tbl!t  smoL  ii^»  *c£r*=a:  the  sa^p*  *r*«y 
in  ih*  £w*  «»  :£  iae  =i»>*po»Iii.  TY*e  Aiwodix  oust  *>w  Kf 
severed  vr±.  seamrcs  free  xhe  Msscsartwodix  vhboct  *sv  V3*kHs^ 
If  *dba&M2s  *r*  =«  with,  taese  are  csanirttti  diTxted  and  *>nL  sum* 
should  *  vumd  as  be  seceded  Trocbiesocce  recurrent  h»9acirrfc*£* 
wifl  kXkofw.  Wben  the  appeoiix  s  boned  in  *ih«io*».  it  »  stalled 
out.  cofr?Tjff^gg  fecn  its  nxx  an!  working  toward*  the  *p*\ 
between  the  peritoneal  aai  muscular  eoit*  Having  freed  the 
appendix,  a  circular  inexnon  about  half  an  inch  from  the  cwv^m  k 
made  throcizh  its  peritoneal  ooau  which  is  then  turned  hack*  like  a 
cufF.  orer  the  proximal  end  at  its  junction  with  the  cavum*  ft\H« 
the  thick  whitish  museulo-mueous  coat.  Round  this  is  tM  a 
ligature,  and  the  appendix   b  cut   away  beyond  and   the  stump 


Fio.  431.— Excision  of  the  appendix,  a.  Serous  coat  turned  hack  *»  a  cuff  *n4 
pressure  forceps  compressing  appendix  to  prevent  escape  of  content*.  n»  Muc»u« 
and  muscular  coats  tied,  c  Serous  coat  united  l\v  LrmtartV  utttuiv*  o\w 
ligatured  stump  of  muscular  and  mucous  coats. 

touched  with  pure  carbolic  acid  (Fig.  431).  Inst  end  the  appendix 
may  be  simply  cut  off,  or  burnt  off  with  a  cautery  or  crushed.  Now 
a  bag  suture  is  inserted  into  the  peritoneal  flap  and  tied  over  the 
stump,  which  may  be  further  invaginated  into  the  eiecuin  by  a 
second  bag  suture  applied  over  the  first.  Or  three  or  four  l^emltort'H 
sutures  may  be  employed  to  draw  the  peritoneal  cuff  over  the  stump 
(Fig.  431).  The  peritoneum,  the  muscles,  and  the  aponeurosis  of 
the  external  oblique  are  successively  united  with  buried  sutures, 
the  skin  wound  closed  by  fishing-gut  sutures,  a  pad  and  strapped 
dressing  are  applied,  and  the  patient  is  put  in  bed  with  his  knees 
over  a  pillow. 

(2)  Operation  for  oj*ning  tin  appendix  al>$ce$n.-  Suppuration 
being  suspected,  the  incision,  if  the  swelling  is  in  the  more  usual 
situation,  namely,  that  shown  in  Fig.  432,  2,  should  bo  made  much 
lower  than  that  for  the  removal  of  the  appendix  so  as  to  avoid 
opening  the  general  peritoneal  cavity.  On  reaching  the  trans 
versalis  fascia,  oedema  is  sought  for,  or  a  special  induration  is  felt 
with  the  finger,   or  the  parts  are  gently  scratched  through   with 
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anatomy  forceps  or  with  a  director  until  pus  is  reached.  If  the 
general  peritoneal  cavity  is  opened  it  should  be  carefully  closed  with 
sutures  before  searching  for  the  pus,  which  should  then  be 
looked  for  with  forceps  or  director  below  the  peritoneal  reflection, 
and  if  not  found  there  may  then  be  sought  in  one  or  other  of  the 
situations  shown  in  Fig.  432,  the  peritoneal  cavity  being  carefully 
shut  off  with  gauze  or  sponges.  Pus  being  reached,  the  surgeon 
should  be  content,  in  Walsham's  opinion,  to  simply  plug  the  wound 


Fia.  432. — Suppurative  appendicitis.  Positions  of  the  abscess,  after  Morrison. 
1.  Interna]  to  the  cji'cura,  between  it  and  the  omentum  and  intestines.  2.  External 
to  the  crecum,  between  it  and  the  crest  of  the  ilium  below  the  kidney.  3.  Under 
the  liver,  in  front  of  the  kidney.  4.  In  the  pelvis,  covered  by  intestines  and 
omentum.  5.  Itahind  the  civcuni.  6.  Extending  up  l>ehind  the  ascending  colon, 
to  be  reached  by  extending  the  iliac  incision  backwards  into  the  lumbar  region. 

lightly  with  gauze  or  insert  a  drain  tube.  Searching  for  the  appendix, 
washing  out  the  cavity  of  the  abscess,  and  exploring  with  the  finger 
he  holds  are  highly  to  be  condemned.  He  has  seen  the  most 
calamitous  results  follow  such  procedures,  namely,  the  breaking  down 
of  adhesion,  flooding  the  general  peritoneal  cavity  with  septic  fluid,  and 
rapidly  fatal  diffuse  peritonitis,  whereas  when  the  abscess  has  been 
simply  opened  and  drained  no  bad  result  of  any  kind  has  followed. 
The  appendix  is  either  discharged  with  the  pus  as  a  slough  or 
undergoes  obliteration  or  molecular  disintegration,  and  gives  rise  to 
no  further  trouble;  only  in  very  exceptional  instances  lias  it  led  to 
any  subsequent  mischief.     The  patient  should  have  the  bowels  open 
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after  twenty-four  hours,  and  then  at  each  daily  dressing  three  or 
four  inches  of  the  gauze  strip  is  pulled  out,  twisting  the  strip  up 
should  it  stick,  until  in  a  week  or  so  all  the  gauze  is  removed, 
when  no  more  is  required.  Should,  however,  a  sinus  remain  and 
refuse  to  heal,  a  most  exceptional  occurrence,  it  may  be  laid  open 
when  the  acute  symptoms  have  entirely  subsided  and  the  appendix 
removed.  If  a  faecal  fistula  forms  no  treatment  beyond  gentle 
syringing  out  is  required.  Such  a  fistula  in  this  situation  nearly 
always  heals  spontaneously. 

Spencer,  on  the  other  hand,  believes  that  when  pus  is  reached  the 
abscess  cavity  should  always  be  gently  examined  with  the  finger  in 
search  of  pockets  and  tracks  of  extending  suppuration.  If  these  are 
found,  communications  are  made  so  as  to  form  a  single  cavity, 
which  is  then  wiped  out  with  an  antiseptic,  dried  and  filled  with 
iodoform  gauze,  taking  care  especially  to  shut  off  with  the  gauze 
any  communication  which  has  been  made  with  the  general  peritoneal 
cavity.  Sometimes  a  counter-opening  may  be  made  with  advantage, 
and  a  tube  passed  out  by  the  loin  (Fig.  432,  6).  In  a  favourable 
case,  after  ten  days  or  so,  when  the  septic  inflammation  has  subsided, 
the  appendix  can  be  successfully  dissected  out,  and  the  patient  thus 
cured  in  a  relatively  short  time.  In  a  more  severe  case,  as  soon  as 
his  strength  will  allow,  the  patient  should  go  to  the  seaside  or 
country  for  a  while,  whether  the  wound  has  healed  or  not,  and  then 
return  for  removal  of  the  appendix  if  in  the  meantime  it  has  not 
come  away. 

(3)  Operation  for  purulent  peritonitis. — The  incision  should  be 
prolonged  backwards  towards  the  loin  until  a  sufficiently  wide  opening 
is  made,  the  muscles  for  this  purpose  being  freely  divided.  The 
gangrenous  or  perforated  appendix  is  removed.  In  this  way  as  much 
of  the  infected  peritoneal  cavity  is  sponged  or  wiped  out  as  can  be 
done  without  letting  out  the  intestines;  the  cavity  plugged  with  gauze 
and  left  wide  open,  no  stitches  whatever  being  inserted.  If  the 
cavity  is  irrigated  freely  and  the  intestines  are  allowed  to,  come  out, 
the  patient  nearly  always  dies  of  shock  or  later  of  general  peritonitis. 
The  lateral  incision,  in  that  it  allows  the  intestines  to  be  retained, 
has  been  more  successful  in  its  application  than  the  median  incision. 
The  patient's  head  and  shoulders  should  be  subsequently  kept  raised 
to  prevent  septic  fluid  travelling  upwards  by  gravity. 

HERNIA. 

The  term  Hernia,  though  often  used  in  conjunction  with  other 
terms  to  signify  the  protrusion  of  any  viscus  from  its  containing 
cavity,  as  "  Hernia  cerebri"  or  "  Hernia  testis"  when  employed  alone 
is  applied  only  to  such  a  protrusion  from  the  abdomen  or  pelvis, 
and  is  equivalent  in  this  sense  to  the  term  Rupture,  the  name  by 
which  the  affection  is  popularly  known. 
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Description  of  hernia  in  general. — A  hernia  rimy  occur  at 
almost  any  situation,  but  is  most  common  at  the  inguinal  and 
Femoral  rings,  spots  at  which  the  abdominal  parietes  are  naturally 
weaker  than  elsewhere.  It  generally  consists  of  intestine,  or  of 
omentum,  or  of  both  ;  but  almost  every  one  of  the  abdominal  or 
pel v it-  viscera  have  at  times  formed  the  protrusion. 

The    cause  a   of   hernia  arc    predisposing  and   exciting. 

n$  may  be  divided  into:  1,  Hereditary  and  congenital 
malformations,  such  as  an  elongated  condition  of  the  mesentery,  a 
potency  of  the  funicular  portion  of  the  tunica  vaginalis  Of  canal  of 
Xuek,  or  a  dragging  down  of  a  proceas  of  peritoneum  by  fibres  of 
the  gubernaculum  testis,  distinct  from  that  for  the  descent  of  the 
i,  and  congenital  defects  of  the  abdominal  parictes,  2.  Acquired 
elongation  or  down  wan!  displacement  of  the  attachment  of  the 
mesentery.  3.  A  relaxed  condition  of  the  abdominal  muscles,  Mich 
as  is  induced  by  pregnancy  and  by  rapid  emaciation  in  persons  pre- 
viously stout,  and  in  children  by  irregular  feeding  and  weak  museubir 
development  \.  The  excessive  formation  of  fat  in  the  omentum 
or  mesentery.  5.  Any  injury  or  operation  that  has  weakened  the 
abdominal  walls,  fi.  Occupations  involving  severe  muscular  exer- 
tion. Th*'  iscitin'j  eqjwei  are  such  as  produce  a  diminution  in  the 
size  of  the  abdominal  cavity  by  the  contraction  of  the  muscles 
forming  its  walls  and  the  consequent  compression  of  the  contained 
vis,  ura.  They  may  be  divided  into  those  that  act  suddenly,  and 
tfaOM  that  act  slowly.  Amongst  the  former  may  be  mentioned 
sudden  and  violent  exertions,  straining  at  stool,  lifting  heavy 
weights,  etc.  But  a  true  rupture  of  muscle  or  fibrous  tissue  is  rare. 
Amongst  the  latter,  continual  straining,  as  from  stricture  of  the 
urethra,  enlarged  prostate,  phimosis,  or  a  narrow  meatus,  constant 
coughing  occasioned  by  chronic  bronchitis  and  emphysema, 

Hernia    m    relation  to   wfe    nml   stx. — Infants   are    Imji-u    with 
umbilical   hernia,   owing   to  delay    in    closure    of   the  ring   a  I    the 
umbilicus.     In   children   hernia  is  nearly  always  inguinal,  \+ 
times  more  common  in  boys  than  in  girls,  and  is  seen  more  ol 
OH  the  right  than  on  the  left  side,  presumably  owing  to  the  later 
closure  of  the  tunica  vaginalis.     Too  much  stress  must  not  h-e  laid 
to  phimosis  as  a  cause  of  the  greater  frequency  in  boys,  for  Jewish 
children  frequently  Buffer.      Inguinal  hernia  is  more  com  mo  u  m  men 
than   in   women,  as   the  former  are   more   exposed    to  the  action 
nf  the  exciting  causes  mentioned  above.      Nearly  nil   the  cases  of 
femoral  hernia  requiring  operation  occur  in  women  ;  femoral  hernia 
occurring  in  men  does  not  attain  such  dimensions,  ami    Ki   i 
controlled  by  a  truss.      Umbilical  hernia  is  especially  prevalent   in 
women  win i  have  borne  children  and  have  then  got  fat 

Anatomy  of  hernia,  —  As  the  viaeus  is  protruded  through 
the  abdominal  or  pelvic  pane  tea,  whether  at  one  of  the  eocalh-d 
rings  or  elsewhere,  a  generally  forces  that  portion  of  the  parietal 
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peritoneum,  which  lies  over  the  aperture,  before  it  in  the  form  of  a 
pouch.  When  it  escapes  at  the  interna]  inguinal  ring,  however, 
instead  of  thus  protruding  the  peritoneum  in  front  of  itt  it  may 
puss  into  the  tubular  prolongation  of  peritoneum  which  naturally 
descends  in  front  of  the  testicle  in  the  feet  us,  and  which  from  some 
cause  has  remained  unobi  iterated.  The  pouch  of  peritoneum  in 
which  the  protruded  viscus  is  thus  enclosed  is  called  the  sac.  In 
the  former  case  it  is  spoken  of  as  an  acquired \  in  the  latter  as  a 
niUU  sac.  In  some  forms  of  crecal  hernia  the  sac  may  be 
incomplete,  ien  the  viscus  may  be  covered  by  peritoneum  only  in 
front,  and  in  contact  with  the  tissues  behind;  and  in  diaphragmatic 
hernia,  and  in  hernia  following  a  wound  of  the  abdominal  walls 
where  there  is  no  parietal  peritoneum  covering  the  aperture,  there 
will  be  no  sac.  The  protruded  vise  us  enclosed  in  its  peritoneal  sac 
forms  a  swelling  surrounded  by  the  tissues  of  the  part  into  which  it 
has  escaped.  The  tissues  superficial  to  it,  /.«,,  between  the  sac  and 
the  skin,  form  what  are  called  its  coverings.  We  have  to  consider, 
therefore,  1,  the  sue,  2,  its  contents,  and  3>  its  coverings. 

1 .  The  mc  is  said  to  consist  of  a  body*  neck,  and  mouth,  terms 
which  sufficiently  explain  themselves.  It  is  at  first  thin  and  mem- 
branous, resembling  the  peritoneum ;  but  in  old  hernias  may 
become  thickened  and  indurated,  or  else,  as  for  example  in  umbilical 
hernia,  attenuated,  or  in  places  absorbed.  It  is  usually  globular  or 
py riform,  but  may  take  almost  any  shape.  Thus  it  may  be  fusiform, 
hour-glass- like,  bllocular,  or  divided  by  adhesions  into  two  parts,  the 
lower  part,  perhaps,  containing  fluid  and  forming  what  is  known  as 
a  hydrocele  of  the  toe.  The  neck  is  at  first  slightly  puckered,  but 
as  the  result  of  inflammatory  consolidation  becomes  in  old  heraiee 
smooth,  thickened,  and  often  indurated.  The  mouth  may  be  wide 
and  expanded,  or,  in  the  case  of  congenital  hernia?,  in  which  the 
neck  is  frequently  elongated,  narrow  and  contracted.  The  sac  may 
he  tuberculous  when  the  peritoneum  is  similarly  affected  or  may 
alone  be  so  diseased. 

"J,  The  eontmU  of  the  mc  may  be  intestine  alone  (eitterocelc)  ;  or 
omentum  alone  (qpiplocttc) ;  or  both,  the  omentum  then  generally 
descending  in  front  of  the  intestine  (ejitwotjii/tf<H*rU),  or  more  rarely 
the  intestine  in  front  of  the  omentum  {epiph-enta^cdt).  In  excep- 
tional instances  the  bladder,  an  ovary  and  tube,  more  rarely  only 
a  tube  or  a  uterine  horn — or  the  uterine  body  and  even  a  pregnant 
uterus,  and  other  of  the  abdominal  or  pelvic  viscera,  have  been  met 
with  in  the  sac.  The  bladder  forms  a  saceulus  covered  with 
peritoneum,  beneath  which  is  tat  mid  muscular  fibres,  or  it  forms  a 
lump  in  the  wall  of  the  sac  uncovered  by  peritoneum.  The  sacculus 
may  be  empty  or  contain  urine  or  a  stone.  It  should  be  looked  for 
particularly  in  a  direct  hernia.  The  small  intestine,  and  especially 
a  portion  of  the  lower  three  feet  of  the  ileum,  most  frequently 
descends.     When   the  large  intestine  descends  it  is  generally   the 
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cspeu  111  ;  bttl  any  portion  of  the  small  or  large  may  do  so.  There 
may  be  but  a  small  knurklr  ol  intestine  in  tlie  sac,  or  a  part  only 
of  it*  calibre,  or  ;l  IfeckePs  diverticulum  or  an  appendix  ;  but  when 
Once  a  portion  of  intestine  has  escaped  there  is  generally  a  tendency 
for  more  to  follow!  and  in  old  hernia*  to  the  extent  of  several  inches 
or  even  feet*  The  protruded  intestine  and  miKentery  in  long- 
standing eases  becomes  hyper- vascular  and  thickened,  and  the 
omentum  hypertrophied  and  matted  together*  A  small  quantity  of 
serous  tlniil  is  also  generally  found  in  the  sac,  and  in  rare  instances 
loose  or  attached  fibrinous  lilies  somewhat  siiuilar  to  those  met 
with  in  bursas.  Where  the  neck  of  the  sac  has  become  obliterated 
In  the  long  wearing  of  a  truss,  the  sac  has  been  found  tilled  entirely 
With  serous  fluid,  thus  forming  a  cyst  or  hydrocele  of  a  hernial  sac, 
3.  The  coi'WiRgs  of  the  toe  necessarily  vary  according  to  the 
situation  of  the  hernia.  They  will  be  enumerated  under  each 
special  form,  and  little  more  need  be  said  about   them  here   further 

than  that  they  often  become  thickened, 
blended  together,  thinned,  or  absorbed] 
so  that  in  actual  practice  they  can 
seldom  be  demonstrated* 

The  conditions  of  a  hernia, — A 
hernia  inuy  be  :  (1)  reducible;  (2)  irre- 
ducible;    (3)  strangulated;    (4)  in 
ecru ted,  or  (5)  inflamed. 

1.  A  reducible  hernia  is  one  that 
Can  be  returned  into  the  abdominal 
cavity  ;  i.r\,  it  either  goes  back  when 
the  patient  lies  down  ;  or  it  can  be  made 
to  do  so  by  the  patient  himself,  or  by 
tin  surgeon  making  pressure  upon  it  in 
a  suitable  direction,  The  sac,  except  perhaps  in  quits  reeffl 
Oattnol  lie  put.  back  into  the  abdomen  in  consequence  of  its  adhesions 
to  the  surrounding  tissues,  but  remains  empty  in  situ* 

Symptoms* — At  first  there  may  be  a  mere  fulness  or  protrusion, 
oommonty  &1  one  of  the  abdominal  rings;  the  protrusion  beoo 

more  prominent  when  the  patient  stands  up,  strains,  or  coughs,  but. 
it  completely  disappears  on  his  lying  down.     If  neglected  it  gradually 
increases  in  size,  forming  a  prominent  non-translucent  swell  io 
which  a  distinct  impulse  is  felt  on  coughing,     If  the  hernia  contains 
intestine  .  ),  it  will    be  tense  and   elastic,  and    resoUflHl    011 

percussion  ;  whilst  a  peculiar  gurgling  is  heard  from  the  displace- 
ment of  gas  and- fluid  on  returning  it  into  the  abdomen,  If  on  the 
contrary  it  contains  omentum  (cpiplocrU),  it  will  be  dull  to  percus- 
sion, doughy  and  inelastic,  or  hard  and  resisting,  and  tabulated, 
whilst  the  characteristic  gurgling  is  not  heard  on  returning  it  to  tin- 
abdomen 

The  tiiagmtii  will  he  given  under  the  head  of  Special  f/<rrnitit  as 
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it  is  from  other  diseases  of  each  special  region  that  a  diagnosis  has 
to  be  made. 

The  treatment  may  be  palliative  or  radical.  The  palliative  treat- 
ment consists  in  reducing  the  hernia  and  applying  some  form  of 
truss,  a  pad  and  spica  bandage  being  put  on  (Fig.  433),  till  a  truss 
can  be  procured.  The  form  of  truss  will  vary  according  to  the 
position,  size,  etc.,  of  the  hernia.  Fig.  434  is  an  inguinal  truss  of  the 
ordinary  shape,  and  may  be  distinguished  from  a  femoral  (Fig.  435), 
by  the  pad  of  the  latter  being  placed  more  vertically.     Fig.  437  is 


Fia.  434. — Inguinal  truss. 


Fia.  435. — Femoral  truss. 


an  umbilical  truss.  In  measuring  for  a  truss  the  following  notes 
should  be  taken  and  sent  to  the  maker : — 1.  The  dimensions  round 
the  pelvis,  midway  between  the  crest  of  the  ilium  and  the  great 
trochanter.      2.  The  kind  of  hernia.      3.  The  side  on  which  it  is 


Fig.   436.— Bag  truss  for 
irreducible  hernia. 


Fio.  437.—  Umbilical  truss. 


situated.  4.  The  size  of  the  ring.  5.  The  age  and  sex  of  the 
patient.  6.  The  strength  of  the  spring  required.  The  truss  should 
be  worn  constantly,  and  never  on  any  excuse  be  left  off  in  the  day- 
time. A  lighter  truss  may  be  provided  for  the  night,  and  one 
covered  with  india-rubber  or  made  of  vulcanite  for  the  bath. 

For  children  a  li^ht  spring  truss  covered  with  rubber  is  best,  but 
for  infants  the  skein-wool  truss,  if  properly  applied,  kept  frequently 
changed  and  clean,  is  most  efficient.  Circumcision  must  at  the 
same  time  be  performed,  if  there  is  any  phimosis. 

The  radical  treatment  consists  in  reducing  the  hernia,  excising 
w.  3  M 
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the  sac  and  clewing  the  ring  and  canal.     The  scope  of  operative 
treatment  for  hernia  is  now  very  wide.      It  is  indicated  for: 

A,  All  caw*  of  irreducible  hernia*  except  in  bedridden  and  aped 
patient*  in  whom  the  ring  is  very  wide  and  the  hernia  not  a  cause 
of  trouble.  Even  in  them,  as  well  as  in  patient*  with  bronchi  t^ 
and  emphysema,  the  rink  of  the  radical  operation  should  be  under- 
taken when  there  is  any  likelihood  of  strangulation  supervening 
for  should  this  occur  operation  would  most  likely  be  fatal.  The 
same  applies  to  patient*  with  diabetes,  kidney  or  heart  disease, 
Tiie  operation  becomes  impossible  when  the  hernia  is  of  huge 
and  the  abdomen  contracted  unless  it  consists  mainly  of  omentum. 

B.  All  cases  where  the  tru*$   doe*  not   natit/aeforitjf  control  tin 
rupture  at  all  times,  for  example,  in  a  child  whilst  crying,  in  a  mini 
whilst  4t  work,  in  n  woman  who  has  he  come  pregnant — furstr.n 
liiitmi  iimy  in  them  suddenly  occur. 

I '  In  young  children,  who  have  worn  a  truss  for  a  year  without 
the  hernia  disappearing 

D.  In  all  children  over  live*  who  still  show  a  hernia  :  and  in  all 
healthy  people,  unless  a  light  trusw  is  so  worn  that  the  hernia  is 
always  kept  up. 

_',  An  irreducible  hernia  is  one  that  cannot  bo  returned  into 
the  abdomen. 

The  chum*  of  the  irreducibility,  which  are  many,  may  be  con- 
veniently classified  according  as  the  impediment  to  the  return  of  the 
contents  of  the  sac  exists — L  Ouiltik  the  taef  from  inflammatory 
thickening  and  contraction  of  the  tissues  forming  the  ring  or  other 
aperture  through  which  the  hernia  has  escaped.  2,  In  the  **<*  wfi*, 
from  inflammatory  thickening  and  contraction,  and  from  elongation 
Of  the  neck  of  the  sac,     3.  Imide  the  mct  from  (o),  i  bulk 

of  the  intestine  or  omentum  due  to  increased  growth  subsequent  to 
their  descent  ;  (b),  constrict  ion  of  the  omentum  at  the  situation  of 
the  ring  and  expansion  of  the  lower  parts ;  (c%  adhesion  of  the 
intestine  or  omentum  to  the  sac,  or  to  one  another;  (c/),  ban 
adhesions  stretching  across  the  sac  and  so  confining  1  loop  of 
intestine  or  knuckle  of  omentum  ;  (e),  a  oolleotion  of  Quid  in  the 
sac  ;  (/),  a  portion  of  intestine  (as  the  ctecum)  having  descended 
uncovered  with  peritoneum  on  one  aspect,  the  uncovered  portion 
forming  adhesions  with  the  tissues  around  it  where  the  Me  ifl 
absent. 

The  symptom*  are  similar  to  those  of  the  reducible  form,  save 
that  the  betnii  cannot  be  completely  reduced.  Thus,  there  is 
impulse  on  coughing,  uon-translueeney,  and,  when  it  contains 
tine,  gurgling  on  handling,  and  resonance  on  percussion.  It  is, 
moreover,  often  attended  with  dragging  or  ooHekjf  pains  and 
dys|»eptie  symptoms  or  cough.  When  its  contents  u 
tine  and  omentum,  the  intestine  oan  sometimes  be  returned  A 
consideration  of  the  above  signs  should  serve  to  diatu  from 
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a  hydrocele  extending  high  up  the  cord  with  which  it  is  perhaps 
most  likely  to  he  confounded.  An  irreducible  hernia  often  attains 
a  large  size,  and  is  not  only  on  this  account  a  constant  source  of 
annoyance  to  the  patient,  but  is  also  one  of  danger,  as  there  is 
always  a  risk  of  its  becoming  obstructed,  strangulated,  or  inflamed, 
or  ruptured  by  accidental  blows,  etc.  The  treatment  may  be  directed 
bo  ^ue  of  two  ends  :  —  1,  to  protect  the  hernia  from  injury  and 
prevent  it  Jroni  getting  bigger  by  the  descent  of  more  intestine  or 
omentum,  a  procedure  that  should  be  reserved  for  old  and  feeble 
patients  or  cases  otherwise  unsuitable  for  operation  ;  and  %  if 
possible,  to  render  it  reducible,  or  better,  if  the  patient's  gene  nil 
state  of  health  is  favourable,  to  cure  it,  by  one  of  the  radical 
operations  already  described*  For  the  first  purpose  the  patient 
should  wear  a  l>ag  truss  (Fig.  436),  or  the  lace-up  truss*  Ti  i 
are  often  difficult  to  adjust*  Under  such  circumstances  a  cast  of 
the  parts  should  be  taken  in  plaster-of-Paris,  and  to  this  any  instru- 
ment maker  can  then  accurately  mould  the  truss.  When  the  patient 
will  submit,  an  attempt  may  be  made  to  convert  the  hernia  into  a 
reducible  one;  and  if  persevered  in  will  frequently,  especially  in 
recent  hernia?,  be  successful*  The  patient  should  maintain  the 
horizontal  position,  the  diet  should  be  restricted,  saline  purgatives 
given,  and  ice  occasionally  applied  to  the  part,  or  continuous  pres- 
sure may  be  kept  on  the  hernia  by  means  of  the  hinge-cup  truss* 
This  treatment  will,  of  course,  only  be  successful  when  the  irreduci- 
bility  depends  upon  removable  causes,  such  as  an  increase  in  the 
bulk  of  the  omentum  or  intestine*  When  due  to  adhesions  and  the 
like,  it  cannot  be  thus  overcome,  though  with  the  use  of  the  hinge- 
cup  truss,  adhesions,  if  not  too  firm,  may  gradually  elongate  and 
disappear*  Seeing,  however,  that  strangulation  may  occur  notwith- 
standing the  use  of  a  truss,  other  things  being  equal  it  is  better  to 
advise  a  radical  cure. 

3.  Strangulated  hernia* — This  form  of  hernia  (Fig*  438)  is  one 
in  which  the  protruded  portion  of  intestine  or  omentum  is  so  tightly 
gripped,  that  not  only  is  its  return  into  the  abdomen  prevented 
but  the  circulation  through  its  blood-vessels  is  so  impeded,  that 
congestion,  followed  by  inflammation  and  gangrene,  ensues  if  the 
strangulation  is  not  MOO  relieved, 

Canmt. —  i.  The  sudden  forcing  of  intestine  or  omentum  through 
a  ring  or  aperture  so  small  that  it  is  tightly  gripped  from  the 
moment  of  its  descent.  This  is  usually  the  cause  of  strangulation 
in  a  recent  hernia  or  in  an  old  hernia  which  has  suddenly  descended 
through  the  patient's  neglect  to  put  on  his  truss.  2*  The  increase 
of  bulk  in  the  hernia  subsequent  to  its  descent,  and  its  consequent 
mnstrietiou  where  it  passes  through  the  aperture  or  ring.  This  is 
usually  the  cause  of  strangulation  in  irreducible  hernia*,  or  in  hemi.r 
that  have  not  been  kept  up  by  a  truss*  Such  an  increase  in  bulk 
may  be  induced  by  :  (a),  the  sudden  protrusion  of  a  fresh  portion 
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of  omentum  or  intestine  on  the  top  of  that  already  down ;  (6),  the 
swelling  of  the  intestine  from  catarrhal  inflammation  of  the  mucous 
membrane,  or  from  its  becoming  obstructed  bj  fieces  or  flatus ;  and 
(r)  congestion  and  inflammation  of  the  omentum. 

The  mai  of  constriction,  or  as  it  is  tech uic ally  called  the  1 
is  generally  either  (1),  in  the  neck  of  iJie  sac  itself ;  or  (:£),  out 
ike  sw,  JAj  at  one  of  the  tendinous  rings,  or  other  aperture  through 
which  the  hernia  has  passed  ;  whilst  (&X  m  verJ  rare  instances,  it 
may  be  mticU  tlif'  foe,  the  intestine  having  slipped  through  a  hole  in 
the  omentum  or  become  entangled  by  a  baud  of  mlhesions. 


Fig,  438,— Strangulated  funicular  bmjt  hum  n  ohil4  «pc-l  mix  month*, 
(St.  Bartholomew^  Hospital  Mu&cum,  No.  2,  H0£.) 

Ma ha n ism  of  &tran*juhition. — The  compression  of  the   veins   at 
the  seat  of  stricture  impedes  the  return  of  venous  blood  from  the 
protruding  portion  of  intestine  or  omentum,  and  the  congestion, 
ing  compression  of  the  arteries,  ultimately  leads  to  the  corn- 
arrest  of  the  circulation,  and  gangrene  finally  ensues,     The 
congestion,  moreover,  induces  paralysis  of  the  muscular  coat  and 
consequent  cessation  of  its  peristaltic  action  and  the  onward  flow  of 
the  intesttual  contents.      For  strangulation  to  occur  it  is  not  neo- 
for  the    whole  circumference   of  the  bowel   to  be   included   in   the 
Btrictar*     An  inclusion  of  only  a  small  portion  of  its  circumfer- 
(tiitMtr'g   Kmmi^i    Hornet  lines    incorrectly  called   Littre's  htmi't 
consequence  of  the  venous  congestion,  and  subsequent  inflammation 
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which  it  induces,  is  sufficient,  Indeed,  symptoms  of  strangulation 
iid  to  occur  when  omentum  only  is  ootttatned  in  the  henna,  a 
fact  somewhat  difficult  to  ex  plain,  as  constriction  of  omentum  by  i 
tight  ligature  certainly  gives  rise  to  no  symptoms.  It  is  possible 
that  in  these  cases  the  signs  of  strangulation  have  depended  on 
reflex  irritation  of  the  omental  nerves,  or  on  a  small  knuckle  of 
intestine  having  been  strangulated  at  the  neck  of  the  sac  ami  slipped 
hack  unperccived.  Tluit  strangulation  may  produce  a  severe  impres- 
sion on  the  nerves,  is  evidenced  by  the  pain  reflected  to  the  umbilicus, 
and  by  the  general  nervous  symptoms. 

Pathological  eonditvm  of  tke  strangulated  part, — When  the  con- 
striction is  very  tight)  the  circulation  may  be  completely  arrested, 
and  gangrene  ensue  in  a  few  hours.  But  as  a  rule  the  arrest  is 
only  partial,  and  the  gaugreue  is  preceded  ty  congestion  and  in  flam* 
niEitioiL  The  intestine  at  first  appears  red  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered  ;  whilst  clear  serous  fluid  in 
greater  or  less  quantity  is  poured  out  between  it  and  the  huc.  It 
next  assumes  a  mulberry  colour,  and  as  the  congestion  increases  it 
becomes  darker  and  darker,  ami  finally  black  or  ash-grey.  At  the 
same  time  it  becomes  more  swollen,  and  loses  its  bright  shining 
appearance,  becoming  sticky,  then  doughy  inconsistency,  and  pitting 
on  pressure,  blood  is  extrava  sated  into  it,  whilst  the  tin  id  in  the  sac 
gets  darker  and  turbid,  and  feculent  in  odour;  finally  the  iutestim 
Bloughft,  and  its  contents  are  extruvusatcd  into  the  sac.  Sloughing 
or  ulceration  frequently  begins  at  the  seat  of  stricture,  and  in  tin- 
nut!  mis  coat,  wheret  even  at  an  early  stage,  an  impression  of  the 
stricture  is  often  seen.  The  omentum  undergoes  similar  changes, 
passing  gradually  into  a  state  of  gangrene.  The  intestine,  above 
the  Strangulated  portion  for  a  variable  distance,  is  congested,  and 
distended  with  heed  matter,  whilst  that  below  is  empty  and  eon 
tracted  but  otherwise  natural.  Simultaneously  with  these  changes 
a  local  peritonitis  is  set  up  about  the  neck  of  the  sac,  gluing  the 
intestine  to  the  peritoneum,  so  that  as  a  rule  there  is  no  extrica- 
tion into  the  peritoneal  cavity.  The  sae  becomes  inflamed,  a  fajeal 
abscess  is  formed,  which,  if  the  patient  survives,  opens  on  the  surface, 
leaving  him  with  a  faecal  fistula.  In  other  cases  general  peritonitis 
supervenes,  or  the  intestine  gives  way  above  the  stricture  and  so 
peritonitis  results. 

The  symptoms  are  local  and  gen  end.  Local  symptoms  .—  -The 
hernia,  if  previously  reducible,  is  no  longer  so;  it  becomes  tender 
or  painful  on  handling,  tense,  and  often  tympanitic;  ami  the  impulse 
on  coughing  is  lost,  Pain  may  l»e  present  in  the  hern  in,  hut  is 
generally  referred  to  the  region  of  the  umbilicus,  that  is,  over  the 
solar  plexus.  The  skin  is  usually  natural,  but  where  gangrene  has 
occurred,  it  may  become  mottled,  or  brick-dust  red,  and  emphy- 
sematous, and  exhale  a  fsecal  odour,  Cessation  of  pain  may  then 
occur,  but  in  a  delusive  sign*     The  general  symptom*  are  those  of 
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intestinal  obstruction,  the  two  chief  being  vomiting  and  constipation. 
The  vomiting  is  of  a  peculiar  gushing  character,  with  little  or  no 
retching.  The  vomit  at  Hrst  consists  of  the  contents  of  the 
stomach,  but  soon  becomes  bile-stained,  and  finally  focal,  (♦*♦,  thiu 
ami  brownish  yellow,  with  a  distinct  odour  of  fteces.  The  constipa- 
tion is  O&mpttU  (ex cent  in  Hiehtcrs  hernia),  not  even  flatus  passing, 
although  at  first  the  GOQfc£lltl  of  the  large  intestine  nuiy  he  raided, 
either  naturally  or  after  an  enema.  The  face  becomes  pinched  and 
anxious,  the  pulse  small  and  wiry,  the  tongue  furred  and  brown, 
and  if  strangulation  is  not  relieved,  the  patient  may  die  of  collapse, 
general  peritonitis,  or  exhaustion  from  eonstaut  vomiting.  Very 
rioosUj  a  ftecal  abscess  may  form  and  the  patient  recover  with 
a  freeal  fistula.  Numerous  variations  in  the  symptoms  may  bo  met 
with,  but  it  must  sumce  to  say  that  as  a  rule  in  young  patients  with 
recent  hernia  they  are  more  acute,  and  call  more  imperatively  for 
immediate  relief  than  in  older  patients,  the  subjects  of  irreducible 
hernia  of  long  standing,  in  whom  they  assume  a  more  chronic 
character.  Thus  the  symptoms  of  strangulation  may  be  ill  defined, 
the  patient  may  only  vomit  at  rare  intervals,  or  on  taking  food,  and 
the  vomiting  need  not  be  fteeal.  The  tongue  may  remain  moist, 
the  abdomen  but  little  distended,  and  the  temperature  normal  until 
a  few  hours  before  death.  The  persisting  constipation,  the  tumid 
abdotnen,  and  a  pulse  increasing  iu  rate,  along  with  an  irreducible 
hernia,  should  lead  to  a  diagnosis  of  strangulation,  especially  when 
the  patient  has  had  opium. 

7  Wat  merit — It  cannot  be  too  strongly  impressed  on  the  mind  of 
the  student  that  it  is  of  vital  importance  to  release  the  strangulated 
intestine  :  that  this  as  a  rule  admits  of  no  delay  ;  that  every  hour 
adds  to  the  danger  (gangrene  may  occur  within  twenty-four  hours); 
that  the  result  of  the  ease  will  depend  to  a  great  extent  upon  the 
length  of  time  the  strangulation  has  existed ;  that  purgatives  for 
overcoming  the  obstruction  are  not  only  us*. I.  ss  hut  absolutely 
Injurious;  and  that  prolonged  and  forcible  attempts  to  return  the 
bowel  by  the  taxis  are  unjustifiable  and  wholly  to  be  condemned. 
Wliii  should  be  done,  therefore,  in  a  rase  of  strangulated  hernia:' 
The  taxis  should  as  a  rule  be  applied  for  a  few  minutes  ;  if  this  is 
irooUftOMful  the  patient  should  be  placed  under  an  ami's  the  tic,  and 
should  the  bowel  then  not  slip  back  readily  on  again  gently  trying 
the  talis,  the  operation  for  dividing  the  stricture  should  at  onet  be 
proceeded  with  before  be  is  allowed  to  recover  from  the  amestht  r  \c 
If  the  surgeon  is  not  prepared  for  the  operation,  or  requires  help, 
a  full  dose  of  opinm  should  in  the  meantime  be  j_'iven,  and  ice,  if  at 
hand,  or  warmth  in  the  form  of  a  large  boric  acid  poultice,  be  applied 
to  the  tumour,  But  it  i>.  better  not  to  attempt  the  reduction  under 
an  anaesthetic  till  prepared  to  proceed  with  the  operation.  We 
have  then  to  consider  the  method  of  applying  the  taxis>  the  ca*y 
which  it  should  not  he  used,  and  the  operation  of  herniotomy. 
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The  tmris* — The  method  of  applying  the  taxis,  which  is  merely 
the  technical  term  given  to  the  various  manipulations  of  traction 
and  compression  used  in  returning  the  hernia  into  the  abdomen,  can 
only  lie  learned  by  practice.  The  pelvis  should  be  slightly  raised, 
and  the  thigh,  in  femoral  henna,  flexed  and  add  net  ed  so  as  to  relax 
as  remch  as  possible  the  constricting  ring.  With  one  hand,  slightly 
tiii>i  the  hernia,  and  grasp  it  gently  bo  that  some  of  the  flatus  or 
lb i itl  may  be  squeezed  out  and  the  bulk  lessened.  With  the  tinker 
and  thumb  of  the  other  baud,  gently  compress  the  neck  laterally 
to  prevent  its  bulging  over  the  margin  of  the  ring,  and  at  the  same 
time  draw  the  hernia  a  little  downwards  to  disengage  its  neck. 
The  pressure  should  be  applied  steadily,  not  spasmodically,  and  its 
direction  varied  according  to  the  kind  of  hernia.  No  violence 
should  be  used,  and  if  after  a  few  minutes  the  intestine  does  not 
*lip  back  with  the  characteristic  rush,  further  attempts  should  not 
bo  1 1 ir i do.  Violent  or  prolonged  efforts  are  strongly  to  be  con- 
demned, as  not  only  are  they  unlikely  to  be  successful,  but  may 
lead  to  the  rupture  of  the  intestine,  or  stopping  short  of  this,  may 
so  much  bruiwingj  ecchymosis,  or  inflammation,  that  they 
jeopardise  its  recovery  after  operation.  How  long  should  the  taxis 
be  applied?  Certainly  not  move  than  five  minutes  at  the  outside. 
The  length  of  time>  however,  may  vary  in  different  hernia1, 
Uuughly  it  may  be  given  at  about  two  minutes  for  a  small  tight, 
femoral  hernia,  and  five  minutes  for  a  large  femoral,  inguinal,  or 
umbilical  hernia.  It  should  be  remembered  that  the  taxis  is  mnro 
successful  in  recent  than  in  old  femoral  hernia]  ;  in  inguinal  than 
iti  femoral,  and  especially  in  old  inguinal  under  chloroform  ;  and 
that  when  successful,  it  is  the  safest  method  of  overcoming  the 
strangulation. 

The  taxis  should  not  he  applied — 1T  when  other  surgeon  a  have 
already  employed  it ;  _\  when  the  hernia  is  very  tense,  tender,  or 
inflamed  ;  .HT  in  femoral  hernia,  where  fa-eal  vomiting  has  existed  for 
smne  time,  or  where  hiccough  has  supervened  ;  in  short,  whenever  it 
&ppe&TB  questionable  whether  the  intestine  has  not  |  Hissed  into  a  condi- 
tion beyond  recovery,  or  whether  actual  gangrene  has  not  taken  place. 

Herniotomy  has  for  its  object — 1,  the  liberation  of  the  strangu- 
lated intestine  or  omentum  by  dividing  the  stricture,  and  S9  the 
returning  it  into  the  abdomen  if  proper  or  possible.  The  p 
having  been  shaved,  thoroughly  cleansed  with  soap  and  water,  and 
sponged  with  carbolic  lotion  (1  in  20)  and  then  with  bin  iodide  spirit 
lotion,  an  incision  should  be  made  over  the  neck  of  the  sac  in  the 
long  axis  of  the  tumour,  and  its  coverings  carefully  and  successively 
divided  till  the  sac  is  exposed,  any  bleeding  vessels  being  tied.  The 
,h  hijiy  be  known  bj  the  arborescent  arrangement  of  its  vessels,  its 
tenseness  and  smoothness,  and,  when  thin,  by  intestine,  omentum, 
or  fluid  being  seen  through  it.  It  may  further  be  distinguished 
from  the  intestine  by  the  shining  appearance  of  the  latter,  by  the 
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circular  arrangement  of  the  intestinal  vessels,  and  by  a  little  fluid 
usually  escaping  when  the  sac  is  opened.  If  still  in  doubt,  the 
questionable  structure  should  be  picked  up  with  the  thumb  and 
furo  linger  if  not  too  tense,  when,  if  it  is  sat\  the  intestine  will  be  felt 
to  slip  away.  Before  opening  the  sac,  every  antiseptic  precaution  in 
the  widest  sense  of  the  term  should  be  taken.  All  bleeding  should 
be  stopped,  and  the  wound,  the  surgeon's  hands  and  those  of  his 
assistant,  and  the  instruments,  should  be  thoroughly  cleansed  from 
blood  with  antiseptic  lotion.  A  piece  of  the  sac  should  be  nipped 
up  with  the  forceps,  and  nicked  with  the  blade  of  the  knife  held 
ou  the  flat.  If  too  tense  to  allow  of  this,  it  must  be  cautiously 
scratched  through  with  the  point  of  the  knife.  As  a  rule  there  is 
no  danger  of  injuring  the  intestine,  as  some  fluid  generally  exists 
betweeu  the  sac  and  its  contents.  The  sac,  however,  should  always 
be  opened  with  care,  as  the  intestine  may  be  in  contact  with  it  and 
may  spring  out.  If  omentum  is  seen  shining  through  the  sac,  it 
should  be  opened  opposite  that  spot.  The  character  of  the  fluid 
which  escapes  is  a  good  criterion  of  the  condition  of  the  parts.  If 
pale  and  serous,  the  indication  is  good ;  if  blood-stained  and  turbid 
or  fiscal  in  odour,  bad.  The  finger  should  now  be  passed  through 
the  small  opening  to  protect  the  intestine,  and  the  sac  laid  freely 
open  with  blunt -pointed  scissors,  the  fluid  absorbed  by  sponges  to 
prevent  it  running  into  the  abdomen,  and  the  contents  examined. 
If  only  omentum  presents,  this  should  be  gently  unravelled  to 
search  for  intestine,  a  small  knuckle  of  which  wilt  often  lie  found 
near  the  neck  of  the  sac.  The  questions  will  now  arise,  what  shall 
be  done  with  the  intestine,  what  with  the  omentum  1  Shall  thfty, 
or  can  they,  be  returned  ?  Shall  the  omentum  be  cut  off?  8 hall 
the  stricture  be  divided  1 

Treatment  of  the  intestine. — Lf  the  fluid  hi  the  sae  is  of  a  serous 
character  and  the  intestine  is  merely  congested  and  claret-coloured 
but  still  shining,  and  on  drawing  down  the  knuckle  the  spot  where 
it  was  in  coo  tact  with  the  stricture  is  found  uorniid,  there  can  be  no 
question  of  replacing  the  intestine  in  the  abdomen,  the  finger  follow- 
ing it.  to  ensure  its  entering  the  peritoneal  cavity.  If  it  is  already 
gangrenous  (a  condition  that  may  be  known  by  its  ash-grey  colour, 
loss  of  elasticity  and  not  bleeding  when  pricked),  there  cau  he  no 
question,  on  the  other  hand,  that  it  ought  not  to  be  returned,  but 
must  be  dealt  with  in  one  of  the  ways  to  be  presently  described. 
Again,  if  it  is  adherent  to  the  sac  the  adhesions  if  soft  and  recent 
may  be  gently  broken  down  with  the  finger  and  the  intestine  returned 
unless  such  is  contra- indicated  from  other  causes  ;  or  if  the  adhesions 
are  old  and  fibrous  they  may  be  cut  through  and  ligatured,  and  the 
intestine  also  returned ;  but  if  they  are  thick  and  fleshy,  any  attempt 
to  break  them  down  would  probably  lead  to  the  tearing  of  the  walls 
of  the  bowel,  the  adherent  portions  of  the  sac  under  these  circum- 
stances  should  be  separated  from  the  surrounding  tissues  and  returned 
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with  the  intestine.  In  cases  of  the  above  kind  the  treatment  is 
clear  ;  but  when  the  intestine  is  black,  eechymoaed,  doughy,  sticky^ 
or  coated  with  ]ympht  but  not  actually  gangrenous,  whilst  the  im- 
pression of  the  stricture  is  marked,  and  the  fluid  in  the  sac  is  of  a 
dark  colour,  it  becomes  an  anxious  question  for  the  surgeon  to  decide 
what  to  do  with  the  bowel,  and  much  must  be  left  to  his  own  judg- 
ment in  each  individual  ease.  As  a  general  rule  it  may  be  said  that 
when  only  a  small  knuckle  of  intestine  is  present  and,  although 
black,  has  not  lost  its  shining  colour,  and  on  gently  drawing  it  down 
there  is  no  sign  of  ulceration  at  the  seat  of  stricture,  it  should  he 
replaced  just  within  the  ring,  so  that  if  it  subsequently  gives  way 
the  heeal  contents  may  escape  externally  ;  hut  that,  when  the  intes- 
tine Is  eechyuiosed,  doughy,  etc.,  or  it  is  feared  that  ulceration  of 
the  mucous  coat  may  have  already  begun  at  the  seat  of  stricture, 
and  especially  when  a  large  coil  is  present,  it  should  be  left  in  the 
sac,  or  dealt  with  in  one  of  the  ways  to  be  presently  mentioned. 
Sin ne  Buigeonf,  however,  if  in  doubt,  always  leave  the  intestine  in 
the  sac ;  others  stitch  the  bowel  to  the  parietal  peritoneum,  so  as  to 
leave  the  most  doubtful  part  in  the  centre  of  the  ring  of  sutures. 
If  the  gnt  gives  way  the  faeces  will  then  pass  outwards ;  if  the  in- 
jured part  recovers,  the  gut  will  merely  be  left  adherent  by  one 
surface  to  the  inside  of  the  abdominal  walk  Others  again  establish 
a  lateral  anastomosis  between  the  gut  above  and  below,  and  should 
the  exposed  loop  turn  out  to  be  gangrenous,  remove  it  the  next 
and  close  the  ends  of  the  bowel  by  Lembert  sutures. 

When  the  gut  is  clearly  ganffrmous  several  courses  are  open  : — 
1.  An  artificial  anus  may  be  made  (a)  by  merely  leaving  the 
gangrenous  gut  in  the  sac  ;  or  (A)  by  cutting  away  the  gangrenous 
part  i  or  (c)  by  cutting  it  away  and  stitching  the  open  ends  of  the 
intestines  to  the  wound.  A  secondary  operation  will  subsequently 
be  required  to  close  the  artificial  anus  (p.  1H2). 

_.  Tl  ie  L'lmgrenous  part  may  be  cut  away ;  and  the  intestine 
above  and  below  united  and  returned  into  the  abdomen.  When 
this  course  is  selected  some  surgeons  are  in  favour  of  uniting  the 
gut  in  the  wound  ;  others  through  an  incision  in  the  middle  ]me  or 
semilunaris.  When  the  mesentery  is  sufficiently  long  to  allow 
of  the  intestine  being  drawn  down,  the  wound  is  the  better  situation. 
When  the  intestine  cannot  be  drawn  down,  as  in  some  cases  of 
tViin'ral  hernia,  then  the  abdominal  incision  is  perhaps  preferable. 
In  inguinal  hernia,  the  wound  can  be  readily  prolonged  into  the 
abdominal  cavity.  In  femoral  hernia  to  do  this  would  involve  the 
division  of  Poupart's  ligament  and  the  subsequent  weakening  of  the 
abdominal  wall  in  this  situation.  Whichever  method  is  chosen 
sufficient  intestine  should  be  cut  a  win  to  oh  hup-  BOtt&d  tissues  being 
bought  into  contact  The  peri  ton  eal  cavity  being  protected  by 
aseptic  gauze  packed  round  the  loop  of  intestine  to  be  dealt  with, 
cut  the  gangrenous  portion  completely  away  ;  empty  the  distended 


906 


DISEASES   OF   REGIONS. 


portion  above  as  much  as  possible;  clamp  both  the  upper  and  lower 
portions  with  Makin's  clamp  or  rubber  tubing  passed  through  a 
small  incision  in  the  mesentery,  to  prevent  further  fiscal  tolling  : 
irrigate  with  perchloride  of  mercury  solution  (1  in  2,000);  restore 
the  continuity  of  the  gut  by  one  of  the  methods  described  at  p.  537, 
and  replace  the  united  intestine  in  the  abdominal  cavity.  Remove 
the  sac  after  ligature  of  its  neck,  and  close  the  ring  or  the  abdominal 
wound  in  the  ordinary  way  if  the  operation  has  been  done  by  the 
in t ra -abdominal  m ethod. 

The  choice  of  establishing  an  artificial  anus,  or  of  excising  the 
gangrenous  portion  and  uniting  the  gut  above  and  below,  will 
depend  in  great  measure  on  the  general  condition  of  the  patient, 
and  on  what  assistance  and  appliances  for  an  aseptic  operation  are 
at  hand. 

Should  the  intestine  be  accidentally  rounded  cither  in  opening 
the  sac,  orf  as  more  commonly  happens,  in  dividing  the  stricture, 
the  edges  of  the  wound  should  be  united  in  the  way  described  at 
p.  533. 

Treatment  of  omentum. — When  small  in  amount,  recently  pro- 
truded, and  only  slightly  congested,  the  omentum  should  be 
returned.  When  large  in  amount,  thickened,  inflamed,  or  gau- 
greuous,  it  should  be  ligatured,  cut  off,  and  the  stump  retm 
into  the  abdomen.  Aseptic  silk  is  the  best  material  for  ligaturing 
the  omentum.  The  ligature,  to  prevent  dipping,  should  be  tied 
very  tightly  and  be  made  to  transfix  the  pedicle,  the  latter,  if 
necessary,  being  gently  pulled  down  to  ensure  its  being  tied  at  a 
healthy  spot.  Too  fine  a  ligature  should  not  be  used,  lest  it  cut 
through  the  delicate  omentum.  When  the  omentum  forms  •  large 
mass  it  should  be  carefully  unravelled  to  determine  the  absence  of 
intestine  in  its  midst,  drawn  down  until  a  healthy  portion  is  met 
withj  and  then  tied  in  separate  portions  with  stout  silk,  interlocking 
(In  sutures,  Ligature  of  the  vessels  separately  is  unsafe,  as  Mime 
may  be  missed,  and  hemorrhage  occur  into  the  peritoneal  cavity. 
The  ligatures  should  be  cut  off  short  and  returned  with  the  omentum. 
They  become  encysted  and  cause  no  irritation.  If  the  omentum 
is  adherent  to  the  intestine  it  is  gently  separated  from  it,  or  if  too 
adherent  cut  nw.\\\  leaving  the  adhering  portion  to  be  returned  with 
H>'  intestine.  If  adherent  to  the  sac  it  may  be  separated  and 
returned  or  removed  with  the  latter. 

Diviuon  qf  th*  itrtotwv  at  the  neck  of  the  sac* — Pass  the  index 
h'h-er  gently  between  the  intestine  and  the  sac,  or  if  the  omentum 
is  spread  out  between  the  intestine  and  the  sac  (for mini:  th»-  so  called 
OWMnUU  aoc),  between  the  sac  and  omentum.  The  stricture 
having  been  discovered,  insinuate  the  fingernail  gently  under  it, 
and  the  intestine  being  held  aside  by  the  other  fingers  or  by  an 
assistant,  pass  the  hernia  knife  (Fig.  439),  held  with  its  blade  on 
the  flat  and   protected    by    the    pulp    of    the  finger,   beneath    the 
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stricture,  turn  its  cutting  edge  towards  the  stricture,  and  notch  the 
latter  in  one  or  mom  places  by  gently  depressing  the  handle.  The 
direction  in  which  the  notch  should  be  made  will  depend  upon  the 
situation  of  lie  hernia  ;  in  extent  it  should  he  as  limited  as  possible. 
The  surgeon,  as  a  rule,  will  do  better  to  employ  his  finger  than  the 
director,  as  there  is  much  less  risk  of  wounding  the  intestine  ;  hut 
if  a  director  is  used  it  should  be  broad  and  fiat  (Fig.  440)  so  as  to 
prevent  as  much  as  possible  the  intestine  bulging  or  spring  iug  over 
it,  and  so  coming  into  contact  with  the  edge  of  the  knife.  Jf  it 
is  found  that  the  stricture  is  not  sufficiently  divided  to  allow  the 


Fiu.  439. — Cooper's  hernia  knife. 

intestine  to  slip  back  on  being  manipulated  with  the  fingers,  a 
second  notch  should  be  made.  But  if  the  intestine  does  not  then 
return  easily  the  stricture  should  be  divided  again,  as  no  force 
must  bo  used.  Before  returning  the  bowel  it  should,  of  course,  be 
gently  drawn  down  and  examined  for  possible  ulceration  at  the  line 
of  stricture.  Instead  of  dividing  the  stricture  from  within  outwards, 
in  inguinal  hernia  the  incision  may  be  made  over  the  internal  ring, 
and  the  stricture  then  divided  from  without  inwards.  Every  step 
is  plainly  in  view,  and  no  hernia  knife  or  director  is  required. 

Where  the  intestine  is  gangrenous,  some  surgeons,  who  hold  that 
it  is  better  to  leave  the  gangrenous  intestine  in  the  sac,  merely  notch 
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the  stricture,  disturbing  as  little  as  possible  the  adhesions  that  have 
farmed  between  the  intestine  and  the  neck  of  the  sac,  as  it  is  upon 
these  cutting  oft',  as  they  do,  the  genera]  peritoneal  cavity  from  fcht 
gangrenous  gut,  that  the  patient's  safety  depends.  If  this  course  is 
pursued  the  stricture  had  better  be  divided  from  without  inwards, 
so  that  neither  the  finger  nor  the  director  need  be  pushed  up  from 
the  septic  sac  into  the  abdomen.  If  the  ring  is  thus  treated  the 
peritoneal  adhesions  may  be  left  undisturbed*  The  division  here  is 
not  practised  for  the  purpose  of  relieving  the  strangulation,  as  &8 
bowel  is  already  dead  ;  but  for  the  purpose  of  allowing  the  COttto 
of  the  bowel  above  the  gangrenous  part  to  escape  externally,  The 
results  of   this  plan   are,   however,   thought  by  some  surgeons  to 
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be  more  fatal  than  resection  ;  should  the  patient  survive,  even  then 
he  has  an  artificial  aims  to  be  cured, 

Trent tnritt  uf  the  mc. — The  neit  question  that  arises  is,  what 
should  be  done  with  the  sac  ?  The  general  practice,  unless  contra- 
indicated,  is  to  dissect  up  the  sac,  apply  a  silk  or  stout  catgut 
ligature  to  its  neck,  and  cut  the  body  of  the  sac  away*  In  fttyn«fll 
hernia  the  ring  may  then  be  brought  together  with  sutures,  and  the 
wound  closed.  If  the  henna  is  very  large  a  drain-tube  may  be  passed 
through  a  small  incision  in  the  bottom  of  the  scrotum  to  insure  an 
efficient  drain.  In  fem&ral  hernia  the  parts  are  BO  rigid  that  they 
are  with  more  difficulty  brought  together.  In  umbilical  hernia 
I  In  sac  with  the  redundant  integuments  may  be  removed,  and  the 
wound  united  with  the  peritoneal  surfaces  in  contact  by  deep  and 
superficial  sutures.  The  sac  should  not  he  ligatured  and  cut  off — 
I.  When  the  patient  is  weak  or  collapsed,  and  it  is  desirable  to  com- 
plete the  operation  with  as  little  delay  as  possible.  Here  the  wound 
may  be  quickly  filled  with  antiseptic  gauze  and  thus  left,  2,  When 
the  intestine  is  in  that  doubtful  condition  that  it  lias  only  been 
placed  just  within  the  ring,  Here  a  large  drain-tube  may  be 
inserted  and  picked  round  with  gantB%  so  that  should  the  intestine 
give  way  the  fwcal  contents  can  readily  escape.  3.  When  the 
abdomen  contains  much  serous  fluid,  or  peritonitis  is  present — a 
drain  txr  tube  may  thou  be  inserted. 

Afhr  ftyrihft'ttL—Thv  wound  should  be  dressed  aiiti^eptically,  and 
a  spiea  bandage  firmly  applied*  Half  a  grain  of  morphia  may  then 
be  injected  subcutaueously  ;  with  this  some  surgeons  combine  atropine 
(gfi  £$$)■  Sl>me  surgeons  keep  the  patient  subsequently  under  the 
influence  of  the  drug,  in  order  to  place  the  intestine  at  rest  till  it 
has  had  time  to  recover  from  the  effects  of  the  inflammation  ;  others 
only  employ  it  if  there  is  pain  or  restlessness.  To  further  insure 
some  wash  out  the  stomach  with  the  syphon- tube,  but  this  is 
not  as  a  rule  desirable,  as  it  increases  the  shock  of  the  operation* 
With  the  same  end  in  view  no  nourishment  should  be  given  by  the 
mouth  for  the  first  twelve  or  twenty-four  hours,  but  teaspoon  fills  of 
1ml  water  may  be  sipped  occasionally  to  relieve  thirst  and  check 
any  tendency  to  vomit.  Nutrient  suppositories  (Slinger  s  are  perhape 
the  best)  or  nutrient  enemata  (milk,  5,1  j - ;  beef-tea,  jj«  ;  eggT  j.  ; 
peptonizing  powder,  53 ■)  after  the  first  twelve  hours  may  be  given 
by  1  he  rectum.  Subsequently  milk,  in  small  quantities  at  a  time 
(5j.  of  water  at  first  every  two  hours),  may  be  taken  by  the  mouth, 
then,  in  addition,  beef- tea  ;  hut  no  solid  food  should  be  allow ed  till 
the  bowels  have  acted.  This  they  should  usually  he  permitted  to 
do  spontaneously,  as  no  harm  will  ensue  should  they  continue  confined 
for  a  week  or  ten  days.  If,  however,  any  distensimi  or  IzaOQQfe 
fortable  sensations  are  experienced,  an  enema  of  soap  and  \* 
may  be  given  on  the  second  or  third  day,  or  the  roofed  tube  passed 
to  permit  of  the  escape  of  flatus,  and  a  change  of  position  in  bed 


COMPLICATIONS   FOLLOWING  STRANGULATION.    909 


allowed.  If  the  distension  is  great  a  purge  on  the  third  day  may 
sometimes  be  given  with  advantage ;  such,  however,  is  seldom 
required,  and  is  not  warranted  if  the  intestine  was  found  at  the 
operation  to   he   in  a  doubtful  condition. 

Condition*  that  may  aive  rise  to  a  miiti nuance  of  the  symptom*  of 
stranffi(/it("tt  afUr  tin  taxi*  or  herniotomy. — As  a  rule  the  symptoms 
of  strangulation  cease  immediately  or  soon  after  the  successful 
application  of  the  taxis,  or  of  herniotomy*  Should  they  persist 
they  may  depend  on — 1,  The  effect  of  the  anaesthetic.  2.  Paralysis 
of  the  muscular  coat  of  the  intestine,  3.  The  presence  of  another 
hernia,  4.  The  displacement  of  the  hernia  into  the  loose  tissue 
outside  the  peritoneum,  "  preperitoneal  hernia/'  or  reduction  m  wmutj*. 
5,  Detachment  of  the  neck  of  the  sac,  the  intestine  remaining 
strangulated.  G.  Rupture  of  the  sac,  and  reduction  of  the  intes- 
tine through  the  rent,  the  strangulation  continuing  at  the  neck. 
7.  Passage  of  the  intestine  into  a  pouch  or  second  sac  instead  of 
into  the  abdominal  cavity,  "hilocular  hernia."  8.  Incomplete  reduction 
of  the  intestine.  9,  The  gut  becoming  gangrenous  and  giving  way, 
10,  Enteritis  or  peritonitis.      1  1.  Interna]  lation  of  the  intes- 

tine  by  adhesion  probably  near  the  neck  of  the  sac,  which  may 
happen  when  the  bowel  has  been  often  reduced  by  the  patient. 
12,  A  combination  of  volvulus  with  hernia,  the  volvulus  having 
formed  in  the  sac  and  being  reduced  untwisted,  or  the  volvulus 
develops  in  the  abdomen  from  the  dragging  of  the  hernia,  or  after 
reduction  owing  to  the  paralysis  of  the  bowel 

If  the  persistence  of  the  symptoms  is  due  to  the  an  test  he  tic  they 
will  probably  pass  off  in  a  few  hours.  The  vomitiug,  moreover,  is 
usually  attended  with  much  retching,  and  is  not  of  that  gushing 
nature  characteristic  of  strangulation  of  the  bowel*  If  due  to 
jj n«i  lysis  of  the  muscular  coat  of  the  intestine,  the  symptoms  also, 
as  a  rulei  gradually  cease  as  the  congestion  passes  offl  Should  they 
not  do  so,  however,  a  careful  search  should  be  made,  if  this  has 
not  already  been  done,  for  another  hernia,  and  if  one  is  discovered 
and  appears  strangulated,  it  should  be  explored,  If  no  other  hernia 
axistfl  the  mat] nuance  of  the  symptoms  may  be  due  to  the  henna 
not  having  been  properly  reduced,  to  peritonitis,  to  the  persistence 
of  the  paralysis  of  the  muscular  coat  of  the  gut,  or  to  in  tenia! 
strangulation*  If,  therefore,  the  hernia  is  reported  not  to  have 
slipped  back  with  the  usual  gurgle,  or  there  is  some  fulness  felt 
about  the  hernial  ring,  the  ring  must  be  cut  down  upon  and  ex- 
plored, or  the  wound,  if  an  operation  has  been  performed,  opened  up. 
It  may  then  {Kig.  441)  be  found  (a)  that  the  hernia  has  been  reduced 
tn  masse,  1,0.,  that  the  hernia,  along  with  the  sac,  has  been  forced 
between  the  fascia  transversalis  and  the  peritoneum,  a  condition 
which  is  most  frequently  met  with  when  the  hernia  is  inguinal,  and 
which  has  often  been  produced  by  the  patient  himself  before  being 
seen    by  the  surgeon  ;  (o)  that  the  neck  of  the  sac  has  become 
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detached,  the  intestine  in  the  abdominal  cavity  remaining  strangu- 
lated by  it;  (c)  that  the  posterior  part  of  the  sac  has  been  rent 
and  the  hernia,  still  strangulated  at  the  neck,  forced  into  the  sub- 
serous connective  tissue  ;  or  (*/)  that  the  hernia  has  been  only  reduced 
from  the  outer  to  the  inner  pouch  of  a  bilocuhir  hernia  instead  of 
into  the  peritoneal  cavity  (see  Fig,  441,  3) ;  (e)  that  the  intestine  has 
n<  ft  been  completely  reduced.  ruder  any  of  the  above  circumstance* 
the  Anger  should  he  in  trod  need  into  the  sac.  If  it  tan  be  passed 
through  the  neck  into  the  abdominal  cavity  the  continuance  of  the 
symptoms  will  probably  depend  on  (1)  paralysis  of  the  muscular 
coat  consequent  on  injury  of  the  intestine;  (1)  reduction  into  a 
I'm  inch  at  the  neck  of  the  sac  j  or  (3)  strangulation  by  adhesion  within 
the  abdomen.  In  such  cases  the  portion  of  intestine  at  fault  will 
pfob&Uy  be  in  the  near  vicinity  of  the  neck  of  the  sac,  and  car 


Fid-  141. — Hernia,  Iucaiiiplrte  n-l<h  ti.n,  aft'.-r  )1>»Yiii!iiin.  m,  Bowel  6.  Smc. 
■-.  hi  Helen*  1.  Reduction  rn  ttuwic,  The  wu\  still  retaining  the  *liiiii^iit*toi 
hernia,  hah  been  forced  twkw*rdrf  between  the  fa*rin  tnm 

touenm.  2,  The  sac  hat  been  ruptured  and  lite  coil  of  gut,  atill  frtrnhgnUted, 
fuiwil  into  the  Mih[«  ritotioal  lime,  3,  The  hernia  !»**  lwcn  reduced  from  the 
fMiU.r  into  tin;  EfeMT  MM  of  a  httogafaft  bemm  where  it  nlill  roiantn-%  HimngtiUte<K 

drawn  down  by  the  finger  and  inspected.     If  the  finger  m—pi  bi 
into   the  abdominal    cavity    the    trouble    irUl    most    111 
ad  upon  (1)  a  reduction  en  matte  ;  (2)  detachment  of  1 1 
rent  of  the  sue  ;  or  (4)  incomplete  reduction.     Try  to  feel  the 
neck  of  the  sac  with  the  finger.      If  this  cannot  be  felt  then  tfcf 
neck  of  the  sac  has  been  detached  and  pushed  backwards,  **&   ;l'^ 
condition  is  one  of  reduction  era  nutur.     If  the  neck  can  be  felt,  but 
there  is  no  passage  into  the  abdomen,  then  the  contents  of  the  sac 
have  probably  been    forced    through    a   rent  in   the  sac  into   the 
surrounding   tissues.     The  sac  should    then   be  drawn    down,   th> 
condition   causing   the    strangulation   accurately    ascertained,    the 
Mire,   wherever  Mtuated,  divided,  and   the   intestine    returned 
into  the  peritoneal  cavity, 

Peritonitis  following  the  reduction  of  a  hernia  may  l>e  known  by 
tin    -igus  already  given  at  p.  541),  and  should  be  treated  as  there 
Led.      1  'crsUtent  paralysis  of  the  muscular  coat,  or  the  i 
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of  internal  strangulation,  may  be  suspected  when  along  with  the 
con  tin  nance  of  the  symptoms  of  strangulation  of  the  bowel  the 
signs  of  the  other  conditions  that  may  give  rise  to  such  symptoms 
are  absent.  Should  the  paralysis  not  pass  off  under  the  in  flu 
of  time,  an  enema,  or  even  a  purgative,  may,  in  some  cases,  be 
useful  to  rouse  l.he  intestine  to  action,  whilst,  in  rare  instances,  it 
may  become  necessary  to  explore  the  abdomen,  open  the  intestine 
above  the  paralysed  part,  and  suture  it  to  the  wound  in  the  parietes. 
Internal  strangulation  should  be  treated  as  described  under 
Lftjiarotomy* 

/'■rognosi*. — The  prognosis  in  a  case  of  strangulated  hernia  will 
depend  on  the  length  of  time  the  hernia  has  lieen  strangulated,  the 
tightness  of  the  stricture,  the  presence  or  absence  of  peritonitis  or 
g&ngrene  before  the  operation,  the  amount  of  bruising  inflicted  on 
the  uih  by  the  taxis,  the  degree  of  exposure  and  manipulation  to 
which  the  gut  is  subjected  during  the  operation,  and  the  general 
rendition  of  the  patient.  Moreover,  the  prognosis  is  graver  in  a 
email  femora]  hernia,  and  in  a  hernia  which  has  recently  come  down 
liniisuiuch  as  in  these  the  constriction  is  usually  tight),  than  in  an 
oblique  inguinal  hernia,  or  a  hernia  of  long  standing,  in  which  the 
constriction  is  usually  much  lees  severe* 

4.  Obstructed  or  incarcerated  hernia. — These  terms  are 
generally  applied  synonymously  to  an  irreducible  hernia  in  which 
the  protruded  intestine  has  become  obstructed  by  a  collects  ■ 
undigested  food,  foreign  bodies,  as  fruit-stones,  etc.  This  condi- 
tion is  most  frequently  met  with  in  old  people,  especially  women, 
lad  in  umbilical  hernia?,  and  if  neglected,  is  apt  to  lieooiue  strangu- 
lated or  inflamed.  Symptom*, — As  in  strangulation,  there  may 
be  constipation,  colicky  pains,  nausea,  and  [lerhaps  vomiting;  but 
the  local  signs  of  strangulation  are  less  marked.  T  litis,  there  may 
be  little  or  no  local  pain  and  no  tension  in  the  sac,  though,  at 
limes,  it  may  become  larger  than  before  the  incarceration  oecunvd. 
The  impulse  on  cough  may  still  \.w  present,  and  hard  faecal  masses 
may,  perhaps,  be  felt.  The  symptoms,  however,  may  gradually 
merge  into  those  of  strangulation,  and  it  is  often  difficult  to  dis~ 
ii[iL.ntish  mere  obstruction  from  strangulation,  especially  when  t lit* 
former  is  associated  with  some  inflammation  of  the  sac.  When  in 
doubt,  the  case  should  lie  treated  like  one  of  strangulated  hernia. 
Trtfttmmt, — A  purgative  enema,  rest  in  the  recumbent  position, 
warmth  or  ice  to  the  part,  and  restriction  of  diet  should  be  prc- 
QOfibed*  When  there  is  no  vomiting,  a  brisk  purge  is  often 
successful,  but  before  giving  such  the  surgeon  should  thoroughly 
assure  himself  that  strangulation  does  not  exist  The  application 
of  the  taxis  is  advised  by  some!  and  doubtless  the  intestine  at 
times  may  be  emptied  of  its  contents  by  this  means.  It  should  be 
remembered,  however,  that  its  use  is  not  unattended  with  risk, 

5.  Inflamed  hernia, — In  this  condition   the  sac  and,  in  some 
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degree,  its  con  ten  ts  are  inflamed.  Inflammation  ia  most  common 
in  small  irreducible  epiplocelcs,  and  is  generally  the  result  of 
injury,  the  pressure  of  a  badly-fitting  truss,  or  of  violent  exer- 
cise. If  neglected  the  hernia  is  apt  to  pass  into  a  condition  of 
Mr;  insulation. 

The  local  symptom*  resemble  those  of  a  strangulated  hernia,  but 
the  impulse  on  cough  is  not  absent,  though  it  may  be  less  marked 
than  in  a  hernia  in  its  ordinary  state,  and  there  is  not  so  much 
tension  in  the  sac  as  when  strangulation  exists.  The  parts  are  hot, 
U'Miler,  and  edematous,  and  there  may  be  feverish  symptoms, 
vomiting,  sod  constipation.  The  vomit  consists,  however,  only  of 
the  contents  of  the  stomach,  and  is  not  ftveal ;  the  constipati- 
seh  lorn  complete  ,  and  Hat  us  usually  passes. 

Treatment. — An  ice  bag  should  be  applied  over  the  hernia,  and  the 
patient  place* I  in  the  recumbent  position,  with  the  parts  as  much  as 
possible  relaxed.  The  diet  should  be  restricted  to  small  quantities 
of  milk  and  beef -tea,  and  opium  administered  ill  small  doses. 
When  all  signs  of  inflammation  have  subsided  an  enema  may  bo 
girai  if  the  bowels  do  not  act  spontaneously.  Should  the  in1 
mat-ion  run  on  to  strangulation,  herniotomy  must  be  performed  * 
whilst,  should  suppuration,  a  very  rare  event,  occur,  the  pus  must 
be  let  out  by  a  free  incision. 

F& nil  fistula  and  artificial  anus  after  qpsrotfoi  for  *tr<* 
hernia* — Ftecal  fistula  is  due  to  ulceration  of  the  mucous  membrane 
at  the  seat  of  stricture,  and  subsequent  perforation  of  the  bowel ; 
artificial  anus,  to  the  gangrene  of  a  considerable  portion  of  the 
strangulated  boweL  In  both,  adhesions  form  between  the  serous 
coat  of  the  intestine  and  the  parietal  peritoneum,  and  in  this  way 
prevent  the  extravasation  of  frecea  into  the  general  peritoneal 
cavity;  but  in  the  ftccal  fistula  the  perforation  of  the  bowel  being 
small,  most  of  the  faecal  contents  are  passed  per  auum  ;  whereas,  in 
artificial  anus,  the  whole  escape  externally,  and  the  intestine  below 
shrinks  and  becomes  more  or  Icbs  atrophied.  In  ftceal  fistula  only 
a  fistulous  aperture,  discharging  f feces,  is  present ;  in  artificial  anus 
the  openings  of  the  upper  and  lower  portions  of  the  intestine  can 
generally  be  seen.  The  upper  opening  may  be  known  by  its  sal 
sire,  redder  colour,  and  by  f  feces  issuing  from  it,  whilst  at  times  its 
mucous  membrane  may  be  prolapsed. 

Treatment. — A  ffccaJ  fistula  will,  as  a  rule,  close  spontaneously, 
jin.l  beyond  keeping  the  parts  clean,  nothing  is  generally  required. 
In  artificial  anus  the  spur-like  process  or  jparm  Formed  by  the  pn^ 
jeetiug  forwards  of  the  posterior  wall  of  the  l>owel  by  the  coils  of 
iuleMiiiL'  which  bo  in  the  angle  between  ihe  upper  and  lower  pil- 
lions of  the  intestine,  DO  (irst  to  be  destroyed  by  DupuytMft'i 
cnterotomo,  and  the  lumen  of  the  bowel  being  thus  restored,  the 
artificial  anus  may  b*  dOStd  by  a  plants*  n,  Of  tllfl  wttOl  of 
the  bowel  united  by  suture.     The  enterotoiue  consists  of  two  bti 


SPECIAL    HERNLE. 


1113 


one  of  which  is  passed  into  each  portion  of  the  bowel.  By  a  screw 
arrangement  the  blades  are  then  tightened  and  the  intervening 
portions  of  the  walls  of  the  gut  are  slowly  destroyed.  The  blades 
should  not  he  passed  far  into  the  bowel  for  fear  of  including  a 
knuckle  of  intestine  which  might  happen  to  have  descended  into  the 
angle  of  the  spur  between  them.  The  surgeon,  however,  should  not 
be  in  too  great  haste  to  employ  the  entcrotonie,  as  hi  the  course  of 
time,  in  consequence  of  the  d nigging  of  the  mesentery,  the  spur- 
like  process  may  become  gradually  retracted,  and  the  two  portions 
of  intestine,  instead  of  lying  parallel,  may  he  drawn  to  more  or  less 
of  an  angle  with  each  other.  In  this  way  the  lumen  of  the  tube 
may  become  gradually  restored,  and  the  fieces  again  pass  down  the 
lower  tube,  A  plastic  operation  will  then  only  be  required  to  close 
the  external  opening,  if  indeed  this  does  not  heal  spontaneously,  as 
in  focal  fistula.  Thus,  a  ring  of  skin  half  an  inch  wide  should  be 
removed  from  around  the  opening,  the  adherent  intestine  separated 
from  the  parietcs,  the  mucous  membrane  turned  inwards,  the 
raw  intestinal  walls  united  by  non- penetrating  sutures,  and  the 
refreshed  surfaces  of  the  parietos  brought  into  contact  by  deep 
sutures-  In  some  eases,  as  when  there  is  much  inflammation  or 
eczema  of  the  skin  around  the  mouth  of  the  fistula,  it  may  be 
better  to  open  the  abdomen  at  some  little  distance  from  the  fistula 
where  the  skin  is  healthy  and  establish  a  lateral  anastomosis 
between  the  upper  and  lower  bo  we  J.  The  externa!  opening  will 
then  close  spontaneously  or  may  be  closed  by  a  plastic  operation. 


Special  llemiioe. 

The  three  most  common  forms  of  hernia  are : — the  inguinal,  the 
femoral,  and  the  umbilical.  Of  the  rarer  forms  may  be  mentioned 
the  obturator,  the  ventral,  the  epigastric,  the  diaphragmatic,  the 
lumbar,  the  ischiatic,  the  perineal,  the  vaginal,  and  the  recta). 

Inguinal  hernia  is  one  which  escapes  into  or  through  the  inguinal 
can  ah  Of  this  form  there  arc  three  chief  varieties,  the  oblique  or 
external,  the  direct  or  internal,  and  the  interstitial  in  which  there  is 
a  second  sac  extending  between  the  abdominal  parietes. 

The  oblique  or  external  variety  is  so  called  because  it 
descends  oblique?//  through  the  inguinal  canal,  and  leaves  the 
abdomen  externa?  to  the  deep  epigastric  artery.  The  hernia  enters 
the  canal  by  the  internal  abdominal  ring,  and  may  remain  in  the 
canal,  when  it  is  spoken  of  as  incomplete,  or,  from  its  resemblance 
to  a  bubo,  as  a  huhfmorrlc ;  or  it  may  pass  through  the  canal  and 
out  of  the  external  abdominal  ring,  when  it  is  said  to  be  complete, 
and  is  then  termed  a  scrotal  or  la  bud  rupture,  according  as  it 
descends  into  the  scrotum  or  labium.  The  tovttimfi  of  an  oblique 
inguinal  hernia  differ  according  as  it  is  complete  or  incomplete, 
or  occurs  in  the  male  or  in  the  female.      When  complete  and  in  the 
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trial c  they  are,  from  without  inwards,  1,  skin  ;  2,  superficial  and  deep 
fascia;  3j  intercolumnar  fascia;  4,  cremasteric  h.  .   infuudi- 

buli form  process  of  the  fascia  transversalis  :  *>,  subperitoneal 
mid  7,  peritoneum,  which  constitutes  the  sac.     Iu  tli  the 

cremasteric  fascia  is  wanting,  otherwise  the  oorerings  are  the  i 
In  the  incomplete  the  only  4ifbn.uet  in  the  coverings  is  that,  in  place 
Of   Om    ihtrivoltihiiinr  fascia  then.-  is  th«j  iijmiii-  ernal 

oblique*  ami  in  place  of  the  cremasteric  fascia  the  lowermost  fibres 
of  the  internal  oblique  and  transversalis ;  they  are  the  same  in  the 
male  and  female.  The  stricture  when  the  hernia  is  strangulated  is 
usually  in  tiir  neck  of  the  sac,  and  this  may  he  ntuated  ai 
external  abdominal  ring,  the  internal  alidomiual  ring,  or  anywhere 
iu  the  inguinal  canal  between  the  two  rings.  The  bladder  is  often 
dragged  toto  the  hernia,  either  into  the  sac  of  buried  iu  lire  sac  wall. 
Varieties  of  ohUqtu  inguinal  hernia. — These  will  perhaps  be  better 
understood  by  reference  to  the  accompanying  diagrams.  The 
following  are  those  most  commonly  described  ; — 


Fig.  iil — Dfdinaq  tcqatod 
iuJ  timiiu.     I  Brjaut's  8ui 


Fw.  443. — Ooogtaifci]  inguimil  liumit 
(Bry&nl'n  Surgery*) 


I,  The  common  or  acquire/l  form  (tlte  inguifio-icrotai  of  Hirkeil). 
— The  sac  here  consists  simply  of  a  protrusion  of  peritoneum 
through  the  inguinal  canal,  and  the  hernia  when  complete  may 
descend  into  the  scrotum  or  labium,  The  testicle  can  be  fell  either 
below  or  below  and  behind  the  hernia  (Fig.  442), 

A  hernia  in  a  young   child  may  be  congenital  m  regards  ti 
huviug  been  noticed  shortly  after  birth,  vet  is  more  often  of  the 
pQtntttOtt  no  called  acquired   type,  the  sue  being  in  front  of  lb- 
deferens  and  above,  not  continuous  vvitli  the  tunica  vaginalis  testis. 
Hamilton   Kussell   hold  he  sac  in  such  cases  is  not  form* 

a  wpeeitil    process  of  peritoneum  but  is  the  perWtttlg  upper  end  of 

the  funicular  prooepa, 

i.   The  conyenibiL — In  this  form  the  hernia  descends  into  Uic 
funicular  process  of  the  peritoneum,  which  has  remained 
comes  into  oontaot  with  the   testicle,   the   funicular  process  and 
tunica  vaginalis  of  course  forming  the  sac.     Th> 
less  surrounded  by  the  hernia,  instead  of  being  felt  distinctly  t- 
and  below  it,  aa  in  the  former  variety  (Figs.  442  aud  44$), 
a  hemia  may  appear  for  the  first  time  after  puberty. 
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8,  The  hernia  into  the  funicular  proceM  resembles  the  congenital, 
in  that  the  hernia  descends  into  the  funicular  process  of  the  tu&ioa 
vaginalis,  but  differs  in  that  it  does  not  reach  the  tes tide,  being  cut 
off  from  it  by  a  septum  at  the  epididymis.  Should  an  operation  be 
required  in  this  form,  the  testicle  b  not  seen  as  in  the  n.»n genital. 

L  The  mcyvtmt  emgtnitat  (Fig.  I  IE). — In  this  form  the  funicular 
process  of  the  tunica  vaginalis  is  cut  off  from  the  peritoneal  cavity 
by  a  septum  at  the  internal  ring.  The  septum  yields  to  the 
pressure  of  the  hernia,  and  becomes  invaginated  before  it  into  the 
unobl iterated  funicular  process,  which   is  nearly  always  distended 

with  fluid  (infant it?  hfdroceU) 
and  consequently  may  obscure 
the  evidence  of  a  hernia.  Should 
an  operation  be  necessary,  the 
anterior  layer  of  the  funicular 
process,  and  the  elongated  sep- 
t  it  in  forming  the  spurious  sac, 
will   have  to  be  cut  through. 


Flo.  111. — A  congenital  inguinal   hernia.  Pw.    415.  —  Kucpted    cou- 
th c   roll   of  paper    is  that    originally  *              genital  tank,     (Bryanta 
pldcfd  i  n  the  s  peci  men  1  »y  Ferei  *al  I  Foit .  S  q  rgerj . ) 
Uartliolorncw'a  Hospital  Museum.) 

Here,  as  in  the  funicular  variety,  the  hernia  is  not  in  contact  with 
the  testicle* 

5.  The  infantile  hernia  is  one  in  which  the  intestine,  enclosed  in 
its  aae,  descends  behind  the  funicular  process  of  the  tunica  rigin&tta, 
which  h  as  remai  n  ed  unobl  i  to  ra  ted  a  nd  d  is  ten  ded  w  i  th  lluid  { infantile 
kydroodefc  but  ia  cut  off  by  a  septum  at  the  internal  abdominal  ring 
from  the  general  peritoneal  cavity.  Should  an  operation  become 
necessary,  three  layers  of  peritoneum  have  to  be  cut  through,  viz., 
the  anterior  layer  of  the  unobliterated  funicular  process  of  the  tunica 
vaginalis  ;  the  posterior  layer  of  the  same  [  and  finally  the  true 
sac.  The  last  two,  however,  are  generally  intimately  blended,  so 
that  there  are  apparently  only  two  layers  to  cut  through.  These 
layers  are  separated  by  the  hydrocele  fluid  which  escapes  when  the 
anterior  layer  m  divided,  and  may  lead  the  surgeon  into  the  mistake 
that  the  true  sac  has  been  opened. 

The  direct  or  internal  inguinal  hernia  is  so  called  because 
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it   escapes   direetlf  through    the  external  abdominal  ring  without 

traversing  the  internal  ring  and  the  whole  length  of  the  canal, 
is  situated  internal  to  the  deep  epigastric  artery.  Before  escaping 
;it  the  external  abdominal  ring  it  either  pauses  through  or  under  the 
conjoined  tendon  of  the  internal  oblique  and  transversalis,  which  is 
situated  immediately  behind  the  external  abdominal  ring-  5  or  it 
protnidea  that  structure  in  front  of  it.  The  rover*  n??s  from  without 
inwards  arc:  1,  skin;  2,  superficial  and  deep  fascia;  3,  inter- 
fascia;  4,  transversal]*  fascia;  6,  >mh]>critoncal  fat:  and 
ti,  peritoneum  forming  the  sac.  When  the  conjoined  tendon  is 
protruded  in  front  of  the  hernia,  this  of  course  constitutes  an 
additional  covering,  and  will  then  be  found  between  the  inter- 
columnar  and  trans versalis  fasciae  It  will  thus  be  seen  that  ih<- 
coverings  of  the  direct  hernia  differ  from  those  of  the  oblique,  in  the 
alienee  in  the  former  of  the  cremasteric  fascia,  and  in  the  substitu- 
tion of  the  transversalis  for  the  infundibuliform  prooeafl  of  that 
fascia.  The  spermatic  cord  with  its  coverings  from  the  cremasteric 
and  in  fund  ibuli  form  fascia  lies  to  the  outer  side*  From  what  has 
been  said  above,  it  will  be  seen  that  the  epigastric  artery  is  situated 
tm  the  inner  side  of  the  neck  of  the  sac  in  the  oblique;  on  tin 
outer  Mile  in  the  direct,  The  Urieture  when  the  hernia  is  strai 
lated  is  generally  in  the  neck  of  the  sac,  and  this  may  be  situated 
at  the  external  abdominal  ring  or  at  the  aperture  in  the  conjoined 
tend ■  in  through  which  the  hernia  has  passed, 

Two  varieties  of  direct  inguinal  hernia  are  described  according 
as  the  protrusion  takes  place  internal  or  external  to  the  obliterate  1 
hypogastric    artery,   but   are    not    of   sufficient    importance    to    be 
ibed  here, 

A  direct  henna  may  also  extend  inwards  forming  a  pro  peritoneal, 
prevesical  pouch. 

Sign*  and  diagnmi*  of  inguinal  hermia. — There  ia  a  swelling 
the  inguinal  region  having  the  general  characters  of  hernia  ah- 
given,      When  incomplete  the  swelling  will  be  in  the  groin,  and  has 
10  he  ohiolly  distinguished  from  enlarged  inguinal  glands,  a  femoral 
herni  1  red    hydrocele   of   the    cord,    nott -descended    testicle, 

11  in  the  inguinal  canal,  and,  in  rare  instances,  from  nitty  and 
ut her  tumours  of  the  cord.      When  it  is   complete  *,*.,  has  pa 
mt<  1  the  scrotum,  the  diagnosis  has  to  be  made  from   hydrocel 
the   tunica  vaginalis  hematocele,  solid   tumours  or  the   testicle,  and 
varicocele,     1.   In  trdarged  gkmds  the  canal  is  free,  the  gland 
felt  in  front  of  it,  and  some  cause    is  present  to   acoouHt    for    their 
cement,     S,    In  fr  moral   fiernia   the  swelling   in   extern*]    to 
.pine  of  the  pubes,  the  neck   of  the   hernia   is  below    Pomp 
tent,  the    inguinal   canal  is   free,  but  the   hi 
through  Ha  front  wall,  and  to  return  it  pressure  must  bf  mad 
a  direction  downwards,  backwards,  and  then  upwards.      In  inguinal 
hernia,  on  the  contrary,  the  swelling   is  internal  to,  or  covers 


DIAGNOSIS  OF   INGUINAL    HERNIA. 


1M7 


spine  of  the  pubes ;    the  nock  is  above    Poupart's  ligament;    the 
inguinal  canal  is  occupied  by  it,  and  to  return  it  pressure  mu 
in  i  li<  upwards    and    nut  wards,      &    In    fftcjfffed   htjih<»  COtd 

the  swelling  is  translucent,  tense,  oval,  and  well-defined,  and  it 
can  not  be  returned  into  the  abdomen.  There  is  no  expansile 
impulse  on  cough,  4-  In  rrtaittrd  testicle  that  organ  is  absent  Irani 
the  scrotum  ;  there  is  no  impulse  on  cough  ;  tus titular  sensation 
can  be  obtained  by  pressure  on  the  swelling  ;  and  the  swelling 
riuniot  be  returned  into  the  abdomen.  If  the  testicle  is  inflamed  or 
the  cord  is  twisted  (see  Tor  don  of  the  Spermc&ic  Cord),  vomiting 
may  be  present,  but  it  has  not  the  gushing  character  of  the  vomit- 
ing of  henna,  and  constipation,  if  also  present,  is  not  complete. 
There  may,  however,  be  a  strangulated  hernia  in  addition  to  an 


Ptfl    lift, — Direct  in  gin  11:1 1  hernia,  with 
line  of  hicwion. 


Fig.  44  7  < — Oblique  inguinal  hernia  Idl 
Bid*,  direct  right  side,  Willi  Itaai  uf 
inefcion. 


inflamed  testicle.  The  diagnosis  in  such  a  case  is  very  difficult. 
If  in  doubt  an  exploratory  incision  should  be  made  over  the  tumour* 
5,  In  hydrocele  of  the  tunica  vaginalis  the  tumour  is  translucent, 
tense,  and  semi- fluctuating ;  there  is  absence  of  impulse  on 
coughing,  freedom  of  the  cord,  and  a  history  of  it  having  begun  at 
the  bottom  of  the  scrotum.  In  infants,  however,  a  bemia  may  be 
translucent,  and  in  a  hydrocele  of  the  congenital  variety  the  fluid 
can  be  pressed  back  inn*  the  abdomen,  but  it  does  m>t  return  with 
the  gurgle  or  slip  ristie  of  a  hernia.     6,   In  varicocele  the 

dilated  veins  can  be  felt  in  the  scrotum,  and  the  impulse  on  cough 
has  a  thrill-like  character.  A  varicocele,  like  a  hernia,  is  reduced 
on  the  patient  lying  down,  but  if  the  linger  is  placed  firmly  over 
the  ring,  the  veins,  on  the  natienj  rising,  refill,  notwithstanding  the 
pressure  of  the  finger,  whereas  a  hernia  would  remain  reduced. 
The  widirect  hernia  cannot  be  distinguished  from  the  tttr&t,  when 
\\w  rings  get  dragged  opposite  one  another,  except  by  the  pulsations 
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of  the  deep  epigastric  artery  just  within  the  ring,  the  artery  to 
internal  to  the  oblique  and  external  to  the  direct     The  indirect  is 
more  common  in  the  young,  the  direct  in  the  old. 

Ti"!ttii<nt. — What,  lias  already  been  said  on  this  subject  with 
regard  to  hernia  generally  is  applicable  here,  and  it  need  only  be 
added  that  if  an  operation  in  necessary  the  incision  (Figs.  446  and 
447)  should  he  made  downwards  and  inwards,  over  the  long  axis 
of  the  hernia,  beginning  just  above  the  external  abdominal  ring,  or 
at  the  internal  ring  if  it  is  decided  to  divide  the  stricture  from 
without  inwards  {see  p.  906)  ;  and  that  the  stricture,  fffoethet  the 
hernia  be  direct  or  indirect,  should  be  divided  directly  upward*,  so 
as  to  avoid  the  epigastric  artery, 

Bilocular  hernia  is  a  hernia  in  which  the  sac  is  divided  into  two 
loculi  communicating  by  a  single  orifice  with  the  abdominal  cavity 
(Fig.  4  U,  3,  p,  910).     Mr.  Moynihan  divides  the  varieties  into — 

(1)  Pr®}Mirit4)nml  or  intraparietai,  where  the  upper  and  inner 
loculus  lies  between  the  peritoneum  and  muscular  wall,  extending 
upwards  towards  the  anterior  superior  iliac  spine,  downwards  and 
backwards  towards  the  iliac  fossa,  or  downwards  and  inwards  in 
front  of  the  bladder.  The  outer  and  lower  loculus  may  ex 
downwards  into  the  scrotum  or  not  further  than  the  inguinal  canal 
It  is  generally  congenital  in  origiut  arising  from  one  of  the  peri- 
toneal fossa?  on  the  inner  aspect  of  the  alxlominal  wall,  but  may  be 
acquired,  either  by  reduction  m  ntfil%  or  by  wearing  a  truss. 

(2)  Interstitial  or  ititer/xirittuL — In  this  variety  the  hernia  is 
generally  connected  with  an  undescended  testis  which  blocks  tin; 
way,  one  loculus  being  formed  by  the  tunica  vaginalis  testis,  an. J 
the  other  extending  upwards  between  the  external  and  internal 
oblique.  But  it  may  occur  in  women,  or  in  men  with  a  normally 
descended  testis.  Generally  the  external  abdominal  ring  is  el- 
and behind  and  above  it  a  rounded  or  oval,  somewhat  flattened 
swelling  extends  upwards  and  outwards  towards  the  anterior  iliac 
spine.  If  the  hernia  can  l>e  reduced,  the  testis,  small  and  *»■! 
then  felt  in  the  inguinal  canal,  and  an  attempt  to  apply  a  truss 
causes  pain.  Indeed,  the  testis  may  undergo  inflftttUMtiofl  and 
strangulation  although  the  hernia  can  be  reduced. 

In  bilocular  hernia  strangulation  may  occur  at  the  opening  into 
the  peritoneal  cavity  and  at  the  orifice  of  the  lower  and  outer  aac, 
Taxis   is   likely    to   result    in    incomplete   reduction   or   redo. 
t»  maw?.       In   ojH.-r;diiijj;   it    is  absolutely   necessary   to   reftl  I 

uf  the  sac  where  it  joins  the  peritoneal  cavity  and  to  ten 
the  siM-  up  to  Lhii  level.     When  combined  with  retained   testicle  a 
truss  with  a  <-ahape4  pad  should  be  worn  if  practicable  above  the 
testicle.    If  the  truss  causes  the  testicle  to  become  frequently  iulln 
the  tcHticle  had  better  l>e  removed  (see  Bdamed  Tr*ti*)> 

Retroperitoneal  hernia,— The  cc&eum  or  sigmoid  Baton  may 
hp   and    down    behind    the    peritoneum,    H Sliding    km 
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"  Ilemie  par  gltssement"  The  gut  may  apparently  be  pushed 
back  with  ease,  but  forthwith  returns  underneath  the  truss.  On 
exposing  the  hernia,  no  sac  or  only  a  partial  sac  may  be  met  with ; 
hence  care  is  necessary  not  to  hastily  injure  the  gut.  The  partial 
sac  may  be  raised  as  a  flap  and  stitched  over  the  bowel  where  it  is 
uncovered  by  peritoneum,  which  is  then  completely  returned  to  the 
abdominal  cavity. 

The  operation  for  the  cure  of  inguinal  hernia  by  excision 
of  sac  and  suture  of  the  ring  is  now  one  of  great  frequency,  and 
the  good  results  are  seen  in  the  diminution  of  cases  of  strangulation. 
In  order  to  avoid  a  recurrence,  many  methods  of  performing  the 
operation  are  being  continually  devised.  Whilst  all  these  methods  are 
usually  successful,  none  are  as  yet  perfect.  The  smaller  modifications 
are  innumerable,  varying  with  individual  surgeons,  and  surgeons  have 
necessarily  to  introduce  modifications  to 
meet  the  variations  presented  by  different 
cases,  for  it  is  proverbial  that  no  two 
cases  of  hernia  are  alike.  Even  when 
bilateral  there  are  always  differences  to 
be  noted  between  the  two  sides.  It  can- 
not be  said  that  any  special  method  is 
the  most  efficient,  nor  suitable  for  every 
case.  The  various  methods  may  be  Fia^448.-Method  of  folding  up 
,..,,.  _,       J       .  the  sac  in  Mace  wen  s  method 

divided  into  two  groups,  Macewen's  0f  radical  cure  of  hernia, 
operation  being  taken  as  the  type  of  the        s.  Sac.     r.  Internal  abdo- 

one   and    Bassini's  of   the    other.     The       "T*1  rin«-     p  p-   Parietal 

....  7,v     ,  peritoneum, 

essential  points  for  success  are — (I)  the 

removal  of  the  whole  sac  including  the  neck  ;  and  (2)  the  closure  of 

the  upper  end  of  the  inguinal  canal.     The  best  material  for  the 

buried  sutures  is  kangaroo-tail  tendon  or  silk. 

(1)  Afacewen's  method. — Macewen  dissects  up  the  sac  and  frees 

it  as  far  as  the  internal  abdominal  ring  by  introducing  his  finger* 

along  the  inguinal  canal.     The  internal  ring  having  been  reached, 

the  peritoneum  is  separated  for  about  half  an  inch  from  the  whole 

of  the  abdominal  aspect  of  the  circumference  of  the  ring.     The 

external  oblique  is  not  divided.     A  stitch  is  firmly  secured  to  the 

distal  extremity  of  the  sac  and  a  needle  carrying  the  suture  is  passed 

in  a  proximal  direction  several  times  through  both  layers  of  the 

sac,  so  that  when  pulled  upon  the  sac  becomes  folded  upon  itself 

like  a  curtain  (Kig.  448).      The  needle  is  then  brought  out  through 

the  anterior  abdominal  wall  just  above  the  internal  ring,  and  the 

folded   sac  having  been   pushed    through  the  ring   in    the    trans- 

versalis    fascia    is    secured    there  by    the    suture.     The    internal 

oblique  and  transvernalis  muscles  are  now  drawn  under  Poupart's 

ligament  and  there  fixed  by  a  suture  so  as  to  close  the  internal 

ring,   the   aponeurosis   of   the   external   oblique   being  avoided   so 

that  its  elastic  recoil  shall  not  draw  open  the  canal.     The  external 
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abdominal  ring  is  then  laced  up  and  the  skin-incision  closed  in  the 
usual  way. 

Modifications. — (a)  Stanmore  Bis/top's  method. — Stan  more  Bishop 


Fig.  449. 


Testis. 


Fio.  4M. 


Fias.  449,   450    4M. — Method  of  treating  the  sac   in  Stanmore   fiishep's   method 
of  radical  cure  of  hernia. 


dissects  up  the  sac  and  frees  it  from  the  surround  tag  structure*  as 
far  as,  but  not  beyond,  the  internal  abdominal  ring.  A  long  suture, 
maid  nt  lmth  6Ddl  by  needles,  is  now  passed  from  below  up  wards 
ihroii  wall  of  the  sac  in  such  jl  way  that,  when  the  end*  are 

p< died  upon j  the  sac  is  drawn  up,  not  like  a  curtain  aa  iu  MaeeweuTs 
operation,  but  like  a  purse  (Fig.  449).  The  neck  of  the  sac  is  next 
in  paginated  on  one  side  before  the  finger,  and  the  needle  beteogiag 
to  tlie  end  of  the  thread  ou  that  side  passed  through  the  intvmal 
ring  and  made  to  pierce  the  abdominal  wall  from  within  outwards 
(Fig.  1"*0).  The  He  thing  is  done  on  the  opposite  side.  When 
both    threads    are    presenting    through    the    muscular   structures 


Kru.  U'± — Kociiera  method  nf  r*<U« 
i  |)  :ure  of  beruw,     (Jacgbaoii,) 


Fiu.  453.-  K  method   oi   radical 

cure  of  Lurniji,      i  JjuviIisoti.) 


(Fig.  450)  they  are  pulled  up,  the  sac  being  at  the  same  time 
uivELgmated  1  before  the  finger  as  the  threads  are  drawn  upon.  The 
-  then  turned  inside  out  in  its  passage  and  becomes  fixed  as  a 
hhniiNiJ  boss  exactly  over  the  internal  ring,  its  peritoneal  sit 
being  turned  towards  the  intestine  and  its  first  fold  on  either  side 
being  firmly  applied  to  the  peritoneum  immediately  within  the  ring 
(Pig,  451)*  The  ends  of  the  thread  are  now  tied  firmly,  but  not 
tightly,  uver  the  dog,  which  with  the  canal  is  then  further  closed  by 
buried  sutures,  so  place  1  m  to  draw  the  superior  half  of  the  anterior 
wid]  of  tbe  canal  and  internal  pillar  of  the  external  R8g  well  over  in 
front  of  the  inferior  half  and  external  pillar. 

(ft)  Marker's  mtthwi.— Barker  dissects  out  only  the  neck  of  iln- 
sac,  ligatures  it  and  cuts  it  through  half  an  inch  below  the  ligature. 
The  scrotal  portion  (A  the  sac  is  removed.      The  neck  of  the  sac  is 
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fixed  to  the  abdominal  wall  by  the  same  ligature  that  closes  the 
internal  ring.     The  external  abdominal  ring  is  next  laced  up  as  umiuI. 

(<?)  BalF*  method. — -Ball,  of  Dublin,  after  dissecting  out  the  sac, 
recommends  torsion  or  twisting  before  ligaturing  the  neck  tod 
cutting  oft"  the  body  of  the  sac.  Care  must  be  exercised  in  applying 
torsion  since  the  peritoneum  has  been  drawn  down  and  the  bladder 
pulled  into  the  wound. 

(d)  Kochrr ",<  wuthod  cousists  in  dissecting  out  the  lie  find  in  then 
passing  a  dressing  forceps  through  I  small  incision  in  the  aponeurosis 
of  the  external  oblique  and  fibres  of  the  internal  oblique  external  to 
i  In  deep  abdominal  ring  (Fig.  4  51').  The  sac  is  seised  by  the  for 
drawn  out  of  the  incision  in  the  aponeurosis  (Fig.  458),  twisted  up 
into  a  cord  and   laid   down    between   the  pillars  of    the  ext< 


Fji>.  I  ft] — Km-hcr'a  method  of  radical  mire  of  hernia,     (Jncobscm*) 

abdominal  ring,  where  it  is  fixed  by  the  sutures  used  to  draw  the 
pillars  of  the  ring  together  (Fig.  454). 

(e)  MrBumer/n  m*'thwt* — McHurney,  of  New  York,  treats  the 
wound  by  open  incision  after  dissecting  out  and  ligaturing  the  sac. 
He  endeavours  to  keep  the  wound  an  open  one  by  turning  in  the 
integument  and  suturing  it  to  the  deep  fascia.  He  then  pao 
with  iodoform  gauze  and  allows  the  wound  lo  granulate.  The 
(round  takes  from  three  to  six  weeks  to  heal,  but  the  firm  scar  left 
completely  obi  iterates  the  inguinal  canal. 

(2)  Battktfi  method, — This  is  a  method  recently  much  used. 
An  incision  is  made  from  the  internal  to  the  external  ring  parallel 
to  and  about  |4ncb  above  Poupart's  ligament.  Tin'  extern*)  ring 
having  been  defined,  the  aponeurosis  of  the  external  obliqi 
divided  fmiu  the  apex  of  the  ring  the  whole  length  of  the  akin* 
ncisiun.     The  sac  is  next  defined,  cleared  with  the  finger  as  high  as 


CURE  OF   INT.UINAL    HERNIA. 


02S 


the  internal  ring,  the  neck  ligatured  and  the  body  cut  away.  The 
cord  is  now  liFtad  out  of  the  inguinal  onud  and  held  aside  (Fig.  455). 
The  internal  oblique,  with  the  trans  versalis  and  transversal  is  fascia, 
t  separated  from  the  aponeurosis  of  the  external  oblique  and 
from  the  peritoneum,  and  Hewn  by  four  or  five  silk  or  kangaroo- tail 
sutures  to  the  deep  internal  surface  of  Poupart's  ligament,  which 
should  hare  been  previously  defined.  In  Fig.  455  two  of  the 
sutures  (d  i)  are  seen  in  situ*  Wlum  all  the  sutures  have  been 
passed  they  are  tied  beneath  the  cord  and  thus  pull  the  eon  joined 
tendon  of  the  internal  oblique  and  transversalis  with  the  tnnis 
firmly  downwards  and  outwards,  and  so  form  a   firm 


Fio.  455.— Method  of  applying  the  sutures  in  the  radical  cure  of  hernia  bj  the 
modified  Bfcaini  method.  a.  Aponeurosis  of  ttxteraal  oblique  turned  down. 
0.  Silk  ligature  holding  spermatic  eord  v  aflidet  o+  Director  retracting  the  upper 
i!i  i.t  tin*  divided  »fon«nroHfl  of  the  externa]  oblique.  &  ami  I.  Two  of  ihv 
dtep  huIi i res  passed  through  the  deep  iutei ual  Bgrfsse  of  Pa u part's  ligament  And 
conjoined  idi-Lii.  0,  The  conjoined  tendon  of  the  inUroul  obliqiM  ami  trans- 
rerun  N*  ;md  traiiNversnlu  fascia.  j|.  Continuous suturo  for  sewing  up  the  divided 
aponeurosis  of  the  external  oblique,  i  i.  The  akin  in  which  wmt  of  tbe  spots 
indicated  at  which  the  skin  sutures  should  he  passed. 

posterior  wall  to  the  inguinal  canal.     The  aponeurosis  is  now  rm 

by  a  continuous  suture  (Flft  45ft,  n),  and  the  skin  wound  eh.-. -I. 
The  displacement,  of  the  cord,  it  is  said,  sometimes  causes  pftfa  on 
pressure,  and  rarely  congestion  or  inflammation,  ami  fttarophy  ol  tlie 
testis.  Many  recurrences  are  stated  to  have  been  met  with  after- 
wards, but  this  has  not  been  the  experience  of  one  of  ns  (Walshum). 
UidttttVs  moiliJicatiou.^Wn^U^,  oi  Baltimore,  makes  an  ineiaion 
parallel  to  PouparVs  ligament  frmii  the  snitenor  superior  spine  of 
I  In-  ilinm  to  the  puhiu  spine.  He  divides  the  aponeurosis  of  Ihe 
extern i ml  oblique  the  whule  length  of  the  skin-i  nekton.  The  sac 
is  tlien  dissected  up  and  sutured  by  quilted  sutum  at  as  higli  a 
level  u  possible  and  then  the  lower  portion  is  out  away.  The 
spermatic  cord  is  now  transplanted  to  the  outer  angle  of  the  wound 
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in  the  external  oblique  and  the  rent  in  the  aponeurosis  sutured  in 
its  entire  extent  beneath  the  cord.  In  tins  way  the  cord  hikes  ■ 
subcutaneous  course  and  a  &«i  mi  canal  has  bean  fashhaii  I 

which  pUBei  outwardi  and  upwards  from  the  internal  abdominal 
Hug.  Halstcd  has  recently  modified  his  method  further,  and  n<> 
longer  transplants  the  vas, 

A  femoral  hernia  is  one  that  escapes  into  the  femoral  sheath, 
and  nearly  always  internal  to  the  Femoral  vessels,  though  in  very 
exceptional  eases  it  has  been  found  external  to  them.  As  a  rule,  it 
leaves  the  abdomen  at  the  femoral  ring,  and  after  passing  down- 
Is  through  thfl  femoral  canal,  emergt-s  at  the  saphenous  opening 
and  then  turning  upwards  and  outwards  over  the  falciform  pn 
of  the  fascia  lata,  passes,  should  it  further  increase  in  size,  over 
Poupart's  ligament  on  to  the  aponeurosis  of  the  external  oblique 

muscle  of  the  abdomen.  The  neck  of 
the  sac  is  situated  at  the  femoral  rtm/ 
{Fig.  456),  and  is  therefore  bounded  in 
front  by  Pou part's  ligament,  behind  by 
the  bone,  internally  by  the  sharp  wiry 
edge  of  (iiiu  hermit's  ligament,  and  ex- 
ternally by  the  femoral  vein,  from  which 
it  is  only  separated  by  the  innermost 
Beptttia  of  the  femoral  sheath.  The 
spermatic  cord  is  close  above  it;  the 
epigastric  artery  pusses  a  little  external 
to  it ;  but  there  is  no  structure  of  im- 
portance, as  a  rule,  on  its  inner,  and 
upper  and  inner  side.  The  obturator 
artery,  however,  may  be  given  off  fnn.j 
the  deep  epigastric  or  external  iliac 
artery,  and  encircle  this  part  of  the  ring 
in  its  course  to  the  obturator  foramen  {Fig*  4 06).  It  is  then  in  greal 
danger  of  being  wounded  in  dividing  the  stricture.  Fortunately, 
however,  although  the  artery  often  arises  in  this  abnormal  manner, 
it  does  not  then,  as  a  rule,  take  the  above-mentioned  dangerous 
eotirse,  but  passes  along  the  outer  side  of  the  riui^  where  it  la  out 
of  danger.  The rmw/w*  0/  a  femoral  hernia  (Fi#  l~>~)  are — lt 
skin;  l\  superficial  fascia  ;  3,  cribriform  fascia;  4,  anterior  layer 
of  the  femoral  sheath,  called  th»  famia  propria ;  5,  sept  tun  cniraJc  ; 
6,  subperitoneal  fat  ;  ana1  7,  peritoneum  forming  the  sac,  The 
fascia  propria  is  often  very  thin,  or  in  places  absorbed,  so  that  little 
more  than  skin  and  one  or  two  delicate  layers  of  fascia  cover  the 
sac.  But  it  may  be  greatly  thickened,  especially  over  the  neck  ot 
the  s:n\  whi  re  it  m:iy  form  distinct  fibrous  bands,  which  go  by  tin- 
Dame  of  the  ircA.  Femoral  hernia  is  never  congenital 
except  where  there  is  a  hernia  of  the  testis  or  ovary  (emu 
of  terti*  of  QW&y)  \  un^  seldo rurs  before  adult  life.     It  is  orara 


Fio,  456. — The  obturator  artery 
given  off  abnormally  from  ihv 
e]u#i*trii*p  and  running  round 
the  Itppet  ftnrl  ihrn.T  >\<\o  of  u 
faniMUl  !H-niL:i.  [81  Bartholo- 
1D1V3   ll-->]'H;il  Museum.} 
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common  in  women  than  in  men.  The  tfrirf  my,  when  the  hernia  is 
strangulated,  is  at  Gimberuat  s  ligament  at  the  saphenous  owning, 
or  more  rarely  at  the  deep  crural  arch. 

'**. — A  femoral  hernia  appears  (Fig.  458)  as  a  tense  gVfVrffir 
swelling  ai  the  upper  and  inner  part  of  the  thigh.  ju*t  l«oIm\  Von 
I  ligament  Internal  tu  the  femoral  vessels,  and  external  lo  tin* 
spxne  of  the  pubes.  It  is  usually  small  but  may  .sometimes  Ike  as 
large  as  an  orange,  or  even  larger*  It  then  extends  upwards  and 
outwards  over  Poupart  s  ligament  towards  the  iliac  spine,  mid 
appears  as  an  elongated  soft  and  yielding  swelling  with  its  km% 
axis  parallel  to  the  ligament,  Its  neck,  however,  on  itatjl  hi 
traced  below  the  ligament  towards  the  femoral  ring.  The  characteristic 
signs  of  hernia  are,  of  course,  present. 

The  dvtffnuns  haa  chiefly  to  he  made  from  enlarged  glands,  varix 
of  the  saphenous  vein,  inguinal  hernia,  and  psoas  abscess,      I.   In 


Fig.  457 — Femoral  hernia.  The  cover- 
ing nflf  to  shufr  the  sac 
^St.  lUrtholomuw "s  H'^pital  Museum  J 


Fw.  4jS.— Feinuiil  tmuiji,  #it|]  line 
of  inoilfoa, 


mtfargad  ptemdi  there  is  no  impulse  on  eough  ;  they  can  be  raised 
from  the  deeper  tissues,  and  there  will  probably  be  some  evident 
cause,  as  a  sore  on  the  foot,  etc.,  to  account  for  them.  A  small 
piece  of  irreducible  omentum,  however,  may  almost  exactly  resemble 
IB  enlarged  gland  in  the  femoral  M&tl  :  and  it  may  he  impossible 
to  make  i  diagnosis  without  exploring  the  ring,  an  opcralion  which 
should  always  be  undertaken  if  symptoms  of  Matriculation  of  the 
inir    rine  are   present.      At   times  there   mav   U-   m  m  land 

over  a  hernia.  -'.  In  wrix  of  ihv  iqpfanplM  MtH  tin  vein  is 
generally  also  varicose  lower  down  the  limb,  and  the  impulse  on 
coughing  has  a  peculiar  thrill-like  character,  anil  extends  ftjfo  IO0M 
distance  down  the  vein.  Winn  the  swelling  is  reduced  b)  |1 
the  patient  on  her  back,  and  the  ring  is  closed  by  the  finger,  the 
vein  refills  when  she  rises,  whereas  the  hernia  remains  reduced  as 
long  as  the  finger  is  kept  in  position,  3.  In  inguinal  hi  nun  the 
neck  of  the  sac  is  above  I'ouparta  ligament,  and  inside  or  0Y6T  the 
l|HD<  of  the  pubes;  iu  femoral  hernia  the  neck  is  beta*   Poupart  7* 


926 


DISEASES   OF   REGIONS. 


ligament  and  outside  the  is  pine  of  the  pubes*  In  inguinal,  the 
hernia  goes  ba&  in  a  direction  upwards,  outwards  and  backwards  : 
in  femoral,  downwards,  and  then  backwards  and  upwards.  En 
inguinal,  the  hernia  occupies  the  inguinal  canal,  and  uiav  descend 
into  the  scrotum  or  labium  ;  in  femoral,  the  inguinal  canal  is  felt 
live  oo  passing  the  finger  into  it.  4.  In  pma$  ahsct**  the  swelling 
is  generally  at  first  external  to  the  femoral  vessels.  There  is 
usually  fulness  in  the  iliac  fossa,  and  fluctuation  can  bo  del' 
above  aud  below  Pnu  parts  ligament.  Some  cause  for  the  abscess, 
such  aa  caries  of  the  spine,  is  generally  evident, 

Tttntmrnt. — All  that  need  be  mentioned  in  addition  to  what  has 
already  been  said  of  the  treatment  of  hernia  in  general  is — 1*  That 
the  femoral  truss  (Fig.  435)  should  have  the  pad  more  vertically 
placed,  and  the  button  fur  the  strap  should  be  on  the  end  of  the 
spring  and  not  on  the  back  of  the  padt  as,  if  placed  in  the  latter 
situation,  it  causes  the  pad  to  rise  up  and  so  allow*  the  hernia  to 
escape  beneath  it,  2,  That  in  applying  the  taxis  the  leg  should  be 
Hexed,  slightly  add uc ted,  and  rotated  inwards,  to  relax  the  falciform 
prooeea  of  the  fascia  lata,  3.  That  on  account  of  the  unyielding 
nature  of  the  parts  there  is  but  little  prospect  of  reducing  the  henna 
under  chloroform  or  by  a  hot  bath.  4,  That  should  the  hernia 
become  strangulated,  ulceration  is  rapidly  produced,  owing  to  the 
pressure  of  the  sharp  edge  of  Uimbemat's  ligament.  Therefore,  if 
the  hernia  is  not  returnable  by  moderate  taxis,  an  operation  should 
immediately  be  performed.  5.  That  the  incision  (Fig*  168)  should 
be  made  in  a  vertical  direction  over  the  inner  side  of  the  neck  of  the 
hernia,  the  skin  being  nipped  up  and  transfixed  to  avoid  injuring 
the  sac,  as  the  coverings  are  often  very  thin,  6.  That  the  stricture 
should  be  divided  in  an  upward  and  inward  direction  through  the 
junction  of  (Jimhernata  with  Hey's  ligament.  If  made  directly 
inwards,  the  resulting  aperture  is  so  large  that  it  is  difficult  m 
quently  to  keep  up  the  hernia  with  a  truss  ;  while  if  made  direetly 
upwards,  the  spermatic  cord  and  epigastric  artery ,  and  if  outwards, 
the  femoral  vein,  are  endangered.  7.  Several  small  notches  are 
prefcrahle  to  a  single  and  larger  incision,  as  there  is  less  danger  of 
wounding  an  abnormal  artery  should  one  be  present.  S.  Should 
such  mi  abnormal  artery  be  wounded  it  must  be  tied  if  pose 
enlarging  the  incision  if  necessary ;  otherwise  an  attempt  may  be 
mile  to  twist  it  or  a  pressure  forceps  may  he  left 

W  of  femoral  hern  in. — Make  an  incision  over  the  hernia  from 
a  little  above  Pou  part's  ligament  vertically  downwards  about  9£ 
inches.  Having  freed  the  sac,  opened  it,  and  returned  its  contents, 
clear  the  neck  with  the  linger  passed  up  the  femoral  canal.  Ligature 
the  neck;  cut  away  the  body  of  the  sac,  aud  with  the  aid  of  long 
slightly  curved  needles  carry  the  two  ends  of  the  ligature,  which 
has  been  tied  round  the  neck,  up  the  femoral  canal  anterior  to  the 
peritoneum  and  make  them   emerge  through   the  abdominal  wall 
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just  above  the  round  ligament  or  spermatic  con!  about  a  quarter 
of  an  inch  apart.  On  tying  the  two  ends  of  the  ligature  the  sac 
will  be  drawn  well  belli  ml  the  abdominal  parletes.  Whilst  passing 
thd  ligatures  protect  the  femoral  vein  with  the  linger,  and  draw  up 
the  skin-incision,  that  the  neediea  may  emerge  in  the  wound,  *  h\ 
letting  go  the  skin  the  knot  oF  the  ligature  will  be  covered  by  it* 
Some  KtrgeoBfl  now  draw  up  the  ptrtinriiB  muscle  to  I\>uparts 
ligament  and  sew  Hey'a  ligament  to  Cooper's  ligament  (a  baud  of 
strong  ligamentous  fibres  running  along  the  pectineal  ridge  of  the 
puhes)  by  one  or  two  silk  sutures,  thus  closing  the  femoral  canal, 
but  in  our  experience  this  procedure  is  of  little  value. 

Hernia  cruralis  pre  vascularis  in  a  hernia  which  bulges  below 
l'ou purts  ligaim  nt  in  front  of  the  blood- vessels.  It  has  followed 
forcible  manipulation  for  the  reduction  <»f  i  oongemital  dislocation  of 
the  hip,  probably  owing  to  a  rent  between  the  sheath  of  the  vessels 
and  Poii part's  lignmeut. 

Umbilical  hernia  (oxomphalos,  or  omphalocele)  is  one  that 
escapes  at  the  umbilicus  There  are 
three  distinct  forme,  the  congenital, 
the  infantile,  and  the  acquired.  1 .  The 
rmttji ntf'il  is  due  to  an  arrest  of  develop- 
ment, whereby  the  umbilical  ring  is 
imperfectly  closed,  and  a  portion  of 
intestine  remains  outside  the  abdomen 
enclosed  by  the  tissues  of  the  cord. 
This  form  is  rare.  2.  The  int'inttih- 
is  produced  by  a  stretching  of  the 
umbilical  cicatrix,  and  usually  appears 
soon  after  birth  at*  the  result  of  crying, 
coughing,  or  straining  to  pass  water, 
<  <uise<|uent  upon  a  phimosis  or  narrow 
meatus.  3.  The  acquired  form,  ac- 
cording to  Mr.  Hirkett,  consists  of  a 
pp  trusiou  of  the  parietal  peritoueum  through  the  fibres  of  the 
linea  alba,  near  the  umbilicus,  and  seldom  appears  before  middle 
adult  life.  It  is  especially  common  in  stout  females  who  have 
borne  many  children.  The  sac  is  very  thin,  frequently  cribriform 
or  altogether  deficient  in  places,  and  may  be  tabulated,  double,  or 
composed  of  several  pouches  or  sacculi,  the  result  of  adhesions 
between  the  walls  and  the  content  a.  It  commonly  contains  i 
turn,  in  which  large  masses  of  fat  have  been  formed,  and  part 
of  the  transverse  colon,  and  sometimes  a  knuckle  of  small  intestine, 
which  mostly  lies  concealed  by  the  omentum  at  the  neck  of  the 
sac.  The  coverings  are: — 1,  the  skin;  Si,  the  superficial  and 
deep  fasni  iritfa  a  thin  layer  of  fat  between  them;  3,  the  fascia 
transversal  i*  *.  and  4,  the  peritoneum,  which  constitutes  the  sac. 

They    frequently,    however,    become    thmued>    adherent    to    one 


Fie*  459, — ITiubiliiaU  licmm,  show- 
ing the  attenuated  condition  of 
its  cowing.  (St.  Bartholomew'! 
Hospital  Muacuai.) 
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another,  or  partially  absorbed,  60  that  the  contents  of  the  hernia 
are  merely  covered  with  skin  and  a  thin  layer  of  fascia  (Fig.  451 

Symptom*. — In  infancy,  the  hernia,  which  is  known  by  nurses  as 
"starting  of  the  navel,'1  oomisti  of  i  protrusion  at  the  umbilicus, 
covered   by  thin   skin,  and  readily  returning  when  gentle  pressure 
is   applied,    and   when    once   seen   can   hardly  be  mistaken   for 
othrr  a  fleet  ion.      It   generally  undergoes  a  spontaneous  cure,      In 
adults  it  forms  a  globular,  tabulated,  or  sometimes  a  pendulous  or 
pyriform   swelling!  on   the  lower  part  of  which  the  cicatrix  of  the 
navel  is  seen.     It  often  attains  a  large  sv/.q,  nearly  always  extending, 
as  it  enlarges,  downwards  towards  the  pubea,  and  is  frequently  in 
part  or  completely  irreducible.      It  is  very  liable  to  become  obsU  ■ 
and   less  often  strangulated,  and  after  it  has  existed  some  time  is 
m\irlv  Always  irreducible,  owing  to  adhesion  of  the  omentum   t*v 
bout. I  ti»  the  wall  of  the  sac.      It  is  often  attended  by  flattil' 
dyspepsia,  and  colic,  and  by  alternate  attacks  of  constipation 
dift-trh"  A. 

7Vt'tttmtiit. — In  infants  the  hernia  generally  undergoes  a  spmi- 
banooiU  cure,  and  nothing  is  required  beyond  drawing  the  margins 
mi  ihc  hernial  ring  together  with  a  piece  of  strapping  applied  b 
versely  over  the  hernia.  Cuvuim  ision  .should  be  done  if  the  prepuce 
is  long  and  its  orifice  narrow*  In  idaltAp  an  umbilical  truss  or 
bandage  is  necessary,  or  when  the  hernia  is  Irreducible,  a  hollow 
supporting  truss.  When  the  hernia  is  in  run united,  the  patient 
should  be  placed  at  rest  and  an  enema  administered.  When 
strangulated,  an  operation  must  be  performed,  but  the  prognosis 
is  vary  grave.  The  incision  should  then  be  made  vertically 
the  swelling  in  the  middle  line,  and  the  sac  opened  with  care,  as 
the  coverings  are  ofteu  very  thin,  and  the  stricture  divided  it 
upward  direction.  If  omentum  presents  first,  as  is  usually  the 
case,  search  must  be  made  for  intestine,  and  the  latter  returned ; 
the  omentum  must  then  be  unravelled,  freed  if  adherent  to  the 
sac,  transfixed  with  a  double  ligature,  tied,  cut  oflT,  and  the 
stump  also  returned.  The  sac  should  then  be  cut  off  with  the 
redundant  skin  and  the  wound  sewn  up  in  the  waj  described  on 
pftge    189.      Uadicrd  eure  is  called    for   when   a   truss   fails  to    I 

back  the  bettiia   nod   obstruction   or  strangulation   is   Frequently 
occurring,  provided  the  patient  is  not  inordinately  stout  or  org 
eally  diseased,  and    the   hernia  st»  excessive  in  &IW  that  there  would 
probably  not  be  room  in  tl,,   abdomen  for  the  return  of  its  contents, 

The  cure  of  umbilical  hernia  may  be  done  by  e\ 
the  sac  and  the  edges  of  the  fibrous  ring  formed  by  the  UtMM  alba 
through  two  semicircular  incisions  meeting  above  and  below.      The 
peritoneum,  muscles  and  skin  may  theti  lie  united,  h 
by  sutures  ;  or  if  the  ring  is  very  large  and  its  margins  are  dense,  a 
large  flange  stitch   may  be  used  (Fig,  460),  as   practised 
Smith.      The  cicatricial   tissue  is  divided  all  round   the  ring  at  its 
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free  margin  down  to  the  rectus  muscle,  and  the  sutures  passed  first 
through  the  upper  fibrous  edge,  then  through  the  rectus,  thou 
through  the  lower  fibrous  edge  on  one  side  of  the  wound,  and  then 
in  the  reverse  order  through  the  tissues  on  the  other  side. 


±=^jc 


y*^f 
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Ki«i.  #00. — Qrcig  Smiths  method  of  performing  the  radical  cure  of  umbilici  hernia. 
A,  Transverse  section  through  hernia  and  yiarietes  showing  wcy  contents,  ring, 
siiul  lines  of  tBOMlfftl.  in.  ItiteMiiit',  OK.  Omentum,  IX*  Skin.  r.  Fascia, 
tkkk«t«d  at  margin  of  ring,  u.  Rectus  muscle*  \\  Peritoneum,  1,  Incjaion 
throng]}  (skin  of  sac,  which  is  continued  along  the  Huhperitoneal  tiHSue  to  margin  of 
ring.  2.  Same  nn  opposite  Hide.  I  let  ween  1  and  2t  skin  and  sac  are  removed  on 
free  surface*  and  sac  on  deep  aspect*  3  and  4.  Incisions  carried  deeply  through 
tliirkuncd  fascia  round  liiuljHicfll  ring  to  expose  recti.  B.  Out  returned,  omentum 
U»red,  superfluous  skin  and  sa«  removed,  t*ulures  placed,  incisions  in  facta 
opened  up  ami  recti  excused*  Referenees  same  is  in  A*  C,  Suture*  lied,  ifrill 
suture  to  one  side  of  parietal  line  of  junction,  D.  ISird  Veye  view  showing  double 
set  of  sutures  round  umhiliral  ring  and  cut.-meoua  wound.  (From  a  drawing  hy 
Mr.  Greig  Smith,) 

An  obturator  hernia  is  one  that  escapes  through  the  obtu- 
rator canal,  &&,  the  aperture  in  the  obturator  membrane  for  the 
passage  of  the  obturator  nerve  and  vessels.  The  neck  of  the  sue  is 
bounded  by  the  horizontal  ramus  of  the  pubes  above,  and  by  the 
sharp  edge  of  the  obturatur  membrane  elsewhere  ;  whilst  the  fundus 
either  pushes  the  obturator  externus  in  front  of  it,  or  passes  above 
that  muscle  Of  between  its  fibres  and   comes  into  contact   with   the 
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pectiaeusj  giving  rise  to  a  alight  fulness  in  the  upper  part  of  the 
thigh  just  below  Poupart's  ligament,  immediately  behind  and 
interna]  to  the  femoral  vessels.  The  coverings,  therefore,  art' — 
1,  skin  j  2,  superficial  fascia  ;  3,  fascia  lata;  t,  pectiueus ;  5,  fascia 
over  the  obturator  externus ;  fi,  obturator  externus  (sometimes) ; 
7,  pelvic  fascia;  8,  subperitoneal  fat;  and,  9,  peritoneum,  forming 
the  sac,  which  is  always  an  acquired  one.  The  relation  of  the 
obturator  artery  and  nerve  to  the  sue  is  variable,  but  the  nerve  is 
generally  to  the  outer  side  of  the  sac,  and  the  artery  to  the  outer 
side  and  behind.  The  hernia  is  always  small,  and  generally  consists 
of  the  lovver  portion  of  the  ileum,  often  of  only  a  portion  of  the 
calibre  of  the  gut  Obturator  hernia  is  rare  :  it  is  most  often  met 
with  after  the  age  of  fifty,  and  then  generally  in  women.  It  has 
not  always  been  diagnosed  during  life,  and  is  often  accompanied  by 
other  henme. 

Symptom** — The  chief  of  these,  in  addition  tci  those  of  strangula- 
tion, which  has  generally  been  present,  are  a  slight  fulness  below 
and  internal  to  the  femoral  vessels  perhaps  not  perceptible  unless 
the  two  sides  are  compared  ;  pain  down  the  inner  side  of  the  thigh 
or  knee  from  pressure  on  the  obturator  nerve;  pain  on  pressing 
over  the  obturator  foramen,  and  perhaps  some  increased  resistance 
or  swelling  in  this  region;  pain  on  rotating  the  thigh  outwards 
from  the  obturator  muscles,  which  are  then  put  on  the  stretch, 
pressing  on  the  hernia  \  and  pain  and  swelling  in  the  region  of  the 
obturator  membrane  on  examination  by  tbti  rectum  or  vagina*  From 
txU  hn*nnt  it  may  be  known  by  the  neck  being  below  instead  of 
above  the  ramus  of  the  pubes ;  and  by  the  femoral  ring  being  free. 

Treatment* — This  hernia  boa  occasionally  been  reduced  by  taxis, 
aided  in  one  instance  by  the  hand  in  the  vagina.  Hut  this  method 
is  dangerous  inasmuch  aa  the  gut  nun  be  injured  or  may  be  in  a 
unfit  to  return  into  the  abdomen.  Also  an  incision  has  been 
similar  to  that  for  femoral  hernia,  but  slightly  Longer,  ami 
after  having  divided  the  various  coverings  Mini  opened  the  sac,  the 
stricture  has  been  incised  in  a  direction  downward*  and  inwards, 
avoiding  the  obturator  artery  and  nerva  But  as  the  diagnosis  is 
always  doubtful,  the  obturator  ring  should  he  explored  through  an 
incision  in  the  middle  line  of  the  ahdom<  n,  the  hernia,  if  one  is 
found,  being  drawn  nut  from  the  ring  from  within  the  abdomen, 
after  the  stricture  has  been  cautiously  divided.  This  is  rendered 
eaaieT  by  raising  the  pelvis. 

Diaphragmatic,  or  phrenic  hernia,  is  one  that  protrudes 
through  the  diaphragm  into  the  thoracic  cavity*  It  is  very  rare  in 
this  country,  but  the  traumatic  form  is  not  uncommon  in  Italy  from 
stabs  aimed  at  the  heart     The  aperture  may  be  due  f  ■  nit.il 

defect,  to  the  enlargemenl  of  one  of  the  natural  openings,  or  to  a 
wound  or  laceration  of  the  diaphragm  including  both  serous  surfaces, 
such   as  may   lie  produced   by   a  crush  of  the  cheat,      The   b 


VKNTRAL    HERNIA. 


931 


usually  occurs  on  tibti  left  side,  the  liver  tending  to  prevent  any 
protrusion  on  the  right.  As  there  b  no  peritoneal  sac,  the  vise  us, 
which  is  usually  the  stomach  or  transverse  colon,  protrudes  into  the 
pleural  cavity  ftfoag  with  sumo  omentum.  In  the  Museum  of 
St.  limt hull utiuw  s  there  is  a  unique  specimen  of  a  hernia  of  the 
omentum  into  the  pericardium,  the  result  of  a  wound. 

Sf/m/tfot/iJt. — In  some  cases  there  have  been  no  symptoms  ;  in  other 
unnatural  fulness  and  abnormal  resonance  of  the  left  side  of 

heat,  with  ^ur^liny  on   nuseultati cYCeSBi¥6  thirst,  and    kjl'us 

i if  internal  strangulation  have  been  observed.      When   the  result  of 
a  wound,  pleurisy  <>r  \»  -ritomtis,  or  both,  have  generally  annti  m 
vened  iiikI  carried  off  the  patient. 

Treatment, — The  hernia  should  be  explored  by  incision  into  the 
pin i rat  cavity  with  resection  of  ribs,  reduced,  and  the  hole  in  the 
diaphragm  sewn  up* 

A  sciatic,  ischiatic  or  gluteal  hernia  protrudes  through  the 
noa&tio  notch  above  or  below  the  pyriformis,  It  gives  ri 
pa  in  down  the  sciatic  nerves,  and  when  strangulated  to  symptoms 
of  intestinal  obstruction.  A  teniae  resonant  swelling  bulges  the 
buttock,  obliterating  the  gluteal  fold,  and  yields  an  impulse  on 
ftcttghing.  It  may  be  reducible  or  irreducible.  Whether  strangu- 
l;ih ri  nr  not  it  is  beat  treated  by  abdominal  section  with  the  pelvis 
raised  ;  the  gat  is  cautiously  drawTn  back,  examined,  and  the  ring 
closed  from  within*  The  objections  to  the  external  operation  are — 
1,  the  depth  ol  the  wound  ;  12,  the  danger  of  wounding  the  gluteal 
artery  where  it  is  difficult  to  fctfl  and  of  injuring  the  sciatic  nerve  ; 
3,  the  impossibility  of  drawing  down  the  gut  for  inspection  as  to 
perforation  ;  and  4,  the  greater  difficulty  of  closing  tlie  riii-. 

A  lumbar  hernia  is  practically  always  secondary  either  to  au 
injury  or  to  an  ahsccsa  the  scar  of  which  yields.  It  can  usually  bo 
controlled  hy  a  belt  and  pad. 

Perineal,  pudendal,  rectal  and  vaginal  herniee  form 
sinnal  varieties  of  prolapse  of  the  pel  sic  organs,  especially  of  the 
Btfinm  The  perin tal  he ro ia  i n  t h e  f etna le  js  an  elonga Uoo  d  <  •  \\  n  ■ 
N&fdl  of  Douglas's  pouch  and  protrudes  between  tin.1  va^iuu  and 
the  rectum.  In  the  male  a  hernia  has  followed  an  ectopic  testis 
into  the  perineum  its  in  the  pig.  The  pvdmdal  hernia  is  an  elonga- 
tion of  the  lateral  vesi co-uterine  pouch,  and  protrude!  between  the 
a  and  the  ascending  rauius  of  the  ischium,  Thfl  rtctni  find 
iMKjinal  hernia  protrude  respectively  into  these  cavities,  pulling 
down  the  bladder.  These  hernia?  are  usually  reducible,  and  only 
exceptionally  laconic  strangulated.  They  are  all  liest  treated  by 
fixing  up  the  uterus  as  by  Alexander's  operatiou  of  shortening  the 
round  ligaments  (f,u). 

Ventral  hernia  is  one  that  occurs  in  any  situation  other  than 
those  already  mentioned,  and  may  be  spontaneous  or  traumatic. 

The  spontaneous  form  is  often  an  extension  of  an  umbilical  hernia 
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occurring  in  women  who  have  grown  fat  after  the  abdominal  mil 

lias  been  weakened  by  pregnancy.  Another  form  not  always  con- 
nected with  an  umbilical  hernia  is  the  boat-shaped  protrvtion.  Thi* 
also  occurs  in  women  after  child-bearing  who  are  not  necessarily  fat 
hut  often  quite  thin.  It  is  seen  when  the  patient  raises  herself 
from  the  lying  to  the  sitting  posture.  The  linea  alba  then  yields 
throughout  its  whole  length,  whilst  the  recti  are  pushed  to  one 
nitle  (divaricatimi  of  the  recti).  A  third  form  is  the  small  ventral 
epiplocele  met  with  in  the  linea  albat  linea  semilunaris,  tinea  trans- 
versa1, and  occasionally  elsewhere.  It  is  really  a  subperitoneal  lipoma 
which  presses  forwards  between  the  tendinous  or  muscular  fibres 
and  becomes  subcutaneous,  llarely  a  small  pouch  of  peritonei, 
found  in  the  centre  of  the  fatty  tissue,  and  into  this  a  pfa 
omentum  or  even  bowel  may  protrude.  It  occurs  as  a  small  globular, 
soft,  elastic  swelling  usually  in  the  middle  line  above  the  unihilii  u^, 
and  is  often  a  source  of  pain.  It  does  not  as  a  rule  give  a  distinct 
impulse  on  coughing. 

The  traumatic  form  may  occur  in  the  scar  of  any  wound,  but 
hi' ' -t  commonly  in  the  scar  of  the  hypogastric  incision  or  the  iliac 
incision  for  the  removal  of  the  appendix  or  for  evacuation  ol  I 
perityphlic  abscess. 

Treatment — The  spontaneous  form  may  be  prevented  by  wearing 
a  belt  during  later  pregnancies,  by  not  getting  up  too  a*  ton  or  work- 
ing too  early  after  labour,  by  avoiding  obesity  and  constipation,  ami 
by  wearing  an  abdominal  belt  and  taking  daily  walking 
A  ventral  hernia  after  operation  is  prevented  by  caref ully  sutu 1 1 1 1 g 
the  WOUttd  either  in  stages  or,  if  deep  interrupted  sutures  are  used, 
by  mdy  taking  up  the  edges  of  the  peritoneum   so  that  the  muscle 
fibres  are  brought   wdl   into  contact.      The  bowels  should   he  kept 
open,   and   the   patient   remain   on   ihe   hack   for  a  month  or 
longer.     Souse  patient*  should  be  given*  belt,  in  others  it  is  unneces- 
sary, but  all  must  fcvdd  undue  slnun,  OOnetipAttou  Uld  food  tending 
Ut  produce   B&ton.      When   a    VttatHu1   hernia   has  already   form' 
should  be  treated  by  a    hell  w  it  li  a  pad.      1 1    this  is  insufficient    I  he 
scar  should  be  excited  9lth  the  HkO  Mid  the  abdominal  walls  united  in 
Itage-       In   dniiiL'  so   the    recti    should    !,■■    raided    from    their  eheattl 
and  united  ID  the  middle  line.      The  small   ventral   epiplocele  when 
Consisting  merely  of  fatty  tissue  should  be  excised,  the  pedicle  I 
ligatured  and  the  opening  closed  by  sutures.      Before  excision 
should  be  taken  to  exclude  a  peritoneal  pouch*      If  one  is  present  its 
neck  should  lie  ligatured,  any  omentum  or  intestine  it  may  contain 
being  of  course  first  return 


Dii&uef  of  the   rmbtlicus. 

Inflammation  followed  by  ut<rratitm  or  tt.rma,  or  the 

formation  of  small  nt>Bce$*es,  may  be  met  with  about  the  umbilicus, 
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When  chronic  and  attended  with  much  induration  they  may  be  mis- 
taken for  malignant  disease.  If  cleanliness  and  simple  ointments 
fail,  the  indurated  mass  may  be  excised,  care  being  taken  not  to  open 
the  peritoneal  cavity. 

Condylomata  and  mucous  tubercles  sometimes  occur  in  tins 
situation  in  infants  the  subject  of  inherited  syphilis. 

Umbilical  nstulae  may  discharge  urine,  fseees,  bile  or  pus. 

f'riittirt/  ji*t-uUv  are  the  result  of  a  patent  urachus,  or  the  re- 
opening of  a  urachus  in  an  infant  in  whom  the  urinary  passages  are 
obstructed  by  phimosis,  small- meatus,  calculus,  etc.  If  the  fistula 
does  not  close  spontaneously  when  the  cause  is  removed,  the  urachus 
should  be  dissected  down  to  the  bladder  and  the  lower  end  inverted 
and  sutured.  It  has  reopened  in  later  life,  even  in  elderly  people, 
e.g.,  old  men  with  enlarged  prostate, 

FvbcoI  JUtulm  may  be  due  to  a  persistent  Meckel's  diverticulum,  to 
the  bursting  of  a  focal  abscess  the  result  of  tuberculous  peri- 
tonitis, or  to  injury  of  the  intestine  in  a  strangulated  umbilical 
hernia.  A  Meckel's  diverticulum,  if  the  intestine  below  is  pervious, 
is  dissected  up  to  the  ileum,  cut  off  and  the  lower  end  inverted  and 
sutured.  The  fistula  following  a  strangulated  hernia  may  be  dealt 
with  as  described  at  page  D12,  For  fistula  resulting  from  tuber- 
colons  peritonitis  beyond  improving  the  general  health  little  or 
nothing  can  be  done.  The  intestines  are  matted  together,  their 
walls  softened,  and  attempts  to  close  the  fistula  fail  or  make  matters 
worse. 

Biliary  jUtulw  are  due  to  an  abscess  in  connection  with  the  gall- 
bladder or  bile-duct  making  its  way  along  the  round  ligament  to  the 
umbilicus  (see  Diseases  vf  the  Gall-bladder)* 

A  fitful  a  tli&cfoxryimj  pus  may  be  the  result  of  suppuration  track- 
lug  ulong  the  ubi luminal  walls  from  an  empyema  or  from  a  spinal, 
peri  typhi i tie,  or  para- metri tic  abscess. 

Tumours  of  the  umbilicus. — Cystk  tumours  may  be  produced 
by  dilatation  of  the  urachus  or  of  the  remains  of  the  umbilical  vesicle. 

Sntirl  tfuto'tnf  tumours. — Papillomata  or  polypoid  excrescences 
should  be  excised;  fibromata  and  other  sessile  growths  are  removed 
with  the  umbilicus. 

M*duftiant  tumours. — Epithelioma  and  sarcoma  rapidly  invade  the 
abdominal  parietes  and  extend  to  the  peritoneum  and  underlying 
intestine.  They  should  be  removed  freely,  an  incision  on  one  wide  oj 
the  growth  having  been  first  made  through  which  the  finger  can  be 
passed  beneath  it  to  determine  that  the  intestine  is  free, 


Tumours  of  the  Abdominal    Watt. 

Phantom  tumours. — A  peculiar  local  spasm  of  the  muscles  of 
the  abdomboal  wall  may  superficially  simulate  an  abdominal  tumour, 
pregnancy,   etc*     It  appears   to  be   due  to  some  reflex  influence. 
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This  condition,  moreover,  may  be  provoked  by  any  slight  irritation, 
especially  in  a  woman.  The  phantom  tumour,  however,  is  resonant 
on  percussion,  and  when  the  patient  is  amesthetised  a  quivering 
vibration  is  felt,  and  the  supposed  tumour  melts  away  under  the 
hand,  though  it  may  return  as  soon  as  the  patient  recovers 
consciousness. 

Iilpomata. — Subperitoneal  lipomas  may  protrude  between  the 
nmSGOlaf  fibres  and  should  be  removed  by  ligaturing  the  pedicle 
without  Opening  the  peritoneal  cavity. 

Gum  mat  a  and  sarcomata  arise  in  the  rectus  muscle ;  the  former 
a iv  relieved  by  antisyphilitic  remedies,  whereas  the  latter  continue  to 
grow  in  spite  of  this  treatment,  and  should  then  be  explored.  The 
uhule  rectus  muscle  from  the  sternum  to  the  pubea  has  been 
excised, 

Carcinomata. — Epithelioma    may    occur    in    the    scar    of    u 
abdominal  wound  or  in  that  of  a  bum. 


DIBflAB*S    OK     INK    USCTUTH, 

An  examination  of  the  anus  and  rectum  is  carried  out  by 
inspection,  by  palpation  of  the  anus  and  ischio-rcctal  fossa1,  by  digital 
examination  of  the  anus,  which  is  gently  drawn  apart.  The  rectum 
is  examined  digitally,  also  bimamially,  the  opposite  hand  pressing  on 
the  hypogastrium,  A  spectrum  with  a  longitudinal  slit  and  an 
obturator  to  keep  it  clear  of  ficces  whilst  being  passed  ia  sometimes 
used  for  inspecting  the  rectum.  Kelly's  proctoscope  is  a  metal  tube 
of  various  lengths,  the  longer  reaching  up  to  the  junction  with  the 
ugmoid,  the  patient  being  in  the  genupectoral  position  and  the 
interior  of  the  tube  illuminated.  A  mitre  complete  examination 
is  made  under  an  amesthctie  after  dilating  the  anus,  in  combination 
with  vesical  and  vaginal  exploration  (</.*',}, 

Congenital  malformations  ,  — !  mncrf orate  anus,  is  the  only  mal- 
formation that  needs  consideration  here.  Came. — The  intestinal 
canal  in  early  footal  life  ends  at  some  little  distance  from  the  surface 
of  the  skin,  in  a  blind  pouch  or  cloaca,  which  is  common  to  it  and 
the  gen ito-uil nary  organs.  In  the  course  of  development  the 
rii(;meons  tissues  (epiblast)  become  iuvaginaled  towards  the  cloaca  at 
the  spot  which  is  to  be  the  future  anus.  The  intervening  tissues 
an;  then  gradually  absorbed,  and  a  communication  is  thus  established 
between  the  cloaca  and  the  surface  of  the  body,  the  intestinal  portion 
of  the  cloaca  at  the  same  time  becoming  differentiated  from  the 
gent  to- urinary.  An  arrest  in  the  above  process  of  development  is 
•  in  <ause  of  imperforate  anus.  Thus  :- —  1,  Should  no  invagination 
of  the  skin  occur  (Vig-  4GI),  the  anus  will  lie  entirely  absent.  hi 
such  a  case  the  intestine  may  terminate  in  a  blind  pouch  at  a  variable 
distance  from  the  surface,  a  thin  membrane  or  a  considerable  thick- 
ness of  tissue  intervening  between  the  skin  surface  and  the  interior 
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of  the  gut.  At  times  the  intestine  may  atop  short  of  the  pelvis,  the 
rectum  being  then  of  course  wholly  absent.  2.  Should  in  vagina- 
tjr.ii  occur,  but  the  intervening  tissues  not  be  absorbed,  an  am; 
all  external  appearances  natural,  will  he  present,  but  will  be  found 
to  terminate  in  a  cW^/r^u- a  short  distance  fcom  the  surface  (ftg.  4 02). 
Here  again  either  a  thin  membrane,  or  a  considerable  thick tiens  of 
tissue,   may  intervene  between    the    top  of  the   cul-<lr_-8ac  and    the 


Fi  ;.  161. — -Anus  abeeiit.  Rectum 
hriiiiiuiting  in  blind  poach, 
(ftinfhton  Parker.) 


Fw.  462. — Aau»  ending  In  <W  cfe- 
aci<r*  fleet  mi  i  ending  in  blind 
|i  rt*eb,  with  some  but  not  mm-li 
tissue  between  it  :mJ  rui-i/c-mc. 
(It  lighten  Parker.) 


Fw.  iC3.-^Aime  ending  in  a  eul-tit-mc.     Rectum  opening  into 
prostatic  urethra.     (Ruabton  Parker.) 

interior  of  the  gut  (Fig.  462),  S,  Should  the  process  by  which  the 
intestinal  canal  is  normally  cut  off  from  the  genitourinary  portion  of 
the  cloaca  also  fail,  the  intestine,  instead  of  ending  in  a  blind  pouch, 
may  communicate  with  the  bladder,  prostatic  urethra  (Fitr.  1 '"*''* )i  or 
vagina.  In  rare  cases  the  in  tea  tine  may  open  in  some  other  abnormal 
situation,  as  the  perineum  or  groin  or  loin. 

Treatment, — Where  only  a  thin  membrane,  intervene*  its  divisimi 
is  all  that  is  necessary  ;  but  when  there  fa  no  appearance  of  an  aims, 
or  evidently  a  considerable  thickness  of  tissues  between  the  gut  and 
the  surface,  a  vertical  incision  should  be  made  in  the  middle  line  at 
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the  spot  where  the  anus  should  bo  normally  situated.  If  the  dis~ 
bended  bowel  is  now  seen  or  felt  to  bulge  in  the  wound  it  should  be 
exposed  with  a  fewT  touches  of  the  knife,  and  then  cautiously  opened 
by  nq  ioeiflioc  made  in  the  same  direction  as  the  wound.  Should  it 
not  be  thus  discovered,  the  dissection  must  be  carried  on  cautiously 
in  an  upward  and  backward  direction  for  an  inch  to  an  inch  and  a 
huff >  of  course  keeping  to  the  middle  line  and  well  towards  the 
sacrum  lest  the  peritoneum  be  wounded.  If  the  bowel  is  detected  it 
should  be  opened  ;  no  Attempt)  however,  should  be  made  to  bring  It 
down,  but  the  finger  or  a  bougie  passed  daily  to  prevent  the 
wound  re- contracting.  IF  not  found  in  this  way  the  colon  may  be 
opened  in  the  left  groin  (inguinal  col-atomy). 

Mayo  Robson   ml  vises  ns  to  continue  the  dissection  in   the  j 
ueuni,  open  the  peritoneum,  seek  the  end  of  the  gut,  pull  it   down, 
and  ns  it  to  the  skin.     The  only  objection  to  this  method   is  the 
extreme  smallness  of  the  parts  in  the  new* born  infant,  an  objection 
that  may  be  partly  overcome  by  excising  the  coccyx. 

Froctitia  or  inflammation  of  the  rectum  is  rare.  It  may  be 
due  to  injury,  gonorrhoea,  or  dysentery,  and  run  an  acute  or 
chronic  course.  The  gouorrliu?al  form  is  usually  seen  in  wo 
and  may  terminate  in  stricture.  It  is  attended  by  pain,  tenesmus, 
bloody  stools,  uxleina,  and  prolapse,  and  should  be  treat* *t  by  rest-, 
saline  purgatives  or  castor-oil  to  empty  the  rectum,  slop  diet  and 
hot  sitz-baths,  and  starch  and  opium  cncuiata  to  relieve  pain.  When 
it  has  become  chronic,  astringent  injections  may  be  tried. 

Fraritua  an_L  or  itching  about  the  anus,  though  often 
dependent  upon  sweat  and  dirt,  constipation,  ascarides,  pedieuli, 
ec/cma  marginatum,  condylomata,  piles  or  other  diseases  of  the 
m,  sometimes  occurs  without  any  very  evident  cause,  and  has 
then  been  attributed  to  disordered  digestion  and  the  gouty  habiL 
Symptomi, — The  itching  is  often  intolerable,  and  is  usually  worse 
soon  after  the  patient  gets  warm  in  lied.  There  may  be  some 
slight  cracks,  a  little  eczema  from  the  scratching,  or  a  motel  and 
reddened  condition  of  the  skin,  but  occasionally  there  is  nothing 
to  be  seen.  Treatment.- — The  cause  if  possible  should  be  removed. 
Where  none  is  very  evident  the  general  health  must  be  attended  to, 
the  {Hurts  kept  scrupulously  clean,  and  an  ointment  or  lotion  of 
perchloride  of  mercury,  black  wash,  boric  acid,  nitrate  of  silver, 
In,  or  carbolic  acid,  etc.,  applied.  Lactate  of  lead,  made  by 
pouring  lead  lotion  into  milk,  often  has  a  very  beneficial  effect. 
i  Wbolie  acid  1  in  20  has  been  injected  beneath  the  skin  in  several 
places  with  success.  The  affected  area  may  be  excised  and  replaced 
by  an  epidermal  graft 

Fissure-  of  the  anus  is  a  small  painful  crack  or  ulcer  usually 
situated  just  'witluii  the  anus,  and  seldoui  involving  mOTfl  than  the 
skin  or  mucous  membrane,  Cau*e&* — Almost  always  const ipat  ion, 
with  spasm;  sometimes  neglect  of  local  cleanliness,  or  other  source 
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of  irritation.  The  passage  of  an  unusually  hard  motion  is  often  the 
immediate  exciting  cause.  When  the  ulcer  is  once  thoroughly 
established,  healing  is  prevented  by  the  action  of  the  sphincter 
and  the  irritation  of  its  surface  during  the  passage  of  a  motion* 
Ball  attributes  it  to  the  tearing  of  one  of  the  small  anal  valves 
situated  at  the  junction  of  the  rectum  and  anus,  and  regards  the 
small  pile  at  the  distal  end  of  the  fissure  as  an  cedematous.  condition 
of  the  torn-down  valve.  St/m^tomjn, — The  chief  of  these  is  pain,  the 
result  of  spasm  of  the  sphincter*  It  is  often  very  severe,  and  occurs 
during,  and  especially  after,  defalcation.  It  may  last  for  a  few 
minutes  or  longer,  even  to  several  hours,  and  then  cease  till  the 
nc\t  motion.  The  pain  may  not  only  be  felt  in  the  anus,  but  may 
be  reflected  down  the  thighs  or  to  other  parts,  as  the  uterus,  vagina, 
or  testicle.  The  motions  arc  often  slightly  streaked  with  blond, 
sometimes  with  pus*  On  examination  the  sphincters  arc  found 
spasmodically  contracted.  On  gently  everting  the  margins  of  the 
anus  the  end  of  the  ulcer  will  be  discovered  usually  at  the  posterior 
part,  1  small  external  pile  or  an  cedematous  fold  of  skin  which  is 
generally  present  then  serving  as  a  guide  to  it.  The  passage  of  the 
finger  is  attended  with  great  pain,  'ftratment. — In  slight  eases  the 
use  of  laxatives  and  the  application  of  astringent  lotions  ur  sedative 
ointments  before  and  after  defalcation  may  be  suflieieut.  If  these 
fail  the  sphincter  may  be  forcibly  dilated,  which  has  the  great 
advantage  of  tending  to  relieve  the  constipation,  or  the  ulcer 
divided,  together  with  half  or  more  of  the  external  sphincter,  by 
drawing  a  straight  bistoury  longitudinally  through  the  base  of  the 
ulcer.  The  bowels  should  then  be  kept  confined  for  four  or  five 
days,  and  the  motions  afterwards  kept  soft  for  a  fortnight  or 
longer.  Or  the  sphincter  may  be  divided  suhcutaueously  by 
passing  a  tenotomy  knife  beneath  it,  through  the  mucous  mem- 
brane, and  cutting  outwards  towards*  the  skim  Ball  treats  these 
cases  by  cutting  off  the  small  pile  at  the  end  of  the  fissure. 
This  little  operation  and  that  of  subcutaneous  division  of  the 
Sphincter  may  be  done  without  pain  by  painting  the  mucous  mem- 
brane with  cocaiu  or  spraying  it  with  chloride  of  ethyl,  and  do  not 
necessitate  the  patieut'i  lying  up  for  more  than  two  or  three  da 

Prolapsus  recti  is  the  protrusion  of  the  mucous  membrane  of 
the  lower  part  of  the  rectum,  and  more  rarely  of  the  muscular  coat 
as  well,  through  the  anus.  It  is  most  common  in  children,  but 
may  occur  at  any  age.  The  muse*  are  either  a  relaxed  state  <>f  the 
sphijici.q*  induced  by  general  weakness,  residence  in  hot  climate  a, 
etc.,  or_ excessive  straining  due  to  stricture  of  the  urethra,  phini 
atone  in  the  bladder,  ascarldes,  constipation,  piles,  or  polypus,  Signs 
and  dia*jwm$. — It  commonly  appears  as  an  irregular  ring  of  mucous 
membrane,  or  when  much  is  protruded,  as  a  cylindrical  elongated 
swelling.  When  recent,  it  has  the  colour  of  healthy  mucous  mem* 
brane,  but  if  not  soon  reduced  it  may  become  livid  and  congested, 
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in  consequence  of  constriction  of  the  blood-vessels  by  the  sphincter. 
Tin.'  stmn gnlation  may  proceed  to  such  an  extent  that  the  pro- 
lapsed  portion  may  become  gangrenous  and  slongh  away  hi 
old-standing  eases  it  becomes  indurated  and  leathery  from  exposure, 
It  may  be  diagnosed  from  polypus  by  the  presence  of  a  cent  ml 
aperture,  Mid  from  intussusception  by  the  mucous  membrane  being 
continuous  with  that  of  the  sphincter.  In  intussusception  a 
sulcus  exists  between  the  protruded  part  of  the  bowel  and  the 
sphincter. 

Treatment — Should  the  bowel  be  protruded  or  strangulated,  an 
attempt  should  be  made  to  reduce  it.  If  it  has  been  prolapsed 
only  a  short  timet  this  is  easily  accomplished  by  gentle  pressure, 
the  part*  having  been  well  smeared  with  vaseline  and  the  but: 
rained.  When  of  longer  standing,  firm  |fressurc  must  be  exercised 
on  it  for  ten  minutes  or  so,  or  the  tinger  may  be  introduced  into  the 
orifice  and  the  bowel  pressed  back.  If  reduction  fails  and  the  part 
is  much  in  flamed  f  an  ice-bag  may  be  applied,  and  another  attempt 
subsequently  made,  when,  if  still  unsuccessful,  nothing  remains  but 
to  allow  the  protruded  part  to  slough  off*  or  to  excise  it.  If  the 
muscular  coat  protrudes,  no  operation  should  be  done  lest  the 
peritoneum  be  wounded.  Having  reduced  the  bowel,  the  cause  of 
the  prolapse  should,  if  possible,  be  removed,  and  to  prevent  i 
recurrence  the  nates  may  be  strapped  together,  or  a  pad  and 
"^bandage  worn,  and  the  motions  passed  at  bed-time  instead  of  in 
the  morning*  the  patient  lying  on  his  side  or  back  durmgdefa -cai AOth 
Astringent  lotions,  or  ointments  of  sulphate  of  iron,  galls  Off  tannin 
should  lie  applied,  or  the  mucous  membrane  painted  with  nitrate 
of  silver,  whilst  any  pendulous  folds  of  skin  may  be  snipped  off,  so 
;is  to  cause  some  amount  of  contraction  of  the  anus.  In  the  mean- 
while, the  motions  should  bo  rendered  soft  with  gentle  laxatives, 
Should  these  means,  after  being  well  persevered  in,  fail,  a  more 
serious  operation  may  bei-ome  necessary.  Thus,  portions  of  the 
mucous  membrane  may  be  removed  by  ligature,  as  in  the  case  of 
piles ;  or  the  galvano-cautery  may  be  applied  in  t\\<>  or  three 
situations,  so  as  to  produce  lines  of  bums  in  the  long  axil  of  the 
bow  el  t  and  thus  cause  the  nit  icons  membrane  to  adhere  to  the 
muscular  coat  by  inflammation. 

When  the  prolapse  becomes  very  extensive,  either  it  must  bfe 
excised  as  directed  tor  'carcinoma,  or  the  gut  must  be  drawn  11  j  1 
and  fixed  to  the  Inner  surface  of  the  abdominal  wall  tti rough  a 
hypogastric   incision. 

Haemorrhoids  or  piles  are  swellings  inside  or  around  the 
margin  of  tin'  amis,  the  result  of  a  dilated  or  varicose  state  of  the 
blood-vessels. 

The   peculiar  aoaiomiceJ   arrangement  of  the  boiBOf 

rhoidal  veins,  in  that  thev  pierce  the  muscular  coat  of  the  rectum, 
and  hence  are  liable  to  be  constricted  during  straining  as  in  chronic 
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constipation  j  the  absence  of  valves  in  them  and  in  the  veins 
through  which  they  communicate  with  the  portal  vein,  whereby 
they  have  to  sustain  the  whole  weight  of  the  column  of  portal 
blood ;  and  their  ait  nation  he  t  ween  the  muscular  and  mucous 
coats  of  the  rectum,  so  that  thev  receive  but  little  support  duritnz 
defalcation,  render  them  exceedingly  liable  to  become  dilated  or 
varicose.  Anything,  therefore,  that  tends  to  congest  the  portal 
system,  and  hence  obstruct  the  return  of  venous  blood  from  the 
hflcmorrhoidal  veins,  such  as  high  giving,  cirrhosis  of  the  liver,  hcajft- 
<]  iHoiigfc  etc.,  may  be  looked  upon  as  a  predisposing  cause  ;  whilst 
anything  determining  local  congestion  of  the  part,  such  as  htth*rilMJ 
constipation,  s  train  in  if  at  stool  or  to  pass  water  in  eases  of  enlarged 
prostate  or  stricture  of  the  urethra  ;  the  pressure  of  the  gravid 
uterus,  distended  colon,  or  ovarian  or  other  pelvic  tumour  i  stricture 
of  tim  rectum  j  nm]  the  abuse  of  aloetic  purgatives,  may  be  regarded 
as  an  exciting  cause, 

Patliologg* — Haemorrhoids  consist  at  first  of  little  more  than 
dilated  veins,  but  after  they  have 
existed  some  time  the  blood  in  their 
interior  may  clot,  the  vein -walls 
hypertrophy,  and  the  connective 
tissue  of  the  dilated  vein  become 
infiltrated  and  thickened.  If  a  pile 
is  now  cut  into,  it  presents  a  spongy 
Macular  structure,  with  a  small 
artery  in  its  centre.  Piles  may  be 
situated  external  to  the  sphincter, 
and  are  then  covered  with  skin  (extern til  or  blind  fltlqft  J  or 
within  the  sphincter,  when  they  are  covered  with  mucous  mem- 
brane (intet~mtl  or  bhtdim  _jrikA  In  many  instance*,  however, 
they  are  covered  in  part  with  skin,  and  in  part  with  mucous 
membrane  (mixed  piU*).  An  oxiematous  and  swollen  condition  oL 
the  rnuco-cutaneous  fojds  and  hypertrophic!  fbipa  nf  fikin  about 
the  margin  of  the  anus,  although  not  produced  by  dilatation  oL 
the  veins,  is  &\so  ■gqnenJly  spoken  nf  a^  pilcff^  External  pUa 
occur  as  soft,  globular,  pinkish -blue  swellings,  or  an  innderately 
firm  fleshy  tumours,  or  as  little  more  than  loose  hypertrophic*! 
folds  of  skin,  Internal  piisi  also  present  various  forms.  They 
may  consist  of  small  h  Hemorrhoidal  veins,  dilated  and  van. 
giving  the  mucous  membrane  a  dark  purplish  colour,  and  rendering 
it  liable  to  become  prolapsed  during  defecation  ;  or  they  may 
funu  either  slightly  raised,  flattish  and  oMoog  elevations,  or 
distinctly  globular  pedunculated  swellings  (Fi^+  164).  They 
appear  very  vascular  from  the  oougestioi]  of  the  mucous 
membrane  covering  them,  and  then  constitute  the  bleeding  pile; 
or  they  may  be  firm  and  fleshy  and  of  a  reddish -brown  OOIOUX 
from   the  thickening  of  the  mucous    membrane,  and  then  do  doJ 
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readily  bleed.      The   hemorrhage   is   usually  arterial,   and    comes 
from  the  small  arteries  in  the  mucous  membrane.     Piles,  wh> 
external  or  internal,  are  at  times  liable   to  become   inflamed  and 
slough. 

Symptoms — External  pitU,  beyond  causing  some  amount  of 
i telling  and  unpleasant  sensations  about  the  "anus,  may  give  rise 
to  no  symptoms  unless  irritated  or  inflamed.  They  are  then  often 
a  source  of  much  distress.  The  pile  becomes  swollen  and  painful, 
the  pain  being  reflected  to  the  surrounding  parts,  and  increased  on 
sitting,  standing,  and  walking.  The  acute  symptoms  usually  sub- 
side in  a  few  days,  but  often  leave  the  parts  thickened  and  irritable, 
and  tire  liable  to  recur  from  time  to  time.  Internal  piles  arc  {'in- 
ductive of  more  trouble,  the  chief  symptom*  to  which  they  give  rise 
being  hemorrhage,  and  irritation  and  pain  consequent  on  their 
protmaion  and  constriction  by  the  sphincter  or  as  a  result  of  their 
becoming  inflamed  ;  whilst  the  hemorrhage,  when  severe,  may  be 
productive  of  amemia  and  all  its  attendant  constitutional  symptoms. 
The  amount  of  hemorrhage  may  vary  from  a  few  drops — a  mere 
streaking  of  the  motions  with  blood — to  several  ounces. 

When  first  noticed,  the  protrusion  of  the  piles  occurs  only  during 
defecation  ;  and  although  they  may  at  first  go  back  spontaneously, 
they  often  require  replacement  by  the  finger,  as  otherwise  they  are 
apt  to  become  strangulated  by  the  sphincter  and  irritated  or  inflamed 
from  the  chafing  of  the  clothes.  Later  the  sphincter  becomes  dilated, 
and  they  may  protrude  at  times  other  than  during  defacatiou,  and 
in  long-standing  cases  the  mucous  membrane  becomes  permanently 
prolapsed,  and  the  pile  remains  constantly  protruded.  External 
piles  then  generally  form  in  addition  to  the  internal,  whilst  the 
mucus  exuded  from  the  parts  is  a  constaut  source  of  annoyance. 
The  constitutional  symptoms  to  which  the  loss  of  blood  and  the 
pain  and  irritation  may  give  rise  are  pallor,  palpitation,  breathlcss- 
uess,  fainting,  and  headache.  From  the  reflex  character  of  the 
pahi  the  patient  may  refer  the  symptoms  to  other  parts,  as  the 
testicle*  bladder,  kidneys,  spine,  or  uterus. 

Diagwjtu* — External  piles  may  be  readily  diagnosed  from  condy- 
lomata, polypi,  and  carcinoma  by  the  characters  already  given* 
Internal  piles  may  be  suspected  from  the  above-mentioned  symp- 
toms, and  if  not  protruded  they  may  generally  be  brought  into  view 
by  asking  the  patient  to  bear  down  as  if  to  denecate,  whilst  the 
surgeon  makes  gentle  traction  on  the  margin  of  the  anus*  If  this 
does  not  succeed  and  the  bowel  is  loaded,  an  enema  should  first  ba 
given.  Examination  with  the  finger,  unless  the  surgeon  has  had 
some  experience,  fails  to  detect  the  pile,  :ls  when  neither  irritated, 
inflamed,  nor  protruded  it  is  soft  and  flaccid,  like  the  rest  of  the 
i in u  mis  membrane. 

The  treatment  of  piles  may  be  divided  into  the  palliative  and  the 
radical 
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The  rtilljativ?  treatment  consists  in  employing  such  means  m  are 
calculated  to  relieve  the  congestion  of  the  hemorrhoidal  veins.  Thus 
constipation  must  be  combated  by  the  use  of  such  laxatives  as  the 
confection  of  senna,  compound  Liquorice  powder,  the  liquid  extract 
or  cordial  of  cascara  sagrada,  or  A  pent  a  or  Fried  rich  s  hall  waters  ; 
whilst  strong  purgatives  especially  aloes,  high  living,  and  alcoholic 
stimulants  should  be  avoided  and  the  secretions  of  the  liver  promoted 
by  acwciae.  Where  there  is  haemorrhage,  the  tincture  of  hamamelis 
or  of  steel  will  be  found  very  useful  Locally,  the  parts  should  be 
kept  scrupulously  clean,  and  astringed  by  such  applications  as  the 
liquid  extract  of  hamamelis,  the  compound  ointment  of  galls,  the 
ointment  of  calomel,  or  ointments  or  lotions  of  sulphate  of  iron, 
acetate  of  lead,  or  tannic  acid,  passed  through  the  sphincter  by 
RyaU'a  oiatmeirt  introducer  (Fig,  4  »'•">};  or  by  injections  of  ice-cold 
water,  to  which  tincture  of  hamamelis  may  be  added.  When  the 
piles  are  inflamed,  the  p;itient  should  rest  in  bed  with  the  buttocks 
raised,  an  ice-bag  or  hot  Wric  acid  poultice  should  be  applied]  nod 


Fto.  465. — Ciiiiny-RyftH1*  ointment  introJm 

a  morphia  suppository  introduced  into  the  rectum.  Where  coagula- 
ti»>n  has  taken  place,  free  incision  into  the  pile  ami.. turning  **»t.  tflP 
riots  will  tfiyc  relief. _ 

The  radical  treatment  consists  in  removing  the  piles,  bnt  should 
be  resorted  to  only  when  palliative  measures  after  a  fair  trial  bove 
failed,  or  when  the  piles  arc  more  or  less  constantly  down.  It  need 
hardly  be  said  that  no  operation  should  be  performed  when  the}  RW 
merely  symptomatic  of  some  more  lisease,  us  stricture  01 

cancer  of  the  rectum,  enlargement  of  the  prostate,  or  disease  of 
the  uterus,  bladder,  or  liver,  or  are  the  result  of  pregnancy.  The 
method  of  removing  the  piles  differs  according  as  they  are  external 
or  internal 

EttrrtHti  piles  may  be  simply  snipped  off  with  the  scissors,  care 
being  token,  however,  not  to  remove  too  much  of  the  internment 
bet  troublesome  contraction  of  the  anal  orifice  should  ensue. 

Interim!  pi h*  may  be  treated  by  ligiiture,  the  clam])  and  cautery, 
crushing,  injections  with  carbolic  acid,  excision,  or  the  application 
of  nitric  acid.     Whatever  method  is  employed  a  purgative  should 
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be  given  the  day  before,  and  the  rectum  cleared  on  the  morning  of 
the  operation  by  an  enema  ;  and  after  the  patient  is  under  the  influ- 
ence of  the  ftDftrthetto,  the  anas  should  be  forcibly  dilated  with  the 
lingers  or  thumbs  (Fig.  466),  the  muscular  fibres  being  stretched, 
not  ruptured,  to  bring  the  parts  well  into  view,  and  to  paralyse  the 
sphincter, 

If  the  ligature  fa  employed,  the  most  prominent  pile  should  be 
■filed  with  the  pile-forceps  or  pile-hook,  and  the  mucous  membrane 
i mused  with  the  pile-scissors  at  its  junction  with  tho  skin,  so  as  to 
detach  the  pile  and  mucous  membrane  from  the  anal  margin.  A 
stout  silk  ligature  should  then  he  placed  in  the  groove  thus  formed, 
and  tied  tightly  around  the  undctaehed  base  of  the  pile,  taking  rare 
to  include  as  much  of  the  mucous  membrane  above  the  pile  as  possible* 
The  greater  part  of  the  pile  having  been  excised,  the  ends  of  the 
ligature  are  cut  off  and  the  stump  of  the  pile  returned  after  the 
others  have  been  treated  in  a  similar  way.     The  ligature  should  he 


Pin.  466.— Forcible  dilatation  of  the  sphincters.     (RnmAre!i  and  KovraLftig.) 

tied  m  tightly  as  jiosBiblc,  and  care  taken  to  leave  an  abundant  frill 
o!  the  pile  beyond  the  ligature  to  prevent  slipping,  The  parts 
should  be  thoroughly  dusted  with  iodoform,  a  morphia  suppository 
passed  into  the  anus,  and  a  large  pad  of  iodoform  wool  applied  and 
secured  At  sttu  by  a  T-bandagc.  Some  surgeons  insert  a  rubber 
tube  to  allow  flatus  to  escape,  others  insert  a  plug  of  gauze,  but 
we  have  found  such  measures  unnecessary,  and  to  cause  considerable 

k  irritation  and   annoyanrc.      Tin  limill    he  kept  confined    for 

four  days  by  small  doses  of  opium  combined  with  tincture  of  catechu, 
and  then  opened  by  castor-oil  or  an  enema  of  olive-oil.  Should 
retention  of  urine  occur,  as  is  very  common  after  operations  on  the 
rectum,  it  should  be  relieved  bj  passing  a  soft  catheter-  The 
ligatures  generally  come  awaj  about  the  ninth  to  the  eleventh  day. 
Clamp  and  cflHlldrjk — A  pile  having  been  seised  with  the  forceps, 
the  clamp  is  applied  t<»  its  baagj  tho  pile  shaved  n\\\  and  the 
surface  cauterised.  As  the  esdinr  is  easily  rubbed  off  all  the  pile 
should  first  l>e  clamped. 
If  crushing  is  employed,  the  pile  is  draws  into  the  crusher,  which 
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is  tben  screwed  tightly  home,  the  pile  cut  off,  and  the  crusher  removed 
it f tor  a  minute  or  two. 

Excision  has  of  late  been  extensively  em  ployed  by  some  surgr 
It  musists  in  rtinnorrfifig  away  the  piles,  tying  any  arteries  that  bleed, 
anil  bringing  d0WQ  the  mucous  membrane  and  securing  it  by  suture 
to  the  anal  margin.     It  is  a  needlessly  severe  operation. 

Injections  of  carbolic  acid, — The  strength  usually  employed  is  half 
a  drachm  of  the  acid  to  a  drachm  each  of  glycerine  and  water,  four 
or  five  minims  being  thrown  into  the  centre  of  the  pile  by  a  hypo 
dermic  syringe.     The  process  has  to  be  repeated  several  times,  i 
some  weeks  to  effect  a  cure,  and  is  not  without  danger  of  embolism. 

Nitric  acid  is  a  useful  and  efficient  application  for  the  sessile 
va&cuhn*  pile,  and  should  be  applied  under  eneain,  with  a  glasq  rod 
through  a  speculum,  and  any  excess  of  acid  removed  by  a  weak 
alkaline  lotkou 

An  iflchio-regtft1  ariRfiAHp  {Fig.  407)  is  one  that  forms  in  the 
loose  cellular  tissue  in  the  ischiorectal  fossa,  and  should  be  dis- 
tinguished, on  the  one  hand,  from   the  small  abscesses  which   may 


u 
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Fro.     46",  —    Fro.    4flS.—      Fig,    469.  —      Fio.    47*1,  — 
IwiVhio-rcctnl         Gaug  Blind  inter-         Blind  ex ter- 

ahscess*  fiat u hi,  rod  fatal*,  id  fistula, 

occur  round  the  margin  of  the  anus  in  the  cutaneous  folds  (perianal), 
and,  on  the  other  hand,  from  the  abscesses  which  may  form  between 
tlm  mucous  and  muscular  coats  of  the  rectum  or  round  the  gut  in 
the  pelvic  cellular  tissue.  The  C€tu*e  of  ischiorectal  abscess  isj 
inflammation  around  the  rectum  (periproctitis).  The  iiifhimmaUon 
may  be  due  to  perforation  of  the  mucous  membrane  by  a  fish-bone 
or  other  foreign  body,  followed  by  ulceration  and  the  escape  of 
fieces  into  the  ischiorectal  fossa ;  or  it  may  be  due  to  injury  fn>m 
without,  as  a  kick  or  blow.  In  tuberculous  subjects  abscess  is 
common  from  very  slight  causes,  and  is  probably  then  the  result 
of  the  breaking  down  of  a  local  deposit  of  tubercle.  The  JgfflpforttJ 
vary  according  as  the  abscess  is  acute  or  chronic.  The  acute  begins 
with  pain,  which  soon  becomes  throbbing,  and  is  followed 
swelling  and  redness  on  one  side  of  the  amis,  and  later  by  fluctua- 
tion, In  the  chronic  the  symptoms  may  be  so  slight  as  to  escape 
notice  till  the  abscess  bursts  into  the  bowel  and  the  pus  escapes  by 
the  anus.  Treatment — An  early  incision  should  be  made  in  order 
to  pro  vent,  if  possible,  the  abscess  hri*jkf"g  i»tji  tlm  Tum^l  '^mfj* 
fistula  resulting  The  incision  should  be  free  and  of  a  T- shape, 
to  secure  a  free  vent  for  the  discbarge  and  promote  the  healing  of 
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as  is  very 

of   the   sphincter, 


the  abscess  from   the  bottom,  lest    the 
frequently  the  case,   from   the    coustant   action" 
degenerate  into  a  fistula, (Figs-  468T  469,  470). 

Fistula  in  ano  is  a  fistulous  track  by  the  side  of  the  anus. 
Three  forms  are  described :- — L  The  complete  (Fig*  468),  in  which 
the  fistula  opens  internally  into  the  rectum,  and  externally  on  to 
the  skin  j  2,  Tim  hl.yp/1  f^^nnl  (Fig*  470),  in  which  it  only  opens 
oil  to  the  skin  ;  and  3.  The  fyljnd  infernal  (Fig.  469),  in  which  it 
only  opens  into  the 'bowel. 

The  complete  (Fig.  468)  is  by  far  the  most  common  form.  It 
generally  extends  obliquely  upwards  on  one  side  of  the  anus  and 
opens  into  the  bowel  posteriorly  between  the  external  and  internal 
sphincters,  or  it  may  take  a  curved  course  around  the  bowel  and  then 
open  into  it  (the  honetkoe  jfotulit).  Frequently  it  extends  up  beyond ^ 
the  internal  opening  by  the  side  of  the  rectum  in  the  form  of  a 
ntl-<fe-sac  ;  or  it  may,  though  very  rarely,  open  into  the  bowel 
several  inches  above  the  anus.  In  rare  instances  there  may  be  two 
internal  openings.  Secondary  Ms  tube  branching  off  from  the  main 
fistula  are  often  found  burrowing  beneath  the  skin  of  the  perineum 
and  buttock,  and  sometimes  opening  at  a  considerable  distance  from 
the  anus.  The  external  opening,  however,  is  usually  about  half  an 
inch  from  the  anus;  but  it  may  be  a  greater  distance  from  it,  or 
close  to  it,  and  then,  perhaps,  hidden  by  the  loose  folds  of  skin. 
It  may  be  little  more  than  a  minute  hole  exuding  a  slight  moist  m<  ; 
or  it  may  be  encircled  by  a  ring  of  granulations,  and  the  skin  in 
its  neighbourhood  may  be  red  and  brawny.  The  fistulous  track 
itself  will  generally  be  found  lined  with  a  smooth  shining  membrane, 
and  its  walla  indurated  when  it  has  existed  some  time. 

f  <ruse&. — A  fistula  is  generally  the  result  either  of  the  bursting  QJ 
tin,  iachio- rectal  abscess  into  \]\%  frpwe,],  or  on  to  the  skilly  or  in_bofli 
fljrpp^irm^  *  or  of  ulceration  or  perforation  of  the  matrons  membrane 
and  the  extension  of  the  ulcerative  track  downwards  towards  the 
skin,  which  it  may  or  may  not  penetrate.  It  is  often  seen  in 
T'hthjsical  subjects,  and  occurs  as  a  complication  of  eaneprnilii  UmJ 
other  strictures  of  the  rectnnh  The  two  chief  reasons  why  the 
iocs  not  close  are  the  constant  movements  of  the  sphincter 


fistula 

and  the  escape  of  fajeal  matter  into  it, 

Symptom*. — rucasiness,  pain  or  tenderness  of  the  parts,  especially 
on  defalcation  and  movement ;  more  or  less  constant  discharge  of 
pus  or  purulent.  Enid  from  the  external  opening;  escape  of  faces 
where  the  fistula  is  complete,  or  a  slight  discharge  of  pus  from 
the  bowel  with  the  motions  if  the  fistula  is  of  the  blind  internal 
variety ;  mental  worry,  anxiety  and  depression ;  at  times  axaoerb*- 
t H hi  of  the  inflammation  with  pain  and  increased  discharge ;  and 
|»r<»bably  the  history  of  a  previous  abscess  having  formed  in  the 
ischiorectal  fossa. 

Bvvjnosi*. —  hi   the  complete  mritty  (Fig.  468)   the  diagnosis  is 
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readily  made  by  passing  a  probe  up  the  fistula  into  the  bowel,  and 
by  feeling  the  internal  opening  (which  has  sometimes  tbe  form  of  a 
small  depression  in  the  centre  of  u  slight  papilla-like  eminence) 
with  the  Hnger  in  the  rectum.  In  the  bUnd  internal  (Fig.  4f>9)  a 
soft  spot  in  the  centre  of  an  indurated  portion  of  the  tissues  by  the 
side  of  the  anus  will  he  felt,  and  probably  au  indurated  track  will 
be  detected  leading  from  this  towards  the  bowel.  The  internal 
opening,  which  has  the  characters  given  above,  will  he  discovered 
just  within  the  anus  on  passing  the  finger  into  the  rectum.  Into 
this  opening  a  bent  probe  may  be  passed,  and  its  end  made  to 
project  under  the  soft  spot  on  the  skin-surface.  In  the  Uiml.  .1  u  n,<t/ 
(Pig.  470)  tbe  probe  cannot  be  made  to  enter  tbe  bowel  on  being 
1  up  the  fistula,  and  no  internal  opening  can  be  felt  hi  the 
rectum  by  the  finger.  In  ail  cases  the  rectum  shrn|]d  [»*  ^.n.rt*fiA\y 
examined  to  exclude  stricture  or  eanccroua-diacase.  From  urinary 
-  fistula;  tracking  down  towards  the  anus  a  fistula  m  ano  ia  readily 
distinguished  by  the  characters  given  above,  sad  by  the  absence  of 
urethral  and  bladder  trouble,  and  by  no  urine  escaping  through 
the  list  1 1  la, 

Trrtitmcitt. — Although  in  exceptional  instances  fistuhc  have 
closed  spontaueously,  an  operation,  as  a  rule,  is  re!ri1"Td  Before 
operating  for  fistula  the  chest  ought  always  to  be  examined,  since, 
should  tubercle  in  the  lunga  be  discovered,  uo  operation  should 
be  done  unless  the  tubercle  is  in  an  early  stage.  The  urine 
should  also  be  tested  for  albumen,  and  the  absence  of  stricture  or 
cancer  of  the  rectum  determined.  Operation* — A  director  should 
be  passed  through  the  fistula  into  the  bowel,  and  its  point  hooked 
down  and  brought  out  at  the  anus  by  the  index  finger,  which  has 
beeu  passed  up  the  rectum.  The  bridge  of  tissue,  which  sometimes 
includes  the  external  sphincter,  is  then  divided  by  running  a  curved 
nry  along  the  director.  The  upward  prolongation  of  the  fistula 
beyond  the  internal  opening  (Vig.  40$)  should  next  be  laid  com- 
pletely open  into  the  cavity  of  the  bowel.  A  careful  search  should 
now  be  made  with  a  probe  for  all  secondary  nstuhe  or  lateral 
sinuses,  and  these  laid  freely  open,  The  Lining  membrane  of  the 
fistula  should  next  he  ties  troy  ed  by  excising  it  with  a  bistour 
scraping  it  with  a  V  oik  maun  s  spoon,  as  otherwise  the  fistula  is  apt 
to  re-form.  The  wound  should  finally  be  filled  with  iodoform 
wool,  and  a  pad  and  T-haudage  applied.  When  there  have  beeu 
secondary  fistula*  extending  widely  into  the  surrounding  tissue, 
Walsham  has  succeeded  in  greatly  lessening  the  time  of  healing  by 
cutting  completely  away  the  lining  membrane  of  the  outlying 
portions  and  bringing  the  raw  surfaces  together  by  suture. 

After  the  operation  the  I  towels  should  be  kept  confined  for  about 
four  or  five  days  with  small  doses  of  opium,  and  then  relieved  by 
castor-oil  or  an  enema.  The  wound  should  be  dressed  daily  with 
iodoform  wool  lightly  pressed  into  it  to  insure  its  healing  from  the 
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bottom.  When  the  internal  opening  is  very  high  up  a  stout  ligai  are 
may  be  passed  and  made  to  cut  it«  way  out,  the  fistula  healing 
behind  it.  But  as  this  takes  a  long  time,  it  is  better  to  reduce  the 
fistula  in  this  way  to  reasonable  limits  and  then  divide  it.  The 
blind  external  and  the  blind  interna/  should,  as  a  rule,  be  conv< 
into  complete  fistube  by  forcing,  in  the  former  ease  a  director  up 
the  fistula  into  the  bowel,  and  in  the  latter  by  cutting  through  the 
skin  on  the  point  of  a  bent  probe  hooked  into  the  internal  opening, 
and  made  to  project  under  the  akin.  Both  are  then  treated  as  a 
complete  fistula*  In  some  eases  of  blind  external  fistula*  a  free 
T-shaped  incision  will  suffice  without  cutting  through  the  Bphinote? 
or  entering  the  rectum. 

Polypi trenerally  occur  as  pedunculated  growths  springing  from 
the  submucous  tissue,  usually  of  the  lower  part  of  the  rectum. 
They  vary  in  size  from  a  pea  to  a  cherry,  and  in  colour  from  white 
or  pale  pink  to  a  deep  red.  The  two  chief  forms  arc  (1)  the  *q&  «*» 
vam^at\  which  show  microscopically  an  adenomatous  structure  with 
at  times  some  amount  of  myxomatous  degeneration,  and  are  most 


Hi'-,    hi.      A  i  in  v..-.I  jhiJntH  lii.simiry. 

common  in  children;  and  (2)  the  hard  or  fibrous,  which  are  more 

rare  and  generally  occur  in  adults,  *~ 

Symptoms. — Polypi  are  the  commonest  cause  of  bleeding  from 
the  rectum  in  children,  the  blood  escaping  not  only  during  but  b3so 
after  defalcation.  When  low  down  they  cause  straining,  perhaps  a 
mucous  discharge,  and  agonising  pain  after  def  iu  cat  ion  from  beiug 
caught  in  the  sphincter.  When  large  they  may  produce  prolapse 
or  intussusception.  Small  polypi  beyond  the  reach  of  the  sphincter 
may  cause  no  symptoms.  They  are  usually  detected  by  sweeping 
the  finger  well  round  the  rectum,  the  examination  being  best  made 
after  ihv  bowel*  have  been  emptied  and  the  polypus  brought  doWD 
by  an  enema. 

The  treatment  consists  in  ligature  of  the  pedicle,  followed  by 
excision  of  the  growth.      They  do  not  recur. 

Papillomatous  or  villous  tumours  of  the  rectum  are  rare, 
They  have  a  papillomatous  structure,  spring  from  the  mucous 
membrane,  and  msy  be  single  or  multiple.  The  ginjis^aptilGma 
(Fig.  472)  occurs  as  a  distinct  flocculent  villous  growth  giving 
rise  to  great  irritability  of  the  rectum  and  frequent  h^emorrhagea. 
They  are  most  frequently  met  with  in  patients  over  forty  years  of 
age.  The  multiple  occur  as  small  growths  having  similar  chara- 
to  the  single,  and  may  be  scattered  in  great  numbers  throughout  the 
rectum  and  over  the  lower  part  of  the  colon.      They  occur  in  young 
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adult  mal^B,  and  n.ff  Qn>n  m^  w'fh  i"  several i  member  of  t\p 
sa toe  family^  and  frequently  terminate  in  carcinoma.  Frequent 
luemorrha^es,  diarrhea,  irritability  of* the  bowel  and  the  passage  of 
a  glairy  tin  icons  discharge  are  the  chief  si  gnu.  7Trenttnent. — The 
single  variety  and  the  larger  tumours  in  the  multiple  form  should 
be  removed  with  as  many  of  the  smaller  as  can  be  got  away.  They 
arc  apt  to  recur  and  then  to  become  maliguaut. 

Epithelioma  of  the  anus  is  occasionally  met  with  at  the  j miction 
of  the  skin  and  mucous  membrane.  It  occurs  in  old  people  as  a 
nodular  indurated  mass,  having  the  ordinary  characters  of  an 
epithelioma.  The  inguinal  glands  become  enlarged,  but  disscmiua- 
tlon  in  internal   organs  is  late.       It   must  be  distinguished  from 


Fifj.  47J.--PjtpiJkHiiii  of  tin*  rectum*     (St.  IWthotoiBttw'i  H&ptUJ  Mi^mhh, 
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a  syphilitic  sure.     Tr*.:ttmn& — Free  excision  along  with  the  inguinal 
glands. 

Stricture  of  tho  rectum  may  be  divided  ■  "*"  thn  airnplf  >mjli 
th_e  malignant. 

~T.  The  simple  or  fibrous  stricture  may  be  caused  by  the  fibroid 
contraction  of  inflammatory  productaJn  the  mucous  and  submucous 
coats,  or  of   cicatrices   following    simple,  syphilitic,  or  dysenteric 


ulceration  ;  by  mjnry,  or  operation  on  the  bowel ;  or  it  may  be  the 


tof  pelvic  inflammations  ( wi-  nr  par&mdritu). 
7\ithdotjy» — The  stricture  i*  generally  situated  from  one  to  two 
inches  from  the  anus,  but  may  occur  at  any  part.  It  may  involve 
only  a  narrow  ring-like  portion,  when  it  is  called  annular;  or  it  may 
include  an  inch  or  more  of  tho  gut,  when  it  is  sometimes  spoken  of 
as  tubular.  The  strictured  portion  of  the  bowel  consists  in  great 
part  of  fibrous  tissue.     The  syphilitic  variety,  which  is  much  more 
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eonimon  in  women  than  in  men,  is  often  combined  with  condylonmfoi 
or  ulceration  _al>out  the  anus,  and  the  mucous  membrane  between 
the  anus  am!  the  stricture  is  frequently  ulcerate*!  The  simple 
arintdt.tr  form  met  with  in  women  is  believed  by  some  Burgeons  to 
l>c  due  to  gonorrhoea  or  to  pelvic  inflammation. Ft  generally  oinn^ 
about  an  inch  within  the  anus,  the  mucous  membrane  below  eho*  big 
no  evidence  of  previous  ulceration. 

The  bowel  above  the  stricture,  whatever  the  variety,  is  generally 
distended  with  faxes,  the  muscular  coat  hypertrophied,  and  the 
iilihous  membrane  ulcerated;  whilst,  in  the  neighbourhood  of  the 
stricture,  the  coats  are  often  ao  thin  that  the  least  force  causes 
them  to  give  way.  Fistula1  often  form  below  the  stricture,  and 
lucmorrhoids  are  a  freuuent_ concomitant. 

Symjttoifi*  ttn*l  ffittt/nojiis. — Pain  and  difficulty  in  passing  a  motion, 
constipation,  and  later,  constipation  al te mating  w i t h  d iarrhtva .  The 
motions,  when  the  stricture  is  near  the  anus,  become  smallr  ribbon- 
like,  and  streaked  with  discharge.  There  is  a  frequent  desire  to 
defacate,  hut  little  passes  except  wind  and  discharge,  and  the  Ixnvel 
feels  as  if  it  had  not  been  emptied*  In  tight  strictures  or  in  strife 
tures  with  ulceration,  fistuhe  may  sometimes  form  about  the  anus, 
and  the  patient  gets  worn  out,  and,  after  many  years  perhaps  erf 
suffering,  may  die  of  an  attack  of  peritonitis  or  obstruction.  The 
stricture  is  readily  detected  on  passing  the  finger,  but  is  often  so 
tight  that  only  the  tip  can  bo  got  into  it.  When  this  is  the  <  ice 
on  no  account  should  the  finger  be  passed  through  it,  as  the  slight 
force  of  passing  the  finger  may  rupture  the  attenuated  walls  and 
peritonitis  and  death  may  follow. 

TrzatmtnL — As  a  rule,  gradual  and  careful  dilatation  by  meani 
of  bougies,  of  which  the  soft  flexible  ones  of  Mr.  (woodsall  arc  perhaps 
the  best,  should  be  first  attempted,  and  will  generally  be  successful ; 
but  the  stricture  must  be  kept  dilated  by  the  subsequent  occasional 
passage  of  a  bougie.  In  exceptional  eases,  where  the  stricture  is 
very  resistant,  a  bougie  may  be  tied  in  for  some  hours  at  a  time. 
Where  the  parte  are  much  riddled  by  fistulas  a  division  of  the  stric- 
may  be  necessary.  This  may  be  done  by  what  is  called  internal 
or  external  UfMat  proctotomy.  In  the  former  operation  the  knife, 
guided  by  the  finger,  is  introduced  through  the  stricture,  which  is 
tlKii  divided  in  a  posterior  direction;  in  the  latter,  the  stricture* 
together  with  the  external  sphincter  and  other-intervening  soft  pa 
is  completely  divided  down  to  the  coccyx.  The  wound  is  then 
stuffed  with  iodoform  gauze  and  bougies  subsequently  passed  daily 
to  prevent  recon  tract  ion.  in  very  obstinate  cases  excision  is  done 
and  the  healthy  bowel  above  brought  down  and  6xcd  to  the  skin. 

i\  Malignant  or  cancerous  stricture. — Pathatogjm — Cancer 
may  affect  the  anus,  and  then  aa  in  other  situations  where  it  occurs 
at  the  junction  of  skin  and  murons  nuTphninp.  i,nkes  fjir  fa™  of 
squamous- ceiled  carcinoma  (see   Epithelioma  <>/  thr  A  tuts,  p.  1147). 
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When  cancer  arises  within  the  rectum  it  is  nearly  always  of  th_c 
rgjiiniimr  or  ndp»oid  y\\Y\?\ft_(¥\i*.  173).  Tt  generally  occurs  after 
mjjcjle  Jlfe.  but  may  be  aeon  in  young  adults,  even  under  twenty. 
It  then  occurs  cither  as  a  fungnting,  more  or  less  distinct  tumour 
projecting  into  the  lumen  (if  the  bowel,  or  as  a  laminar,  nodular,  or 
ring  like  infiltration  of  its  coats.  In  either  case,  it  is  at  first  eov«  red 
by  apparently  unaltered  mucous  membrane,  which,  however,  is 
sooner  or  later  destroyed  by  ulceration,  leaving  an  ulcer  with  an 
uneven,  proliferating,  or  excavated  surface,  everted  edges  anil  an 
indurated  base.  As  the  disease  extends  it  involves  the  must uhir 
float*  and  subsequently  the  surrounding  structures  and  organ*},  gluing 


Fit.  473. — Columnar  or  a<leiioi<]  cam  noma  of  tin'  nctUB  froffl  a  DM  ag»d 
64  jears.     (St.  ftu-tholomiws  HotpiUl  Museum,  No.  2009  0.J 

them,  as  it  were,  to  the  rectum,  and  finally  en  verting  the  whole 
in ti"  a  cancerous  mass.  The  lymphatic  elands  in  the  concavity  of 
the  sacrum,  and  later  the  InoiW  ghm<ia  l^onm  affiu^d.  and  the 
i ■ ; n ■ .  inotna  may  finally  lit1  'H^.inmiO^il^ i: mid » vy  p ruu' t h s  \h* i i i*j;  h it *re 
especially  met  with  in  the  liver.  The  nf/mptoms  are  often  very  in- 
sidious.At  first  there  may  be  merely  some  complaint  of  indigestion 
or  flatulency,  but  nothing  referable  to  the  rectum  ;  later  there  may 
be  uneasiness,  hardly  amounting  to  pain,  about  the  anus  ;  then  more 
or  less  backache  and  pain  on  defecation  is  noticed  ;  the  fieces  may 
be  striked  with  mueu.s  or  with  Mood;  and  a  slimy  discharge  may 
be  present  Later  the  motions  become  small,  flattened,  or  pipe  like 
when  the  stricture  is  near  the  amis,  or  scybalous  when  some  diwt 
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above.  The  patient  strains  at  stool,  and  feels  as  if  his  bowel  had 
not  been  emptied ;  then  there  is  constipation  alternating  with 
diarrhoea,  and  an  offensive  sanions  discharge.  If  low  do  wa  multiple 
fistulie  may  form,  if  high  up  extension  may  take  place  to  the  bladder, 
or  the  ureters  may  be  compressed.  The  ^jand  w  jar  cnl  arj^cm  en t  by 
pressing  mi  QtfTVBfl  causes  great  pain  down  the  legs,  Kuiadat  inn 
ami  cachexia  now  come  on,  with.  nWe"  l6eal  pam,~and  the  patient 
dies  of  exhaustion,  peritonitis,  or  during  an  attack  of  acute  ol>stniction. 

The  dia<?n*m$  can  only  be  arrived  at  by  a  local  examination.  The 
amis  generally  appears  healthy,  though  probably  patulous,  ami  u 
healthy  strip  of  mucous  membrane  usually  exists  between  the  anus 
and  the  growth.  When  the  growth  can  be  felt,  its  indurated  base, 
and  when  ulceration  has  occurred,  the  everted  edges  of  the  ulcer, 
and  the  sanious  and  foul  discharge,  render  the  diagnosis  generally 
easy.  When  beyond  the  reach  of  the  finger  it  may  at  times  Km 
brought  down  by  asking  the  patient  to  strain.  The  f ungating  form 
may  be  mistaken  for  a  villous  growth;  the  annular,  for  a  simple 
fibrous  stricture.  A  viHous  ffTOWtk  may  be  distinguished  by  its 
velvety  and  supple  feel,  by  its  not  ulcerating  and  breaking  down, 
by  the  absence  of  induration,  by  the  discharge  being  thin  and  mucoid, 
the  blood  bright  and  small  in  quantity,  and  the  rectum  not  fixed, 
and  by  the  duration  of  the  disease.  A  flhrcm  strictmv  may  be 
known  by  its  long  duration,  by  being  less  indurated  than  the 
cancerous  form,  by  the  bowel  not  being  fixed,  and  when  due  to 
syphilis,  by  the  absence  of  a  healthy  strip  of  mucous  membrane 
between  the  growth  and  the  anus. 

Treatment, — If  jjie  disease  is  seen  sufficiently  cjirry  and  before  it 
has  involved  the  surrounding  parts,  and  if  the  general  condition  of 
the  patient  is  otherwise  favourable,  exrisioii  of  the  growth  sritti_ibfi 
hover  end  or  even  the  whole  of  jjie  rectum  should  l>e  undertaken,. 
as  in  tins  way  the  cancer  may  be  completely  removed,  and  not 
without  reasonable  hope,  in  some  of  the  less  malignant  forms  of  the 
disease,  of  its  not  returning*  Some  cases  have  been  reported  where 
it  has  not  done  so  for  several  years.  Before  forty  the  disease  is  so 
maligna nt  that  removal  ia  all  bub  hopeless.  In  older  patients  the 
rosu  1 1 s  are  rel at i v ely  f av on rabl e.  Previous  to  removal  of  the  rectum. 
many  invariably  perform  inguinal  coloto my L since  after  this  operation 
there  is  less  risk  of  the  wound  left  1  (risiou  becoming  septic. 

Where  removal  seems  impractical^,  or  otherwise  unadvisable,  sin  h 
palliative  measures  should   be  adopted  as   may  render  the  last  few 

L  months  <>r  years  of  the  patients  life  as  comfortable  as  possible. 
Thus  the  bowels  should  be  kept  gently  relaxed,  the  diet  regulated* 
and  the  pain  relieved  by  morphia  suppositories.  In  this  way  the 
patient  can  often  follow  his  occupation  in  comparative  comfort  and 
with  little  inconvenience.  Should,  however,  there  he  very  frequent 
calls  to  defecate,  much  pain  and  irritation  wi  the  passage  of  fa 
"i  obstruction  threatened  or  have  already  occurred,  cqlotomy  should 
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be  performed  (p.  86 6).  This  operation  should  not,  as  is  too  frequently 
the  ease,  be  regarded  merely  as  a  last  resource,  to  be  undertaken 
when  obstruction  has  come  on?  as  then  the  danger  of  the  operation 
is  greatly  in  creased.  Nor  should  it  be  undertaken  in  every  instance, 
since  the  inconvenience  caused  by  the  cancer  is  not  always  sufficient 
to  justify  the  patient  undergoing  the  risk.  There  is  no  sufficient 
evidence  that  colotomy  retards  the  malignant  growth,  and  one 
symptom  is  not  relieved  by  it,  viz.,  pain  caused  by  pressure  on 
pelvic  nerves. 

Excision  of  the  rectum  may  be  performed  if  the  growth  m 
moveable  ;  [7  the  urethra,  prostate,  vagina  and  bladder  are  not 
involved  ;  if  the  glands  are  not  enlarged,  and  if  the  patient  is  other- 
wise fairly  healthy.  The  removal  may  be  done  by  the  perineum  in 
the  male,  by  the  vagina^ or  hetter  by  the  coccygeal  or  aicral  routes. 

The  perineal  route. — -The  patient  having  been  placed  in  the 
lithotomy  position  and  a  staff  in  trod  need  into  the  bladder,  a  curved 
bistoury  should  be  passed  along  the  finger  up  the  rectum,  and  its 
point  made  to  emerge  near  the  coccyx,  and  the  intervening  tissues 
cut  through  in  the  middle  line.  By  this  incision  a  free  exposure  is 
obtained.  Lateral  incisions  are  next  made  on  each  side  of  the  anus, 
meeting  in  front,  the  levatores  uni  divided,  and  the  bowel  rapidly 
cleared  either  with  the  finger  or  with  the  handle  of  the  scalpel  from 
the  tissues  of  the  ise  I  no-  rectal  fossa,  The  lower  part  of  the  rectum 
is  now  dissected  more  carefully  from  the  urethra  and  prostate,  and 
when  it  has  been  sufficiently  freed,  cut  off  with  scissors,  the  vessels 
being  clamped  as  they  are  cut  and  afterwards  tied.  When  the 
growth  does  not  involve  the  whole  of  the  bowel,  a  strip  of  mucous 
membrane  should,  if  practicable,  be  left  The  rectum  should  now, 
if  possible,  be  drawn  down  and  sutured  to  the  skin  by  four  dee]* 
sutures  pawed  under  the  divided  pelvic  structures.  The  gut  should 
be  plugged  with  iodoform  gauze  for  a  week,  a  tube  being  placed 
through  the  gauze  to  allow  of  the  escape  of  flatus, 

The  vaginal  Route. — A  longitudinal  incision  is  made  through  the 
posterior  wall  of  the  vagina,  the  rectum  excised,  and  the  Vaginal 
WOUnd  then  united. 

GocXrltnwti  ani>  sacral  Bourn)  (/Cocker* a  and  Kraskef3_  opera- 
tion*).— The  greater  part  or  even  the  whole  rectum  may  be  excised 
by  these  methods  when  the  disease  is  fairly  moveable.  Their  gpti 
merits,  besides  giving  room,  are  that  the  presacral  glands  can  be 
removed  up  to  the  promontory  and  bleeding  is  well  under  control. 
The  patient  is  placed  iu  the  prone  position  with  the  pelvis  well 
raised  by  a  bolster.  By  arranging  pillows  the  head  can  be  turned 
to  one  side  and  the  amesthetic  easily  given.  Alternatively  the 
patient  may  be  in  the  left  lateral  position  on  a  fairly  high  table. 

An  h^JKimj   j*  mmlp  from   tho  «ni|ft  (x>  t|r  rdfldlfi  "f  thi>  «iu-nim|..imd 

the  coccyx  baring  been  freed  From  ita  omaelei  and  ligaments  is  then 
cut  away  {Kocher**  operation,  Fig.  474).     The  two  lower  segments, 
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1 1 ot  more,  of  the  sacrum  may  also  bo  removal  If  np^^nify  f  ftW^Vg 
ami  fiardenheuer**  operationt  Fig.  474,  a  and  a  a).  There  \h  no 
advantage  in  trying  to  preserve  these  bones  since  necrosis  may  Polios 
their  replacement.  The  presacral  tissues  are  now  separated  from 
the  saerum  well  above  the  growth,  or  up  to  the  promontory.  Mid 
the  aides  and  front  of  the  rectum  are  lep&rated  by  the  linger  or  by 
a  bin nt  dissector.  If,  as  is  often  the  ease,  the  peritoneum  is  not 
involved,  it  may  Ik?  carefully  stripped  off  by  the  linger  or  i 
sponge  on  a  holder.  If  it  is  involved  the  cavity  is  opened  freeh- 
and the  gut  drawn  down.  One  of  the  simplest  waya  of  dealing 
with  the  gut,  if  a  preliminary  eolotomy  has  not  been  performed,  is 
to  pass  jl  Paul's  tube  well  beyond  the  growth  and  tie  it  in  with  a 
ligature  round  the  neck  and  then  excise  the  growth.     The  glass 
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tube  allows  fa?ecs  and  mucus  to  pass  into  a  urine  bottle  for 
days  before  it  cuts  its  way  out.  If  a  preliminary  colotomy  Ims 
been  performed,  and  the  gut  comes  down  freely,  the  stump,  after 
the  growth  is  excised,  may  be  drawn  through  the  intact  Sphincter, 
the  muooue  mftmbrftDe  of  the  hitter  having  been  cutaway;  or,  if  it 
will  not  come  down,  it  may  be  fixed  into  the  posterior  end  of  the 
wound,  I  he  rest  of  the  wound  being  partly  sutured  and  partly  filled 
with  iodoform  gauze,  which  is  frequently  changed,  or  the  upper 
end  of  the  bowel,  after  the  growth  has  been  rut  away  and  tbi 
vessels  tied,  may  be  joined  to  ft  healthy  anal  portion,  it  >ueh  c&B  be 
hut  this  is  likely  to  lead  to  a  very  tight  Btrioture  at  the  point 
of  union,  and  bougiei  will  have  to  be  used  to  keep  it  dilated.  If 
the  sphincter  is  preserved  the  patient  may  regain  eoiitiol.  If  the 
gut  hii^  to  be  fixed  in  the  posterior  end  of  the  wound  le  I ims  to 
a  special  truss  with  B  ping,      In  sonic  cases  the  gut  has  been  [Kissed 
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through  the  gluteus  rrmsimus,  the  fibres  of  which  act  as  a  sphincter. 
The  peritoneum  when  opened  should  be  closed  by  suture.  The 
bladder  OK  Vagina  may  be  injured  when  the  growth  involves  them, 
also  the  ureter  has  been  wounded.  If  these  accidents  occur  sutures 
should  ho  applied  at  once,  but,  operations  involving  such  risks  should 
not  be  undertaken.  In  all  eases  of  a  doubtful  and  extensive  nature 
a  preliminary  inguinal  colotomy  is  an  advantage.  Excision  of  the 
rectum  is  then  donn  three  weeks  later,  the  bowel  being  previously 
rendered  aseptic  by  irrigating  it  through  the  colotomy  opening. 
But.  the  patient  is  left  with  two  openings,  one  discharging  faces  the 
other  mucus,  or  be  must  undergo  a  further  operation  for  closure  of 
the  eolotumy  opening. 

DISEASES  OF  THE  URINARY  ORGANS. 

SURGICAL    DISEASES    OF    THE    KIUNKVS, 

Examination  of  the  kidney  and  ureters,— 1.  Qnpdtpa 

the  normal  kidney  cannot  usually  be  felt ;  even  in  thin  patients 
under  an  anaesthetic  the  outline  is  by  no  means  exactly  to  be  mule 
(Hit.  It  can  be  felt,  however,  though  of  normal  ske,  if  it  is  move- 
able,  whether  floating  in  the  abdomen  or  slipping  down  behind 
the  peritoneum,  When  enlarged  it  tends  to  fill  and  bulge  the 
loioj  has  the  peculiar  shape  of  the  organ,  and  does  not  move  with 
respiration  unless  very  large. 

2.  P&cwmn* — A  kidney  tumour  should  be  resonant  on  light 
percussion  owing  to  the  colon  being  in  frout  of  it,  and  this  is  the 
more  marked  when  the  colon  is  distended  by  inflating  it  through  the 
rectum.     On  deep  percussion  it  is  dull. 

3,  Pain. — When  moderately  firm  pressure  over  the  kidney  cm 
pain  or  a  sickening  sensation  some  diseased  condition  is  probably 
pi-  s,  nt.  Pain  may  lie  felt  in  the  loin,  down  the  course  of  the  ureter, 
in  i  he  groin  in  the  region  of  the  appendix  or  ovary,  or  in  the  testicle, 
which  may  be  tender  or  drawn  up  by  the  cremaster.  It  has  not 
been  proved  that  pain  can  be  transmitted  or  reflected  to  the 
opposite  side  (Morris),  and  such  ntaes,  viz.,  of  obvious  disease  OB 
one  side  and  pain  on  the  other,  probably  indicate  bilateral  disease. 

■L  fijawintition  of  the  urine  is  essential  in  the  diagnosis  of  atYec- 
tion  Of  the  kidney.  The  facts  that  should  he  noted  are  the  total 
quantity  passed  per  diem,  the  average  amount  of  urea  that  it 
contains,  its  reaction  and  specific  gravity,  ami  whether  abnormal 
Bubfttaaoee  are  present  as  albumen,  sugar,  pus,  blood  or  special 
crystals  (see  p.  *J70). 

5,  Examination  %  the  rectum  or  vagina  may  detect  a  atone  lodged 
in  the  lower  end  of  the  ureter  or  a  thickening  of  the  ureter, 

ti.  Examination  with  thr  eygtowQjw  may  lie  employed,  und  by  it  a 
jet  of  blood,  or  even  pus,  may  be   perceived  spurting  out  of  the 
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orifice  of   the  ureter  into  Hie   clear   water  with    which    the   hhidiler 
has  been  filled. 

7,  Catheterization  of  the  ureters* — The  ureters  have  been  cat  he- 
tensed,  in  the  male  under  the  guidance  of  the  cystoscope,  in  tin- 
female  through  a.  urethral  speculum,  the  patient  being  in  the 
lithotomy  position  with  the  buttocks  well  raised t  or  in  the  gemi- 
pectoral  position*  Catbeterisation  of  the  ureters  is,  however,  not  free 
from  danger  as  tending  to  aid  septic  materials  to  ascend  the  ureter 
to  the  kidney,  and  also  as  causing  reflex  suppression  of  urine. 
IforeOfflBTj  it  is  easy  lo  make  the  ureter  bleed,  and  this  may  inttOduHQ 
a  fallacy. 

8.  Examination  by  thexruyi, — A  calculus  in  the  kidney  may  be 

-red  in  this  way  (see  Plate  XVI 11.), 

9.  Examination  through  am  abdominal  mcirion* — A  shrunken  or 
dilated  kidney,  a  horse-shoe  kidney,  and  a  stooe  in  the  ]»elv i^  m 
ureter  not  perceptible  through  the  abdominal  wall  may  sometimes 
be  detected  in  this  way.  It  is  possible,  however,  even  when  the 
hand  is  in  the  abdominal  cavity,  to  miss  such  conditions  on  account 
of  excess  Of  renal  fat  or  inflammatory  thickenings.  An  abdominal 
exploration,  moreover,  does  not  solve  the  question  whether  a  kidi 

of  norma)  size  is  a  healthy  or  a  diseased  one. 

10,  The  only  certain  means  of  proving  that  the  opposite  kidney 
is  a  health v  one  is  by  draining  the  diseased  kidney  through  the 
loin,  so  that  the  urine  from  the  opposite  kidney  alone  eaten  l he 
bladder. 

Nephritis,  or  inflammation  of  the  kidney,  as  met  with  in  surgical 
practice,  is  commonly  the  result  of  long-standing  disease  of  the 
bladder,  urethra,  or  prostate,  or  of  the  impaction  of  a  calculus  in 
the  ureter  or  pelvis  of  the  kidney.  Traumatic  nephritis  has  already 
been  alluded  to  trader  Injuria  of  Ou  Abdomen. 

The  inflammation,  when  secondary  to  other  diseases  of  the  urinary 
orgfttiS,  may  be  produced  in  several  ways.  Thus,  it  maybe  due  to 
— 1.  Tension  in  the  tubules  of  the  kidney,  resulting  from  obsi< 
tion  to  the  overflow  of  urine  consequent  upon  long-standing  stricture 
of  the  urethra  or  prostatic  enlargement  Under  these  circuits* 
stances  the  inflammation  falls  chiefly  on  the  cortical  and  medullary 
si  distance  of  the  kidney  (intrrstiti'tt  nephritis).  '1.  The  presence  of 
septic  matter  in  the  pelvis  of  the  kidney  due  to  (a)  the  spread  of 
inflammation  up  the  ureter  from  the  bladder,  or  (/>)  decomposition 
of  pent-up  urine  behind  a&  impacted  calculus  in  the  ureter  or  pelvis 
of  the  kidney.  In  this  case  the  inflammation  is  of  a  septic  or 
su  p  p  n  rat  i  v  e  el  1 1  h  <  c  t  e  r,  and  a]  t  ho  ugh  it  m  ay  chiefly  a  fife  Ot  either  the 
g  membrane  of  the  pelvis  {pyelitis)^  or  the  substance  of  the 
organ  {tmppwatim  nepkriti$\  it  more  generally  involves  botfe  (p 
nephritis)*  At  times  the  pelvis  and  calicea  become  distended  with 
pus,  and    the  kidney   is    filially   converted    into   a   suppurating 

<i>Ittrmx)t     ,T.    Keflex    irritation    of    the    kidney   through    I  he 
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BkiagNun  of  a  *U  no  in  (hr  left  kidney.     {Tnken  by  Dr*  Hud>  \V;<l*Lu» 
uf  Mr  Jiutlin'i*  nt  St,  BulbolaaLtw'j  BotpiUl 
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nervous  system,  as  from  the  passage  of  a  catheter  in  stricture  or 
enlarged  prostate,  or  the  performance  of  some  operation  on  the 
urinary  organs,  as  lithotomy  or  lithotrity.  Here  the  inflammation 
is  usually  transitory,  unless  the  kidneys  are  already  suffering 
From  the  effects  of  urinary  obstruction,  when  it  may  run  on  to 
suppuration. 

Sii/tftlr  intrrstitiftl  ntftkriti*  usually  begins  in  an  insidious  manner, 
the  symptom*  of  the  kidney  mischief  being  obscured  by  the  primary 
affection  of  the  bladder  or  urethra  from  which  the  patient  is  probably 
Buffering,  It  may  be  suspected,  however,  where  there  is  continual 
loss  of  strength,  increasing  pallor  ami  gradual  wasting.  The  urine 
is  passed  in  large  quantities,  and  is  of  low  specific  gravity.  Albumen 
at  first  is  absent,  or  present  only  in  small  quantities,  and  although 
L&ter  it  may  he  increased  in  amount*  it  is  often  difficult  to  estimate 
in  consequence  of  the  pus,  mucus,  or  blood  which  may  be  present, 
owing  to  the  diseased  bladder  or  other  urinary  trouble.  Should 
these  troubles  not  be  relieved,  the  symptoms  of  the  kidney  affection 
become  more  marked ;  there  is  loss  of  appetite,  a  furred  tongue, 
nausea,  perhaps  vomiting,  increase  of  temperature  at  nights,  a  hot 
skin,  thirst,  and  emaciation.  This  condition  may  last  for  months, 
when  the  symptoms  may  gradually  subside  if  the  primary  trouble 
can  he  removed ;  or  it  may  terminate  in  exhaustion  aud  death;  or 
in  an  acute  attack  of  suppurative  nephritis. 

The  treat in?nt  consists  essentially  in  removing  the  cause,  where 
this  is  practicable,  aud  carefully  avoiding  all  sources  of  irritation 
that  may  react  through  the  nervous  system  of  the  kidney.  Tims, 
all  instrumentation  must  be  done  in  the  gentlest  possible  manner, 
and  decomposition  of  the  urine  prevented  by  washing  out  the 
bladder  with  antiseptic  solutions.  The  patient  at  the  same  time 
should  be  kept  in  bed,  arid  restricted  to  a  uon-stimulating  and 
chiefly  fluid  diet;  whilst  hot  flannels  and  occasionally  dry  cups 
should  be  applied  to  the  loins. 

Suppurative  or  Uptic  nephritic — Under  this  head  is  included 
suppuration  of  the  pelvis  and  of  the  substance  of  the  kidney,  since 
both,  as  a  rule,  are  simultaneously  affected,  and  the  symptoms  are 
similar  Of  identical  Pyonephrosis  is  considered  separately.  Sup- 
purative nephritis  generally  occurs  suddenly  in  the  course  of  long- 
standing disease  of  the  lower  urinary  organs,  attended  with  septic 
decomposition  of  the  urine  in  the  bladder,  whence  the  now  Mm 
term  c* Surgical  kidney."  It  is  probably  almost  always  due  to  the 
septic  micro-organisms  reaching  the  kidneys  from  the  bladder  by 
the  ureters.      It  is  usually  preceded  by  simple  interstitial  nephritis. 

The  tpmpkmi  which  frequently  first  come  on  after  some  operative 
proeodore  Oil  the  urethra  or  bladder,  are  usually  ushered  in  by  a 
rigor  followed  by  sweating  and  fever.  The  tongiw  becomes  dry  aud 
red  ;  the  lips  and  teeth  are  covered  with  Kffldflf  |  fchfl  appetite  is  lost; 
nausea,  vomiting,  or  diarrhea  sets  in,  and  the  patient  usually  sinks 
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into  a  typhoid  state  and  dies.  There  is  no  redema,  and  the  curat 
usually  continues  abundant  and  loaded  with  pus  to  the  end,  though 
it  may  at  times  be  diminished  ha  quantity  or  even  suppressed.  It 
may  or  may  not  contain  Mood, 

Trrattth >>nf  as  a  rule  is  of  little  avail ;  but  the  same  general  plan 
should  be  followed  an  described  under  simple  interstitial  nephritis. 

Perinephritis,  or  inflammation  in  the  retroperitoneal  cellular 
tissue  around  the  kidney,  may  he:  (1)  primary  from  injury; 
(2)  consecutive  to  renal  suppuration  ;  (3)  a  secondary  extension 
fmni  the  eiucum  and  appendix,  or  from  the  colon,  rectum,  uterine 
appendages,  gall-bladder,  spleen,  vertebra?  or  pleura ;  (4)  pyaemic. 

Circumscribed  abscess  may  oootti  In  the  kidney- subs  tarn, 
in  the  cellular  tissue  around  (jMPMwphritic  rtf >*<<&*).  It  must  be 
distinguished  from  pyonephrosis!  in  which  the  pelvis  and  calicos 
are  distended  with  pus,  Cbtlf&r — It  is  generally  due  in  the  kidney 
to  injury,  pyre  mi  a,  or  renal  calculus*  When  it  occurs  in  the  peri- 
renal tissue,  it  may  be  consecutive  to  abscess  or  other  disease  of 
the  kidney  itself .;  or  it  may  be  due  to  causes  independent  of  the 
kidney,  as  cold,  disease  of  the  spine  and  other  conditions  leading 
to  the  formation  of  abscesses.  The  symptoms  are  those  of  deep 
suppurationt  attended  with  certain  peculiarities  on  account  of  its 
situation,  which  have  been  referred  to  (see  p.  053).  The  treat  matt 
consists  in  making  a  free  incision  into  the  abscess  through  the  loin. 

Hydronephrosis  is  an  overdistension  of  the  pelvis  and  ealiecs 
of  the  kidney  with  altered  urine,  and  is  often  bilateral.  0<nm* — 
(1)  Any  conditiou  in  the  bladder,  ureter,  or  pelvis  of  the  kidney, 
producing  mechanical  obstruction  to  the  outflow  of  urine.  These 
conditions  may  he  divided  into  the  mmfenHai^  such  as  twists  of  the 
ureter,  smallnt'ss  of  its  vesical  orifice,  phimosis  (Fig.  475),  etc,  ;  mid 
into  the  ata/itirfti,  such  as  impaction  of  a  calculus  in  the  HI 
enlarged  prostate,  stricture  of  the  urethra,  etc.  (2)  Any  condition 
in  the  pelvis  or  abdomen  producing  direct  pressure  on  the  ureter, 
such  as  fcumoun  of  all  kinds,  uterine,  ovarian,  inflammatory  adhegtattt, 
etc.  Pathol wjp. — Tin?  pelvis,  and  subsequently  the  calices  of  the 
kidney,  become  distended  with  urine,  the  cortical  suhstainr  is 
destroyed  by  the  pressure  of  the  retained  urine,  and  the  whole  organ 
finally  converted  into  an  irregular  cyst  (Fig*  475).  The  hydra- 
nephrotic  fluid  consists  of  altered  urine,  and  may  contain  hardly 
a  trace  of  urea.  Symptoms. — When  the  obstruction  is  complete,  ft 
tumour,  which  is  oftfifi  ol  a  great  size,  is  found  in  the  abdomen*  It 
may  then  be  mistaken  fur  an  ovarian  cyst,  an  hydatid  cyst  of  the 
liver  or  omentum,  I  distended  gall-bladder,  1  splenic  tuinuttr,  a  solid 
tumour  of  the  kidney,  or  pyonephrosis.  From  these  a  hydroncphrotic 
kidney  may  gBDftraHj  be  distinguished  by  the  colon  being  in  front 
of  it,  by  the  presence  of  fluctuation,  by  its  dulness  to  percussion,  by 
ils  situation  its  the  Rank,  hv  its  projection  more  or  less  in  the  lo 
by  the  presence    uf  an   area  of    resonance   between    the   hepatic  t*r 
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splenic  dulness  according  as  the  right  or  left  side  is  affected,  by 
Madder  symptoms,  history  of  calculus  and,  perhaps,  of  blood  in 
the  urine,  and  by  the  presence  of  an  urea  of  resonance  below  the 
tumour  and  absence  of  any  pedicle  leading  to  the  pelvk,  by  the 
uterus  being  five  and  not  displaced,  and  by  the  absence  of  febrile 
symptoms.  When  the  obstruction  is  intermittent  the  tumour 
periodically  shrink*,  and  at  the  same  time  the  bladder  beootBQfl 
suddenly  filled  with  urine.      Trmtment. —  If  the  cause,  as  a  stricture, 


Fife.  4 7 Tj . — Il^drouepuiois,  with  diluted  WBtaf*,  Miidilci-  m\A  peni%  dae  to 

]-hiiiii(>i.s    in  in   infant  agiM  tivu  mouths.      (St.   Bartholomew')!  Jlx-^iiUl 
Ma«cumf  No,  2370  b. ) 

phimosis,  etc.,  can  l*e  removal  nothing  further  is  recjuired.  If  the 
cause  is  nut  discoverable  the  kidney  should  be  cut  down  upon  and 
drained  (see  Nephrotomy),  The  pelvis  and  ureter  should  then  be 
examined  by  prolonging  the  incision.  If  a  calculus  is  found  it 
should  be  removed  and  the  pelvis  or  ureter  sutured.  If  a  stricture 
is  detected  ureterotomy  should  be  performed  ;  or  the  stricturod  portion 
exeted  and  either  end  to  end  union  made  or  else  the  upper  end 
implanted  iti  the  bladder* 

Pyonephrosis  is  the  dtsUnsion  of  the  peWii  and  calices  of  the 


958 


DISKASES   OF  REGIONS. 


kidney   with   pus,   rod   the  subsequent   destruction,   more   or   lew 
complete,  of  the  medullary  and  cortical  substance,  the  whole  kidney 
being  at  length   converted   into   a    large    nrcultilocular    cyst.      This 
ni  iv   rupture   into  the  peritoneal   cavity  or  colon,  or  into   the 
Mini  Minding    tissue,    causing    n    perinephritic    ftboeeaa       (TflMiei, —  It 
may    follow    pyelitis,   owing   to    the   blocking   of   the   ureter   with    a 
rhti   r a"  blood  "i    | his  ;  or  it  may  be  engrafted  on  hydronephj 
consequent  upon  tapping  or  injury.     At  times  it  may  be  the  ' 
erf  tubercle,   of  of    i   direct   injury  of  the  kidney.      Symptom*  —  In 
addition   to   a   tumour    in   the    abdomen   with    characters   simil 
those  of  hydronephrosis,  there  will  be  pain  in  the  tumour,  especially 
oii  pressure,  febrile  dis turban cc,  and  if  the  obstruction  of  the  ureter 
is  incomplete!  pus  in   the   urine  from   time  to  time,      Trtntmmt. — 
Nephrotomy!  with  removal  of  any  obstruction  discovered  in  the 

pelvii  of  the  kidney  or  ureter.      If  after  nephrotomy,  however,  the 
rvM  does  not  shrink  and  cease  to  suppurate,  nephrectomy  may  have 
to  be  done,  it  otherwise  lardaceous  disease  or  hectic  may  carry 
the  patient,  or  biood^poiaomxig  may  ensue  from  the  discharge  bceoiuhi 
»eptic,  or,  as  sometimes  happens  when  the  obstruction  of  tin     i 
is  reheye<l  to  some  extent  by  the  nephrotomy,  the  decomposing  put 
may  make  its  way  into  the  bladder,  set  up  cystitis,  and   the 
k  1  <  1 1  j  ey  become  affected,      1 T  nd  e  r  soi  D  e  o  i  re  u  n  i  stan  ees,  as  w  h  ere   lie 
kidney  is  reduced  to  little  mure   than  a  shell,  it  will    be   better  ml 
oneo  to  perform  nephrectomy. 

Renal  calculi  generally  consists  of   uric  acid  or  of   oxalate   of 
lime,  and  lire  formed  by  the  deposit  of  the  urinary  salta,  either  ill 
the  tubules  or  ealices  of  the  kidney.     Whilst  still  small,  they  may 
jmss  down  the  ureter  into  the  bladder,  and  Md^eipiently  form  the 
nucleus  of  a  vesical  calculus,  or  be  voided  with  the  urine.      Or  they 
ui.i\   remain  in  the  kidney,  either  hi  its  substance,  or  in  the  pell 
our  of  the  ealices,  and  there  increase  in  size  by  the  successive  d. 
upou  them  of  the  urinary  salts.     They  may  be  single  or  multiple, 
and  vary  iu  size  and  sbajie  from  a  small  rounded  body  the  site  of  | 
mi i«t aniseed  ton  large  branched  mass  filling  tin-  pelvis  and  - 
(Fig,  476).      A  renal  calculus  may  set  up  inflammation  of  the  pelvis 

of  the  kidney  (eafcufotti  ppditi$)9  or  of  its  substance  [simpU  or 

pyteUiVe  *<?>&**>**),  or  it   may  block   the  ureter,  in   which   ease   the 

kidney  may  beOQOBfl  distended  with  altered  urine  (£//»/* 

with  pus  ijpponi«phrxm*)i  or  its  ex  ere  tin  ur  ami  secreting  function  may 

hi'  amgted  giving  rise,  U  the  opposite  kidney  is  absent  or  diseased, 

to  rtilcufitits  ntntrtii.      At   times  a  calculus  may  exist    in   ti. 

for  years,  causing  little  or  no  damage,  or  it  may   by   its  con*  tan1 

irritation  lead  to  epithelioma  of   the  kidney.     Not  infrequently  I 

may  lie  a  stOtt*  in  each  kidurv. 

S//ntptomt* — At  times  there  may  be  no  symptoms,  evuu  alth 

is  of   huge  use.      Generally,  bowei  pain, 

retraction  of  the  testicle,  increased  frequency  of  mietutt i,  and  the 
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presence  of  blood,  pus,  or  crystals  in  the  urine.  The  pain,  which  is 
worse  after  exercise,  is  situated  in  the  loin  of  the  affected  aide,  and 
is  often  felt  shooting  down  the  course  of  the  ureter  to  the  groin  and 
front  of  the  thigh,  but  it  may  be  felt  in  both  loins  or  may  shift  from 
one  side  t<»  the  other.  In  such  cases  it  is  probable  that  there  is  a 
stcme  in  both  kidneys.  Blood  is  generally  present  in  the  urine  from 
time  tc  time,  especially  after  violent  exercise,  and  pits  and  mucus  in 
varying  quantities  if  pyelitis  has  been  set  op  ma\  a  rule,  l*c 

detected.  The  urine,  notwithstanding  the  presence  of  the  pus,  is 
generally  acid,  and  the  bladder,  prostate,  and  urethra  &T€  Found  free 
from  disease.  The  calculus  in  some  cases  will  be  shown  by  the 
.*'  rays  (see  Plate  XV I II.).  It  is  often  difficult  to  determine  which 
kidney  is  affected  since  pain  may  be 
felt  in  both  loins.  The  %  rays  may 
then  he  of  service,  and  with  the 
ey Bioscope  blood  or  pus  may  perhaps 
be  seen  escaping  from  the  ureter  of  the 
kidney  in  which  the  stone  is  situated. 
In  i he  female  a  catheter  may  be  passed 
into  each  ureter  and  the  urine  Prom 
each  examined  separately.  If  still  in 
ilnubt  eaoh  kidney  may  fie  explored 
with  the  hand  passed  through  an  in- 
cision in  the  front  wall  of  the  abdomen 
or  through  an  incision  in  each  loin- 
Should  hydronephrosis  or  pyonephrosis 
have  been  produced,  I  swelling  having 
the  characters  of  a  kidney  tumour  (see 
Ilydrtmepkronis)  p.  956)  will  then  be 
discovered  in  the  abdomen,  and  if  the 
obstruction  of  the  ureter  is  complete 
there  may  DO  longer  \*e  any  pus  or 
blood  in  the  urine.  In  the  latter 
instance  there  may  be  in  addition  constitutional  signs  of  suppuration 
(see  i*ffitupkmsis).  Should  the  stone  escape  from  the  pelvis  and 
enter  and  patB  down  the  ureter,  its  passage  will  be  attended  with 
intense  pain  (ttftoJ  cot ie),  whilst  should  il  be  arrested  in  the  meter 
and  the  other  kidney  happen  to  bo  absent  or  diseased  suppression  OJ 
urine  will  occur  (calculous  anuria). 

Rrtiftl  eoJM, — The  pain  occurs  suddenly,  is  paroxysmal,  and  darts 
towards  the  groin,  testicle  or  ovary,  and  thigh,  and  is  accompanied 
by  nausea  or  vomiting,  syncope,  profuse  perspiration,  strangury,  and 
blood  and  urates  in  the  urine.  The  temperature  is  not  raised  and 
may  be  subnormal.  After  lasting  from  a  few  hours  to  several  days 
the  symptoms  suddenly  cease,  owing  to  the  calculus  dropping  from  the 
lower  end  of  the  ureter  into  the  bladder,  or  if  too  large  to  pass  beyond 
tin.-  infuudibuluiu,  becoming  displaced  and  falling  back  into  the  pelvis 


Kj«:.  47*V — KiHi&l  CiiU'iiUiH  Mucking 
up  pelvis  of  kidney  mid  com- 
aMnOftBftllt  of  ureter.  (St.  B*T- 
tliolomew'a  HoHpital  Museum. ) 
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of  the  kidney.  Hence  successive  attacks  of  renal  colic  may  be  due 
either  to  the  same  stone  blocking  up  from  time  to  time  the  6ntlUQ.ce 
of  the  Ureter,  like  ft  hall- valve,  or  to  the  passage  of  different  stones. 

( 'nlcttfnus  anuria  is  suppression  of  urine  due  to  the  blocking  of 
t  lie  pelvis  or  ureter  by  a  calculus,  the  other  kidney  being  abeeul 
or  diseased  i*r  more  rarely  obstructed  by  A  calculus  at  the  same 
time.  The  onset  is  generally  sudden  and  frequently  induced  by 
eome  violent,  exertion,  It  ib  attended  with  pain,  and  there  may 
htive  been  previous  attacks  of  renal  colic  The  anuria  is  seldom 
complete,  a  few  ounces  or  more  of  pale  urine  deficient  in  urea  being 
voided  from  time  to  time.  Sooner  or  later,  according  to  the  com- 
pleteness of  the  obstruction,  symptoms  of  uramia  set  in*  Although 
a  few  cases  of  spontaneous  recovery  have  ou-eurml,  it  is  usually  fatal 
without  surgical  interference, 

Diatpiom.** — A  renal  calculus  may  be  diagnosed  from  tuberculous 
disease  of  the  kidney,  which  closely  simulates  itT  by  the  symptoms 
in  calculus  being  increased  by  exercise  ;  by  the  presence  of  cr\ 
of  urates  or  oxalate.-,  in  the  urine  ;  by  the  history  of  attacks  of  renal 
colic,  and  of  the  passage  of  small  calculi  or  grave]  from  the  bladder; 
by  the  absence  of  signs  of  tubercle  elsewhere  and  of  the  tubercle 
bacillus  in  the  urine ;  by  the  possible  discovery  of  the  stone  with 
the  '  raya,  and,  finally,  if  stilt  in  doubt  by  an  exploratory  incision 
in  the  loin.  A  rena]  calculus  may  also  be  simulated  by  choking  of 
the  tubules  with  urates,  by  thickening  of  the  renal  capsule,  by 
s pi i id   caries  and   by    lumbago. 

When  the  calculus  has  led  to  hydronephrosis  oj  pyuucphmsJK  the 
tumour  tin i*  iWmed  has  to  be  diagnosed,  not  only  from  u  malign ant. 
growth  and  tuberculous  disease  of  the  kidney,  but  also  flora 
other  abdominal  tumours  {see  characters  of  renal  tumours  under 
IItfdrompkrosist  p,  956), 

Renal  colic  may  be  simulated  by  hepatic  colic,  The  latter  may 
generally  be  diagnosed  by  the  presence  of  jaundice,  distention  <>f 

the  gull- bladder,  passage  of  pill-stones,  and  the  absence  of  b) 1, 

gravel  or  pus  in  the  urine.  When  the  calculus  is  impacted  in  the 
lower  end  of  the  ureter  it  may  be  felt  by  the  linger  in  the  rectum 
or  VftgiRA  pt  by  the  sound  in  the  bladder. 

Treatment. —  Pof  ftn  account  of  the  preventive  treatment  of  renal 
calculi  a  work  OD  Medicine  must  lie  consulted,  As  soon  as  a 
calculus  is  diagnosed  the  kidney  should  lie  exposed,  cut  into  and 
the  calculus  removed  (tee  Nephrolithotomy),  If  on  cutting  into  the 
kidney  a  stone  cannot  be  felt  with  the  finger  a  fine  bougie  should 
!»•  passed  through  the  incision  in  the  kidney  into  the  ureter,  Of  If 
the  entrance  of  the  ureter  cannot  in  this  way  bfi  hit  on",  through  a 
small  incision  in  the  hack  ol  tial   pelvis.      If  an  obstruction  is 

met  with  the  ureter  should  be  explored  with  the  finger,  the  w 
in  the  loin  being  prolonged  if  necessary  in  a  forward  and  downward 
direction  past  the  anterior  superior  spine  of  the  ilium   parallel  to 
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Poupart's  ligament  as  fur  as  the  internal  abdominal  ring,  Through 
this  incision  the  ureter  can  be  followed  without  opening  the  peri- 
tonruiii  down  to  the  pelvis  almost  as  far  as  its  entrance  into  the 
I  ►ladder,  A  longitudinal  incision  should  be  made  over  the  calculus 
through  the  wall  of  the  ureter,  tin  C&loulus  removed  and  (he  wall  of 
the  ureter  united  by  Lembert's  suture.  If  the  calculus  HI  imparts! 
in  the  pelvic  portion  of  the  ureter,  it  should,  if  possible,  he  pushed 
back  by  the  Hugers  into  the  abdominal  portion  and  there  extracted* 
If  the  calculus  is  impacted  at  the  entrance  to  the  bladder  it  may  be 
removed  through  the  bladder  by  suprapubic  cystotomy,  and  in 
•  him-  instances  hi  the  female  through  the  vagina  or  in  the  male 
through  the  perineum,  bat  the  vagina)  and  perineal  operations  are 
apt  to  leave  intractable  fistula*.  After  explore  of  the  kidney, 
though  DO  stone  is  found,  the  patient  often  gets  relist  In  such 
cases  it  is  probable  that  the  symptom!  were  due  to  choking  of  the 
tubules  of  the  kidney  with  crystals  of  unite*  or  oxalates,  and  that 
the  manipulation  of  the  kidney  freed  the  tubules.  If  hydronephrosis 
Or  pyonephrosis  has  supervened,  nephrotomy  is  required,  or,  if  the 
organ  is  completely  disorganised,  nephrectomy.  For  rmai  cotiet  hot 
baths,  hot  fomentations,  and  opium  or  injections  of  morphia  must 
be  given  to  assuage  the  pain.  In  etiiritkw*  anuria  the  obstructing 
stone  should  be  at  once  removed,  or  if  not  discovered  the  kidney 
drained. 

Tuberculous  kidney.— This  affection  may  occur  in  the  course 
of  general  tuberculosis,  or  involve  the  kidney  secondarily  to  the 
bladder  or  prostate  when  both  kidneys  are  usually  affected  ;  or  it 
may  begin  primarily  in  the  kidney  and  thence  spread  downwards. 
In  primary  tuberculosis  the  disease  may  at  first  be  limited  to  a 
deposit  of  tubercle  in  the  cortex  or  in  the  base  of  a  pyramid,  but 
caseation  soon  ensues  and  the  disease  spreads  to  the  rest  of  the 
cortex  aud  pyramids,  involves  the  pelvis,  end  eon  verts  the  kidney 
into  a  suppurating  cyst  with  caseating  walls  (b'i^+  477),  The  uretert 
whether  attacked  at  the  bladder  or  kidney  end,  becomes  infiltrated 
with  tubercle,  thickened,  and  lined  with  Gedem&toUS  tuberculous 
granulations..  Perinephrif  ie  abscesses  may  now  form,  and  finally 
the  patient  dies  of  unemiu,  exhaustion,  or  toxiuicriiia.  The  qympfaM 
to  which  tubercle  in  the  kidney  gives  rise  are  very  similar  to  those 
of  renal  calculus,  and  it  may  be  impossible  to  distinguish  them. 
Thus,  there  is  increased  frequency  of  micturition  ;  pus,  and  at  times 
blood,  in  the  urine,  and  often  pain  in  the  loin  ;  whilst  later  there 
will  be  a  tumour  in  the  abdomen  with  characters  like  those 
described  under  pyonephrosis.  The  presence  of  tubercle  else- 
where, and  of  hectic  or  emaciation,  and  the  discovery  of  the 
tubercle  bacillus  in  the  urine,  will  point  to  the  nature  of  the  case. 
Treatment — The  constitutional  remedies  for  tubercle  should  be 
employed,  aud  when  pyonephrosis  or  a  fieri  nephritic  abscess  has 
formed,  nephrotomy  may  be  resorted  to.  When  the  tuberculous 
w.  3q 
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deposits  are  limit**!  they  may  he  eut  or  scraped  away,  iodoform 
emulsion  applied,  and  the  cut  surfaces  sutured.  Nephrectomy 
should  never  be  undertaken  unless  it  seems  clear  that  the  disease 
is  limited  to  one  kidney,  the  exception  rather  than  the  rule,  and  a 
point  that  can  only  he  ascertained  with  certainty  by  exploration 
through  the  front  wall  of  the  abdameu  or  through  an  inoudon  in 
each  loin.  In  the  female  the  ureters  maybe  cathefceriosd  and  the 
urine  that  escapes  from  each  examined.  If  that  from  one  si- 
hcallhy,  the  corresponding  kidney  is  probably  also  sound*     Where 


Ftn.  477. —  Tubetculou* 


of  kidney.     (St,  Lfcirthnloiuew's  Hosjalal 
n,  No.  -2341/) 


the  tubercle  is  extending  down  the  ureter  ureterectomy  may   he 
also  done. 

Cysts  of  the  kidney, — Serous  and  hydatid  cysts  may  occur  in 
the  kidney  us  elsewhere,  but  their  diagnosis  is  often  attended  with 
much  difficulty .  They  are  very  rare.  Cysts  of  small  sine  are 
common  in  connection  with  some  forms  of  chronic  Bright'fl  disease  ; 
hut  these  only  concern  the  pathologist  The  so  called  < 
degenemtiOD,  due  to  urinary  obstruction,  pyelitis,  etc.,  bus  already 
been  alluded  to. 

Tumours  of  the  kidney  may  he  cystic  or  solid. 

(a)  CfMic  tomour% — The  cystic  dilatations  known  ia  hydro-  and 
pyonephrosis  are  described  at  pp.  956,  957,  and  serous  and  hydatid 
cysts  are  referred  to  above. 

The  mulfilocufar  cystic   tumour   is  of   congenital   origin,  and   is 
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produced  by  the  dilatation  of  the  tubules  consequent  upon  a  faulty 
development  or  blocking  of  the  collet  imr  tubules,  A  part  or  the 
whole  nf  one  kidney  or  of  bolll  kidneys  iniiy  thus  be  converted  into 
a  uutnber  of  cysts  with  a  variable  amount  of  mtoreystic  Bbroilfl 
tissue,  which  h  generally  of  a  simple  character  but  may  contain 
sarcomatous  elements.  These  tumours  may  be  present  at  birth  and 
obstruct  labour  or  appear  during  infancy,  or  it  is  believed  may  remain 


Fro*  473. — StaOO*  of  kidney.  The  growth*  wtkich  miero^rjpically  j^a  round  celled 
sarciuna,  only  Dcraiiies  the  upper  half  of  tlio  kidney  ;  fcfa  kwer  half  of  the  organ 
is  free.  It  wm  removed  ffOBB  a  woman  aged  27  yeans,  fat  iwhitc.1  within  a  few 
mnntho.     (St.  Bartholomew^  BMpftt]  Museum,  No*  2S91  & ) 

latent  till  well  on  in  adult  life*  Indistinguishable  from  tlie  fore- 
going  I  n  fore  nperatiou  is  a  congenital  cystic  tumour  developing  in 
the  perinephritic  tissue  either  from  fo>tal  remains  or  from  the 
supra -renal   capsule. 

{//)  Solid  tu  maun  may  be  innocent  or  malignant. 

Inutxmt  tuimmr*  of  various  kinds,  as  fibromata  and  lipomata, 
have  lieen  met  with,  but  may  be  regarded  as  little  more  than  patho- 
logical curiosities.  Adenomata  occur  as  circumscribed  tumours  con- 
sisting of  vascular  kidnev  substance,  which  may  break  down  forming 

3  o.  a 
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blond-cysts.  They  are  believed  to  arise  from  embryonic  remains. 
Villous  papilloma bi  occur  in  the  pelvis  of  the  kidney  giving  rise  to 
hematuria.  Tuberculous  infiltrations  and  gumniata  may  cause  the 
kidney  to  form  a  large  tumour. 

Jf^ttitjntitif  t)ttft"H.r*. — Sarcomata  of  congenital  origin  may  occur  to 
infants  and  in  children,  especially  L'irls.  They  form  soft,  vascular, 
rapidly  growing  tumours,  fend  iru  attended  by  rapid  dissemination 
and  emaciation  and  quick  recurrence  after  removal,  A  peculiar 
form  containing  striped  muscle- fibres  is  known  as  the  rhabih>-myu- 
mreoma.  Sarcomata  also  occur  in  adults  having  similar  characters. 
Uarchiornata  in  the  form  Of  epithelioma  may  occur  from  irritation  of 
a  calculus.  The  sarcomata  and  earcinomata  are  characterised  by  a 
swelling  in  the  region  of  the  kidney,  dulness  in  the  flank,  the 
presence  of  the  colon  in  front  of  them,  the  absence  of  fluctuation 
unless  they  are  of  a  cystic  character,  blood  in  the  urine,  und  rapid 
emaciation.  In  carcinoma  a  varicocele,  owing  to  the  large  gluuda  in 
the  region  of  the  pelvis  of  the  kidney  pressing  cm  the  spermatic 
vein,  is  not  uncommon.  Treatment — If  the  tumour  is  diagnosed 
whilst  still  small,  nephrectomy  may  be  done,  though  an  earl] 
recurrence  is  only  too  probable  in  the  case  of  sarcoma,  especially  in 
infants.  In  carcinoma  the  prognosis  is  more  hopeful.  When  the 
tumour  is  of  large  size  and  has  formed  adhesions  to  the  neighbour- 
ing parts,  it  is  beyond  the  reach  of  legitimate  surgery.  It  has 
recently  been  proposed,  where  the  tumour  only  involves  a  part  of  the 
kidney,  to  save  the  healthy  portion.  That  such  an  operation  is 
possible  is  well  shown  in  Fig.  4  78,  but  seeing  how  rapidly  recur- 
rence takes  place,  even  when  the  whole  kidney  is  removed,  it 
should  only  bfl  done  when  the  tumour  is  w  el  ben  capsuled. 

Peri-renal  tumours. — A  cyst  or  sarcoma  may  arise  in  connec- 
tion with  the  BMprartncd  vapstdff  and  such  a  tumour  has  been 
removed  with  the  kidney  by  aMooodoal  Bephrectomy,  A  eystic 
hygroma,  similar  to  that  which  occurs  in  the  neck,  lias  been  met 
with  in  the  loin,  not  attached  bathe  kidney. 

Moveable  or  floating  kidney, — A   moveable    kidney  is   most 
common  in  women,  but  tin-  condition   should  not  be  looked  upou  as 
i  dimae  Ufti68fl    it  is  a  source  Of    pain   or  other   inconvenience.       It 
may  occur  as   the   result  of  pregnancy,    tight    lacing,  lifting  heavy 
weights,  abdominal  distension  with   flatus,  or  ocoaaionally  of 
injury,  or  it  may  form  part  of  a  general  prolate  of  the  abdominal 
viscera  called  Glrfwrd**  di*m*e.       The  kidney,  which  may  be  r 
nised  by  Ma   shape,  and    by  the  fact  that  it  can  be  reduced  into  its 
proper   position  when   the  patient   is   lying  down,  may  either  float 
freely  in  the  abdomen,  being  merely  held  by  a  long  ruesouephron,  or 
it    may    slid*-    up    and   down    behind    the  peritoneum    in    a    track 
resembling   a    large  tendon   sheath.      The   symptoms   complained  n\ 
are   cUecomfort,    pain,   nausea   or  vomiting  sweating  and   faint' 
A  (  times  a  floating  kidney  may  suddenly  swell  up  owing  to  distension 
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lv  urine  consequent  upm  a  kink  in  the  ureter  ami  as  suddenly 
shrink  to  its  normal  size  when  the  kink  is  relieved,  the  bladder 
becoming  simultaneously  distended  with  urine.  At  other  times, 
owing  to  torsion  of  the  pedicle,  acute  symptom*  resembling  those 
due  to  strangulation  of  the  intestine  may  be  set  up,  or  pain  and 
hematuria  may  occur  when  crystals  of  urates  collect  in  the  tubules 
or  a  stone  forms  hi  the  pelvis.  Pain  OftUSOd  by  n  moveable  kidney 
alone  should  disappear  when  the  patient  is  lying  down  and  recur 
when  she  gets  about;  whereas  pain  due  to  uratie  concretions  or 
stone  is  still  felt  when  the  patient  lies  down,  though  it  is  worse 
when  she  moves  about  The  condition  must  be  ilL>unguishcd  from 
chronic  djfffllflfl  of  the  gallbladder,  appendix,  or  female  pelvic 
organs.  Treatment* — A  belt  should  first  be  tried  and  the  bowels 
kept  open.  In  severe  cases  the  kidney  may  be  exposed  through  u 
lumbar  incision  and  fixed  by  sutures  {see  X*  phrori  rhapkf). 

Suppression  of  urine  is  the  term  applied  to  the  uon-hecrction 
of  urine  by  the  kidneys,  mid  must  not  In.-  OO&foUndod  with  retention 
of  urine,  in  which  tin?  urine  is  secreted  as  usual,  but  its  passage  from 
the  bladder  is  obstructed.  In  the  former  tin  bladder  is  empty  ;  in 
the  latter  distended.  Suppression  as  met  with  in  surgical  practice 
is  generally  due  to  the  shock  following  an  operation  on  or  injury  to 
the  urinary  organs  in  a  patient  suffering  from  chronic  renal  disease,  or 
to  the  sudden  impaction  of  a  calculus  in  the  ureter,  the  opposite 
kidney  being  absent  or  diseased  (sn  Gofcuhw  anuria)^  or  to  the 
ureters  being  com  pressed  by  an  abdominal  or  pel  vie  tumour.  If  not 
relieved,  coma,  convulsions,  and  death  from  unemia  quickly  ensue. 
Trcaim* nt,  —  I  h'\  or  wet  cupping  the  loins,  not  vapour  baths,  free 
purging  as  by  elaterium  or  eroton  oil,  injections  of  pilocarpine,  ;md 
hot  enemata  per  rectum,  are  at  times  successful  in  relieving  the 
conge* i <  'i  kidney,  If  a  calculus  is  present  in  the  ureter  it  must  ;tt 
once  be  removed  (see  Ctitrtti*,ns  fuuni<ty  p.  IH>0).  If  the  ureter 
compressed  by  a  tumour,  etc.,  Laparotomy  should  be  perfornjed,  and 
an  endeavour  made  to  free  the  ureters. 


Operations  on  the  Kidnqf* 

Aspiration  of   the    kidney    is    rarely   performed    now.     It   was 
formerly  done  either  for  the  purpose  of  diagnosing  a  renal  swelling, 
or  for  the  relief  of  such  affections  as  hydronephrosis,  pyoiieph' 
or  hydatid  or  blood  eyats. 

If ephrotomy  consists  in  miking  an  incision  int*>  the  kidney  hi 
the  purpose  of  draining  away  the  fluid  or  pus  in  the  ose  of  hydro- 
nephrosis, pyonephrosis,  hydatid  cyst,  abscess,  &e  The  tumour 
having  been  exposed  bv  ;ui  incision  like  that  for  nephrolithotomy, 
i be  cyst  is  cut  into  and  the  lluid  allowed  to  run  out  The  into 
of  the  cyst  is  next  explored  with  the  finger  :md  u  sound,  ami  a 
bougie    passed    down    the    ureter    to  ascertain    if    it   is    patent    or 


968  DISEASES  OF   REGIONS. 

obstructed.  If  a  stone  is  met  with  it  should  be  removed  in  the 
way  mentioned  below  ;  if  a  stricture  is  discovered  it  may  be  dealt 
with  us  described  under  Urtteropfaufy,  p.  553.  The  cyst  la  now 
thoroughly  Irrigated  with  some  antiseptic  solution  and  in 
with  iodoform,  a  large-stood  drainage-tube  inserted  into  it,  and 
voluminous  dressings  of  absorbent  gauze  or  the  like  applied  to 
receive    the   snbNeujieut    discharges. 

Nephrolithotomy  consists  in  cutting  ml"  •  kidney  tor  &« 
purpose  of  extracting  a  calculus.  The  kidney  is  best  exposed  by 
making  an  incision  from  the  outer  edge  of  the  erector  spina  juM 
below  the  last  rib  obliquely  forwards  and  downwards  loa  tittle  alarve 
and  in  front  of  the  anterior  superior  spine  of  the  ilium-  The  ad\  outage 
of  this  incision  over  the  vertical  lumbar  incision  formerly  empl 
is  that  it  can  be  prolonged  if  neeessmv  parallel  to  Pou  part's  ligament 
as  far  as  the  internal  abdominal  ring  for  the  purpose  of  exploring 
the  ureter.  The  muscles  and  trans  versa)  is  fascia  having  been 
divided  and  the  colon  if  necessary  held  aside,  the  fascial  investment 
of  the  kidney  is  drawn  into  the  wound,  opened,  and  the  kidney  fat 
comes  into  view.  The  kidney  and  renal  pelvis  are  now  palpated  with 
the  finger,  as  advised  by  Mr.  Morris,  before  the  connections  of  the 
organ  are  disturbed,  lest  any  small  stone  should  slip  into  the  ureter. 
Hfci  kidney  is  next  freed  all  round  with  the  fingers  from  the  > 
renal  fat  and  drawn  out  of   the  wound   on  to   the  abdomen  if,  as  is 

often  rh«-  Qftse,  thi>  csfto  be  done  without  putting  excessive  strain 

on  the  pedicle.  An  incision  is  now  made  through  the  convcv  margin 
of  the  kidney*  or  over  the  stone  if  one  is  felt,  the  haemorrhage,  which 
at  first  is  sharp,  bring  controlled  by  pressure  with  the  ttii 
on  the  pedicle.  The  stone  if  discovered  is  then  removed  with 
suitable  forceps*  If  a  stone  is  nut  fell  the  pelvis  and  Bailees 
should  be  explored  with  the  finger  and  sound  and  :i  bougie 
passed   into   the   ureter,    as.   already    described   under   Trr" 

Ccdevtxu  {p.  U6ti),  After  the  stone  has  been  removed  the 
Ulterior  of  the  kidney  should  be  well  irrigated  with  a  hot  anti*.  pi  \i 
lotion  to  clear  it  of  d^jrts  and  clots,  and  if  the  incision  has  been 
made  thfOUgb  the  pelvis  thii  should  be  closed   by  Leujbrrt's  >ntLire>, 

a  drainage-tube  placed  in  the  external  wound,  the  reel  of  the  wound 
brought  together  by  deep  sutures  and  an  ant  iseptic  absorbent  dree 
applied.     Some  urine  may  escape   aft    first  through   the  wound, 
will  SOOH  eease  to  do  so  if  the  ureters  are  patent. 

Nephrectomy,  or  removal  of  the  kidney,  may   be  done   for — 
1.  A  large  renal  ealrulus  with   extensive  destruction  of  the  kidney 

kanee»      2*    Unilateral   tuberculous   disease    with   exhaust 
discharge.      ♦'>.    .Malignant  and  other  tumours.       \.    Intractable  renal 
lis  tube  left   after  nephrotomy  for   hydronephrosis  or  pyoncphn 
The  operation    may  he  done  without    opening  tin    peritoneum   either 
by  a  lumku  or  a  lateral  iocisiou,  or  through  the  peritonea]  oavity, 
the    incision    being    then    made  either  in    the   liuca  alba    or    linea 


NKPHIIKCTOMY. 


967 


semilunaris.  Before  removing  t  kidney  tli<-  surgeon  should  make 
MUDS  ttiHt  a  kidney  exists  on  the  opposite  side,  and  is  fairly  healthy. 
This  may  be  ascertained  in  some  measure  by  estimating  the  amount 
of  urea  secreted,  by  passing  a  catheter  into  the  u  re  tens  in  females 
and  collecting  and  testing  the  urine  thus  obtained,  or  better,  by 
explormg  from  the  front  through  an  abdominal  inci-ion. 

The  ft Oft  /^rtt'tneai  operation. — If  the  incision  is  made  in  the 
lumbar  region  it  may  be  vertical,  T-shaped,  or  oblique.  If  the 
lateral  incision  is  chosen  it  is  nmdc  in  the  way  described  under 
Xvpkrthtithoiuiittf  ;  it  GOttlbmefi  the  facilities  of  the  iutra-pcritoneal 
and  t lie  greater  safety  of  the  lumbar  incision  in  that  it  does  not 
involve  opening  the  peritoneal  cavity. -  The  kidney  having  l>een 
•ed  by  any  of  these  incisions,  the  capsule  should  be  opened,  the 
finger  introduced,  and  the  kidney  enucleated  from  Us  capsule  ;  the 
pedicle,  including  the  renal  artery  and  vein,  should  then  be  transfixed 
by  ait  aneurysm  needle,  securely  tied  with  a  silk  ligature  passed 
round  them,  and  the  ureter  secured  separately  in  a  similar  way. 
The  kidney  may  now  be  removed  by  cutting  through  the  pedicle 
With  ^eissors,  and  the  wound  drained  and  dressed  an  tisep  tiddly. 

The  itfhtt }" yttiiHt  it  operation, — This  consists  in  opening  the 
peritonea]  cavity  in  the  linea  semilunaris  or  even  in  the  linea  alba, 
pus fiiug  the  intestines  aside,  and  then  exposing  the  kidney  by  tut- 
ting through  the  peritoneum  in  front  of  it  external  to  the  colon.  The 
vessels  and  the  ureter  are  tied  separately,  the  kidney  removed,  and 
the  peritoneum  drawn  together  by  sutures ;  the  peritoneal  cavity 
sponged  dry,  and  the  abdominal  wound  closed  in  the  usual  way.  A 
dram-tube  is  passed  by  some  surgeons  through  a  eouuter-<>]teuin^  in 
the  loin,  and  the  end  of  the  ureter  brought  out  of  the  wound. 

The  afanjtfri  of  nepkrectomy  are — L  Severe  shock.  2.  Excessive 
hemorrhage*  :;.  Suppression  of  urine  from  disease  or  almeuco  of 
the  Opposite  kidney.  l*  Septic  peritonitis.  5*  Laceration  of  the 
colon,  6\  Indus  inn  of  the  rem  cava  in  the  ligature  of  the  pedicle 
and  injury  •►!  tin-  duodenum  in  Operating  00  the  right  side, 

Nephropexy  or  nephrorrhapoy  is  an  operation  for  fixing  a 
floating  or  moveable  kidney.  It  should  be  done  only  when  there  is 
much  pain  and  constant  suffering  which  palliatives,  sueh  as  wearing 
a  supporting  belt,  have  failed  to  relieve*  Edebolds  advises  that  the 
patient  should  lie  prime  over  an  sir  bolster  eight  inches  in  diameter, 
in  order  to  get  the  kidney  well  baek  into  the  loin.  The  kidney  is 
exposed  through  a  lumbar  incision  ;  the  fat  stripped  off,  Slid  three 
or  four  sutures  i*l  kungnrno-tati  tendon  passed  through  the  capsule 
ind  cortex  of  the  organ,  and  then  through  the  cut  edges  of  the 
transversdis  Fascia  and  aponeurosis  of  the  t ranvt  rsalis  muscle,  The 
method  of  inserting  the  sutures  is  shewn  in  Fig.  47i>.  The  sutures 
do  not  become  the  nuclei  of  calculi  as  was  anticipated  when  the 
method  was  first  introduced  by  Mr,  Henry  Morris.  The  wound 
may  either   be   completely  closed  or  the  hinder  end  plugged   with 
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aseptic  gauss,  bo  as  to  insure  a  thicker  scar  that)  that  resulting  from 
primary  union.  Should  there  be  any  suspicion  that  the  symptom* 
ms\  ml  pari  depend  on  aratac  deposit  or  possibly  on  a  small 
calculus,  an  incision  should  be  made  into  the  kidney,  and  the  j 
explored  with  the  finger  and  a  sound,  and  washed  out,  Some  urine 
may  escape  af  first,  but  noon  ceases  to  do  so.  If  nothing  is  found 
the  little  operation  will  do  no  harm,  and  will  tend  to  more  firmly 


Fr<i.  471*. 


-Mr.  I  It  n  iv  Morris's  mtslbotl  of  Hxing  a  mo  veil  hie  kkluey* 
(Karri***  Kenni  Surgery,) 


fix  the  kidney.  The  patient  should  remain  in  the  recumbent 
posture  for  a  month*  If  the  foregoing  precautious  are  observed 
failure  is  rare, 
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Dii'iftttttfu    of  tltt    ureter* — A   pelvic  tumour,  especially  a  U 
uterine  myoma  or  cancer,  may  compress  one  or  both  ureters  so  that 
they  tuny  be  dilated  up  to  the  sise  of  a  ooil  of  intestine.     When 

both  ureters  are  found  bo  dilated  in   the  course  of  an  hvshn  ..? j 

the  operation  had  better  he  abandoned  on  account  of  the  prol 
atrophy  of  1 1*--  OOfftai  of  the  two  kidneys,  and  of  the  likelihood  of 
suppression  of  urine  being  excited  by  the  shock.  The  ureters  may 
also  become  dilated  subsequent  to  hypertrophy  of  the  bladder  and 
to  enlarged  prostate.  They  may  sometimes  be  felt  by  rectal 
examination  uuder  m\  anmatiietio,  or  hi  thin  subjects  through  the 
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abdominal  wall,  by  rolling  them  on  the  psoas  muscle.  If  found 
dilated  all  operative  procedures  should  be  limited  to  what  is  abso- 
lutely u  eeess;  i  rv . 

A  stone  in  the  ureter  may  sometime**  be  Felt  through  the  abdominal 
wall,  especially  by  hi  -manual  examination  with  a  ringer  in  the  vagina 
or  rectum.  It  may  also  be  struck  when  a  probe  is  passed  down 
wards  from  the  pelvis  of  the  kidney.  The  symptoms  to  which  it 
gives  rise  and  the  method  for  its  extraction  have  already  been 
discussed   under  Renal  Calculi  {p.    960). 

I'tffetrutom  disease  of  the  ureter  may  be  secondary  lo  tuberculous 
disease  of  the  kidney  or  of  the  bladder.  The  ureter  becomes 
thickened  and  its  mucous  membrane  converted  into  tuberculous 
granulation- tissue.  Where  the  tubercle  is  extending  down  the 
ureter  from  the  kidney  the  diseased  portion  should  be  cni  awaj  in 
order  to  prevent  the  disease  spreading  to  the  bladder  and  thence  to 
the  opposite  kidney. 

Stricture  of  the  ureter^  as  the  result  of  the  contraction  of  inflam- 
matory adhesions  or  of  injury  during  a  pelvic  operation,  is  occasionally 
met  with,  and  may  give  rise  to  hydronephrosis  or  pyonephrosis. 
When  situated  near  the  infuudibulum  the  strict  un  has  bees 
sueeessfully  treated  by  division  and  suture  (see  Ureter* adasty). 


Operation*  "n  the  Ureters. 

Ureterotomyt  or  cutting  into  the  ureter  for  the  purpose  of  removing 
a  stone  or  dividing  a  stricture  has  been  Suosesafnl  in  recent  years 
in  obviating  the  sacrifice  of  the  kidney  in  hydronephrosis  and 
pyonephrosis,  and  in  saving  life  in  calculous  anuria. 

Urtterotkmjf  consists  in  dividing  the  ureter  and  suturing  the 
proximal  end  to  the  wound  in  the  loin.  It  has  been  employed 
where  ureterotomy  was  unsuccessful  in  clearing  the  ureter  from 
an  obstruction  tew  down,  and  the  condition  of  the  opposite  kidney 
eoutra-indieates  nephtvet* »my\ 

Uretrro/dasty  consists  in  dividing  a  stricture  by  making  a  longi- 
tudinal incision,  and  closing  the  incision  with  Lembert'a  sutures 
transversely,  after  the  manner  of  pyloroplasty  for  strietun.  of  iln- 
pylorus  (p.  836)*  %  its  means  strictures  of  the  upper  portion  of 
the  ureter  have  been  successful! \  .  >v<-n-ome,  and  in  hydronephrosis 
and  pyonephrosis,  kidneys  which  would  otherwise  have  been 
sacrificed  have  been  saved. 

tfretertil  anastomosis. — The  methods  for  restoring  a  divided  or 
ruptured  ureter  are  described  under  Injuries  qf  fk<   tretrr  (p.  533). 

Uvstertttomf  is  the  operation  of  removing  a  portion  or  the 
greater  part  of  the  ureter.  It  has  been  successfully  em] cloyed  in 
tuberculous  disease  extending  downwards  from  the  kidney  towards 
the  bladder. 
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urinary   DSPoarra  asd  calculi. 

Urinary  deposits  are  divided   into   the    unorganised    and    iln 

organised*  A.  The  iMtorpomed  consist  uf  the  urates,  the  vine  acid, 
tlie  oxalate  of  lime,  the  phosphrttes,  the  cystic  oxide,  the  xauthin  or 
mir  oxide  ;in<l  the  earlionato  of  lime.  Only  the  more  common  of 
bbdB6  are  described. 

L  The  unilts  formerly  called  tifkat*:*,  are  the  most  common  of 
the  urinary  deposits,  and  are  formed  hv  the  combination  of  urn. 
acid  with  ammonia,  soda}  or  lime.  They  occur  in  acid  urine 
amorphous  sediment,  varying  in  colour  from  a  white  or  a  pale  fawn 
to  a  brick-dust  red.  They  appear  only  as  the  urine  cools,  and 
disappear  again  on  the  application  of  heat,  or  on  adding  alkalies. 
Though  generally  amorphous  they  sometimes  present  the  crystalline 


Fro,  180.— Urates,     (BrjantV  8a 


Fit     £01,       Otk  m    I 

ir.muit'.s  Surgery.} 


forms  seen  in  Fig,  480.     The  urate  of  ammonia  occurs  in  alkaline 
urine, 

2.  The  wrie  acid  deposits,  which  arc  the  next  i&obI  common,  occur 
only  in  vers  acid  urine,  as  a  ycllo  wish-pink,  red,  cw  brick-dual  red 
crystalline  sediment.  The  crystals  are  often  of  large  Buee,  and  the 
deposit  i«  then  known  as  r*d  *<ta<!  Of  frimf.  They  usually  occur  n 
rhombic  prisms,  or  long  oval  plates  with  acute  angles,  and  are  often 

I,  forming  rosettes-  The  various  kinds  arc  seen  in  ¥%gt  481, 
They  are  soluble  in  alkalies,  The  eawcz  of  the  presence  of  urie 
acid,  as  well  as  of  the  urates,  are: — L  Kapid  tissue -wa*i<\ 
fevers;  2,  Over-indulgenoe  in  animal  (bod;  8.  DyspepeU ;  4,  Con- 
gestion of  the  kidney;  -r>.  Cmii;  and  8,  Deficient  action  of  the 
skiu. 

3.  The  omlaU  '■  illiue  depisit  and  assumes  inn 
forms,  tin1  octahedral  and  the  dumb-bell  ftrystalfl  (Fig-  On 
holding   i  he  urine   up  to   the  light  the  crystals  are  « 
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minute  shining  particles.  The  causes  are  : — 1.  Nervous  exhaustion 
from  overwork  or  sexual  excesses.  2.  Dyspepsia  induced  by 
saccharine  food,  excess  of  alcohol,  or  a  vegetable  diet. 

4.   Pkotphatic  deposits  occur  in  three  forms,  (a)  phosphate   of 


Fir..  482.  —  Crystals  of  oxalate  of  lime. 
(Bryant's  Surgery.) 


Fig.  483.—  Phosphates  of  lime. 
(Bryant's  Surgery.) 


lime,  (b)  phosphate  of  ammonia  and  magnesia,  or  triple  phosphates, 
(c)  the  two  former  mixed,  or  the  fusible  phosphates,  (a)  Pfiosphate 
of  lime  forms  a  white  cloud  or  amorphous  deposit  of  pale  granules 


Fiu.  484. — Phosphates  of  ammonia  and  magnesia  (triple  phosphates). 
(Bryant's  Surgery). 


or  spheroids,  two  of  which  adhering  form  the  so-called  false  dumb- 
bell ;  or  a  crystalline  deposit  of  six-sided  prisms  collected  into 
sheaths  or  bundles  (Fig.  483).  It  may  be  mistaken  for  albumen, 
or  when  in  considerable  quantities  for  pus  or  mucus.  The  urine  is 
usually  alkaline,  but  may  be  neutral  or  even  feebly  acid,      (h)  The 
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ammonia ■jit'i'fttffn'um  photpkaiei  occur  in  the  form  of  [urge  triangular 
prisms  with  truncated  extremities;  us  f<»ur-sidcd  prisms ;  as  six- 
hided  plates;  and  as  foliaceous  stellar  prisms  on  adding  amnion iu 
(Fig,  484)*  The  urine  is  natural  in  colour,  neutral  or  alkaline,  with 
a  foetid  auunouiacal  odour.  Causes. — Phosphatic  deposits  are  due 
to  local  disease  or  injury  of  the  urinary  organs,  such  as  may  be 
induced  by  spinal  disease,  a  foreign  body  in  the  bladder,  dfco.  The 
in u ens  or  bacteria  in  the  bladder  decompose  the  urea  into  carbonate 
of  ammonia,  which  eon  verts  the  soluble  acid  phosphates  into 
insoluble  alkaline  phosphates, 

(  tirfttmntt  qf  fuuet  cystic  oxidt,  and  santfnn  or  uric  oxides  are  too 
rare  to  require  description. 

11  The  organise*  f  dtpositt* — To  these  belong  pus,  blood,  mucus, 
epithelium,  renal  casts,  spermatozoa,  and  organisms,  I'tts  occurs  a* 
a  thick  sediment,  and  may  be  recognised  by  the  urine  containing 
albumen,  and  by  the  microscopical  appearance  of  the  pus  tor- 
puseles  (p.  '21).  It  may  be  due  to  cystitis,  pyelitis,  gonorrhoea, 
leueorrhcea,  OP  to  aliseesw  in  any  part  of  the  Urinary  traot.  Trine 
containing  mvwts  becomes  gelatinous  and  ropy  on  abiding  liquor 
pOtaussfe.  Blootf  may  be  recognised  by  the  urine  being  smoky  or 
red,  by  the  oeonfc  ether  test,  and  bv  the  microscope  and  spectra 
BCOpe.  See  Il&nia tnria  (p.  9 5 8 )+  Eplt lielium ,  renal casts,  spernnt ( 
and  orgasUsmt^  may  be  detected  by  the  microscope. 

Urinary  calculi  are  commonly  sjwken  of  as  renal,  vesical  or 
prostatic,  according  as  they  occur  iu  the  kidney,  bladder  or  prostate. 
I$en<ii  calculi  are  formed  in  the  kidney,  and  have  already  been 
described  (p.  958),  Prostatic  calculi  are  formed  in  the  racemose 
glands  of  the  prostate,  and  will  be  further  referred  to  under  diseases 
of  that  organ  (Fig.  502,  p.  1Q0£)«  Vesical  calculi  may  originate  in 
the  bladder,  or,  as  is  more  commonly  the  case,  in  the  kidney,  whence 
they  pass  into  the  bladder,  and  there  increase  in  size  by  the  succes- 
sive deposit  upon  them  of  the  same  or  other  of  the  urinary  salts, 
The  calculi  most  frequently  met  with  in  this  situation  are  (1)  the 
uric  acid,  (8)  the  oxalate  of  lime,  and  (3)  the  fusible  or  mixed  phos- 
phates. The  raier  forms  are  (4)  the  urate  of  ammonia  ;  (5)  the 
cystic  oxide  or  cystine  ;  (I))  the  phosphate  of  lime  ;  (7)  the  phos-  . 
phate  of  ammonia  and  magnesia,  or  triple  phosphate;  (8)  the  Hkf 
bonatc  of  lime;  (fl)  the  xaiithin  or  urie  oxide;  (10)  the  ribriuou*  ; 
(11)  the  blood  ;  (12)  the  umstealith  ;  and  (13)  the  silicious.  The 
last  M  ven,  l^ing  exceedingly  rare*  are  not  described, 

I.  The  uric  acid  calculi  are  the  most  common.  They  are 
generally  of  moderate  siac,  oval,  and  laterally  compressed,  of  a 
nut-brown  colour,  smooth  or  finely  granular,  moderately  heavy 
n ud  bard,  and  laminated  on  section,  They  are  completely  destroyed 
in  the  blow-pipe  flame,  giving  off  a  smell  of  burnt  feathers,  They 
are  insoluble  in  weak  hydrochloric  acid,  but  soluble  iu  v. 
alkalies,     When  treated  by  nitric  acid  and  evaporated   *<>  i1itih>>, 


I'lMXAKY   CALCULI. 


973 


on  the  addition  of  a  drop  of  ammonia  a  purple  colour  is  produced 
(tnNrmd*  tr$t)<  The  nucleus  is  usually  composed  of  uric  acid, 
.sometimes  of  oxalate  of  lime,  and  is  generally  formed  in  the  kidney. 
The&e  calculi  occur  moat  frequently  in  youth  and  middle  age. 

2«  The  oxalate  of  lime  or  mulberry  calculi  (Figs,  485,  +86), 
as  they  are  often  called  from  their  resemblance  to  a  ripe  mulberry 
when  first  removed  covered  with  blood  from  the  bladder,  are  gen* 
rally  of  moderate  size,  globular  in  shape,  usually  of  a  dark-brown  or 
mahogany  colour,  rough  and  tuberculated,  very  hard  and  heavy,  and 
crystalline  on  section.  They  are  only  partially  destroyed  in  the 
M<>u-pipe  flame,  the  residue  (carbonate  of  lime)  being  alkaline  and 
effervescing  with  an  acid.  They  are  insoluble  in  acetic  acid,  but 
rotable  in  hydrochloric  acid.  The  nucleus  is  generally  composed  of 
oxatabe  uf  lime,  but  may  consist  of  uric  acid  or  urate  of  ammonia* 


Fin.  485.— Oxalate  of  time 
caIcdIuh. 


Fig.  486.— Sw ti on  of  oxidate 
of  lime  i nl  uIiik, 


The   nucleus   is  usually  formed  in    the   kidney.     These  calculi  are 
moat  frequent  in  middle  age. 

3.  The  phosphatic  calculi  are  of  three  kinds  :— (a)  the  phos- 
phate of  lirne  or  earthy  phosphate ;  (o)  the  amnion  io-magnesian  or 
triple  phosphate,  and  (c)  the  phosphate  of  time  with  tin*  ftOUQDKfflio 
maguesian  phosphate,  the  mixed  or  fusible  phosphate.  Of  these 
the  last  is  the  only  common  form.  It  is  usual ly  of  targe  size  and 
of  white  colour,  smooth,  soft,  friable,  earthy  and  laminated  on 
section,  and  of  irregular  shape,  taking  that  of  the  nucleus  on  which 
it  is  formed;  it  fuses  when  heated  in  the  blow-pipe  flame;  in  in- 
soluble in  warm  alkalies,  but  is  soluble  in  acetic  acid.  The  nucleus 
is  composed  of  uric  acid,  oxalate  of  lime,  or  of  some  EoeeigB  body 
other  than  a  calculus,  as  a  piece  of  catheter,  hair-pin,  a  clot  of 
blood,  or  fibrin.  It  occurs  most  frequently  in  the  later  periods  of 
life,  sod  is  then  generally  produced  as  follows: — A  calculus  or 
other  foreign  body  irritates  the  mucous  membrane  of  the  bladder, 
and  a  secretion  of  mucus  is,  in  consequence,  poured  out.  This 
mucus  decomposes  the  urea  contained  in  the  urine  into  carbonate 
of  ammonia  at  id  water.  The  carbonate  of  ammonia  unites  with 
i  fir  in  id  phoeph&tee,  and  an  insoluble  mixed  phosphate  of  ammonia, 
magnesia  and  lime  is  thrown  down  and   deposited  on  the  foreign 
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vhMnictcd.  If  i  stone  is  mot  with  it  should  be  removed  in  1 1 m - 
way  mentions!  I^low  ;  if  a  stricture  is  discovered  it  may  be  dealt 
with  as  described  under  Urete7ft]>lanty%  p,  553.  The  cyst  ia  now 
thoroughly  irrigated  with  some  antiseptic  solution  and  insufflated 
with  iodoform,  a  large-sized  drainage-tube  inserted  into  it,  and 
vnluhiMi'Uis    dressings   of    absorbent  gauze    or  the    like   applied    to 

receive  tin    subsequent  discharges. 

Nephrolithotomy  consists  in  cutting  into  a  kidney  for  the 
purpose  of  ex t muting  a  calculus*  The  kidney  ia  beat  exposed  by 
making  an  incision  from  the  miter  edge  of  the  erector  Spina  just 
below  the  last  rib  obliquely  forwards  and  downwards  to  a  little  fcbOVti 
and  in  front  of  the  anterior  superior  spine  of  the  ilium.  The  advantage 
of  this  incision  over  the  vertical  lumbar  incision  formerly  employed 
is  that  it  can  be  prolonged  if  necessary  parallel  to  Pou parts  ligament 
as  far  as  the  internal  abdominal  ring  for  the  purpose  of  exploring 
the  ureter.  The  muscles  and  trans versalis  fascia  having  been 
divided  and  the  colon  if  necessary  held  aside,  the  fascial  investment 
of  the  kidney  is  drawn  into  the  wound,  opened,  and  the  kidney  fat 
comes  into  view.  The  kidney  and  renal  pelvis  are  now  pal  pitted  with 
the  hiiL'tr,  aa  advised  by  Mr,  Morris*  before  the  connections  of  the 
organ  are  disturbed,  teal  any  small  stone  should  slip  into  the  an  tec 
The  kidney  is  next  freed  all  round  with  the  fingers  from  the  peri* 
renal  fat  and  drawn  out  of  the  wound  on  to  the  abdomen  if,  as  is 
often  the  case,  this  can  be  done  without  putting  excessive  > 
on  the  pedicle.  An  inc'taton  is  now  made  through  the  convex  msrgin 
of  the  kidney,  or  over  the  stone  if  one  is  felt,  the  haemorrhage,  which 
at  first  is  sharp,  being  controlled  by  pressure  with  the  lingers 
on  the  pedicle.  The  stone  if  discovered  is  then  removed  with 
suitable  forceps*  If  a  atone  is  not  felt  the  pi  Iym  arid  fiaHeet 
should  be  explored  with  the  finger  and  sound  and  a  bougie 
1  into  the  ureter,  as  .timely  described  under  Trtntm<  ttt  qf 
RmoU    I'atrttlus    (p.  960)*      After    the   stone    hu-i   been    removed  the 

interior  of  the  kidney  should  be  well  irrigated  frith  a  hot  antiseptic 
lotion  to  deaf  it  of  dbbrii  and  chits,  and  if  the  incisiou  has  been 
made  through  the  pelvis  this  should  be  dosed  by  Lembert'a  eutti 

a  druinuge-tnbe  pluced  in  the  external  WOUnd,  the  rest  of  the  wound 

brought  together  by  deep  sutures  and  an  smtiseptie  absorbent  dressing 
applied.  Bome  arine  may  escape  at  first  through  the  wound,  but 
will  BOOB  eeaae  to  do  BO  if  the  ureters  are  patent. 

Nephrectomy,  or  removal  of  the  kidney,  may  be  dome  For — 
1*  A  large  renal  calculus  with  extensive  destruction  of  the  kidney 
substance.  2,  Unilateral  tuberculous  disease  with  exhausting 
discharge,  3.  Malignant  and  other  tumours.  1+  Intractable  renal 
tistuhe  left  after  nephrotomy  h>r  hydronephrosis  <«r  pyonephrosis. 
The  operation  may  be  done  without  opening  the  peritoneum  either 
bj  i  lumbar  or  a  lateral  incision,  or  through  the  peritoneal  cavity, 
the    incision    being    then    made  either  in    the  linea  alba    <n     lines 
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wires  pass  up  the  tube  from  the  lamp  ami  are  attached  to  the  cables 
from  the  battery.  By  means  of  a  switch  the  circuit  is  completed 
and  the  lamp  made  to  glow.  In  order  to  use  the  apparatus,  the 
urethra  must  be  of  full  sisse,  any  stricture  thnt  may  he  p resent, 
therefore,  must  first  he  dilated.  The  bladder  should  he  distended 
with  clear  water  after  it  has  been  washed  out.  A  general  amesthetic 
is  as  a  rule  desirable,  but  coeain  may  be  used  if  the  urethra  is 
tolerant  of  instrumentation.  Not  more  than  half  a  grata  m  ft  2  per 
cent,  solution  should  l>e  injected,  since  it  is  rapidly  absorbed  fnuu 
the  urethra  and  fatal  poisoning  has  attended  the  employment  of  a 
gffttn.     It  is  liest  to  prepare  the  patient  bj  rest  for  a  day  is  bed]  Off 


Fia.  487. — Cyatoacopo  for  examining  the  interior  of  the  bladder. 


for  a  longer  period  if  the  urine  con  tains  blood.  The  tube  of  the 
eystoooope  *huultl  be  warmed  and  lubricated  with  glycerine,  and  the 
lamp  not  made  to  glow  till  the  instrument  is  in  the  bladder,  Whilst 
glowing  it  should  not  bo  brought  into  contact  with  the  bladder  walls, 
run!  sliould  only  be  kept  glowing  for  a  few  minutes  at  a  time.  It 
should  be  extinguished  and  time  given  for  it  to  cool  before  the 
instrument  is  withdrawn,  so  as  not  to  bum  the  urethra.  The  mucous 
membrane  is  got  into  focus  and  the  tube  rotated  on  the  eye-piece  to 
get  the  ureteral  orifices  into  view,  from  which  the  urine  may  be  seen 
to  he  expelled  in  jete,  and  perhaps  on  one  side  tinned  with  blood. 
The  fundus  is  next  inspected  and  then  the  tube  is  turned  round  to 
examine  l>ehind  the  prostate.  In  this  way  the  Ao&ti&g  villous  pro- 
OgaSGft  of  a  growth  may  be  seen,  or  a  small  stone  may  he  detected  in 
a  pouch  or  an  ulcer  diflfcovetred.     A  prominent  fold  of  the  aomd 
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tnucoua  membrane  is  not  likely  to  be  mistaken  for  disease  if  a  good 
cystoscopy  is  u3o*l  and  some  experience  has  been  acquired. 

For  rr.T In  n  rising  the  ureters  the  eystnacnpe  is  fitted  with  a  tine 
rii  Inter,  so  that  when  the  orifice  of  tlie  ureter  is  in  view  the 
C&theter  may  be  pushed  on  into  the  opening 

Extroversion  or  ectopia  vesicae  is  a  malformation  in  which  in 
cimKei| notice  of  an  arrest  in  the  del  &topment  of  the  anterior  wall  of  the 
allantoic  which  forms  the  front  of  the  bladder  Mid  of  tin.-  n  it-respond- 
ing [hot  of  tin1  Abdominal  parietes,  the  posterior  wall  of  the  bladd> 
pushed  forward  by  the  pressure  of  the  abdominal  viscera,  and  pro- 
trudes as  ;i  rod  velvety  tumour.  It  usually  occurs  in  males  and  ia 
itni  with  epispadias,  or  absence  of  the  upper  wall  of  the  urethra, 
and  with  failure  of  union  of  the  pubic  bones  at  the  symphysis.  The 
testicles  are  frequently  retained  in  folds  like  the  labia  on  cither 
side,  It  is  attended  with  extreme  discomfort  from  the  run 
dribbling  away  of  the  urine  from  the  mOUtha  of  the  ureters,  which 
can  be  seen  on  the  surface  of  the  tumour  when  the  trigone  IS  exp 
by  pulling  down  the  penis.  There  is  no  umbilicus,  but  at  birth  the 
■  part  of  the  cord  is  stretrhed  over  the  bladder  forming  tin' 
anterior  wall.  Treatment — Many  operations,  having  for  their  ol 
the  closing  in  of  the  bladder  by  flaps  of  skin  taken  from  the  adjacent 
abdominal  wall,  have  been  performed  for  the  relief  or  cure  of  the 
deformity.  Various  attempts  have  also  been  made  to  turn  the 
uivters  into  the  colon  or  rectum,  but  without  much  success.  Treu- 
delenburg  reduces  the  gap  between  tin  pubic  bones  by  separating 
the  sacroiliac  synehoud roses  from  behind,  so  that  at  a  subsequent 
sitting  the  margins  of  the  mucous  surface  of  the  bladder  can  ho 
brought  into  contact  and  united  by  sutures.  The  newly  formed 
bladder  is  in  this  way  lined  with  mucous  membrane  inatei 
having  its  front  wall  closed  in  by  skin.  Mikulicz  attains  the  same 
end  by  detaching  the  pubic  creeta  with  the  insertion  of  the  recti 
DXUttlflf  and  Dairying  them  into  contact  in  the  middle  line.  The 
objection  to  the  skin  flap  is  the  growth  of  hair  into  the  bladder  at 
puberty  and  its  inmistatiou  with  phosphors,  If  successful  in 
Dieting  the  bladder  in  out-  of  timet  wave  the  open  urethra  may  be 

subsequently  converted  into  a  tube  by  paring  the  edges  ami  uniting 
them  by  suture  ova*  I  eathuter.  But  no  patient  has  been  able  t ■  ► 
do  without  a  urinal,  and  in  many  cases  a  prolapse  of  the  mucosa 
membrane  of  the  bladder  has  re-established  the  deformity.  Moreover 
the  mortality  from  septic  inflammation  after  this  operation  has  been 
very  great.  Another  plan  tried  has  been  to.dissect  away  the  bladder 
and  join  the  two  ureters  to  the  upper  end  of  the  urethral  groove* 
which  is  then  closed,  so  that  the  patient  can  more  easily  wear  a 
urinal  since  the  urini'  ia  eoudtttitsd  t<>  the  end  of  the  penis, 

Mtit/'ff*  Operation  is  perhaps  at  present  the  must  successful  one. 
Tim  trigone  with  the  ureters  attached  to  it  is  raised  and  implanted 
into   the   sigmoid    flexure  or   beginning  of   the   rectum,  which    lies 
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immediately  behind.  This  can  be  done  without  opening  the 
pcribiocal  cavity  at  all*  or  only  to  a  limited  extent.  The  skin  can 
In  brought  toother  and  the  urethra  covered  in  to  form  si  penis  At 
ii  subsequent  operataou.  The  ureteral  valve  at  the  junction  of  the 
trigone  protects  Against  regurgitation  and  so  prevents  tin?  m 
pyelitis  which  followed  the  implantation  of  the  ureters  alone.  The 
patients  have  continued  in  comparative  comfort  years  after  the 
operation,  the  how  els  being  move*  I  ©very  two  to  four  hums. 

If  i peration  he  undertaken  a  properly  shaped   urinal   must  he 

worn,  to  hide  which  the  boy  may  wear  a  kilt* 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary  from  tin' 
mildest  o&tartfe  i<>  the  wotA  intense  inflammation,  involving  not  only 

the  mucous  nil inhraue  hut  the  Other  coats  of  the  organ  hh  well. 
iir  purpoii  of  description,  however,  it  may  be  divided  into  the 
and  <  'iirnuic. 

Acute  cystitis. — Causes. — In  its  most  intense  form  it  m  nearly 
always  i  be  result  of  septic  injury,  as  the  passage  of  instruments,  the 
retention  of  a  catheter  in  the  bladder,  or  the  irritation  of  sharp 
fragments  of  a  <  rushed  ealeulus.  The  most  frequent  cause  is  the 
extension  of  inflammation  from  the  urethra  in  gonorrhoea,  In  all 
of  tie  -u  the  ry  it  it  is  depends  upon  the  introduction  of  infective 
micro-organisms  into  the  bladder.  In  its  milder  forms  it  may  he 
due  b»  the  exhibition  of  certain  medicines,  as  emitharides  ;  And 
occasionally  in  gouty  tuhjeets  to  exposure  t*>  cold.  After  fractures 
of  tiie  ipine  OJStitia  is  very  liable  to  occur  even  where  aseptic 
cat  hi  ters  are  em  ployed  *  In  such  eases  it  is  probable  that  the 
septic  organisms  make  their  way  along  stringy  routine  adhering 
to  the  walls  of  the  urethra,  or  that  aseptic  catheters  are  haded  by 
organisms  eboul  (lie  prepuce  and  meatus.  In  «  wry  ease,  therefore, 
before  an  instrument  i-  f  •   tin    bladder,  the  glans,  meatua, 

an* I  prepuce  should  he  carefully  cleaned  by  antiseptic  lotions, 
and  in  fracture  of  the  spine  the  penis  should  be  kept  in  an 
antiseptic  dressing. 

PutJudogif.  —  In  the  milder  forms  the  inflammation  is  limited  to 
the  neck  <>l  tie-  Madder  and  to  the  mucous  membrane  only.  In  the 
worst  forms  it  involves  the  ffiiete  bladder,  and  extends  to  the 
muscular  or  even  the  peritoneal  coat.       I  >n   t<>  the  ordinary 

of  suppuration,  the  bacillus  eoli,  the  be  illns  of  typhoid,  and 
sunn  other  organisms  have  been  met  with.  In  gonorrho-a  it  may  be 
tti.  -oiini oecus  alone  or  a  mixed  infection  that  produces  the  cystitis. 
It  may  terminate  in  I,  resolution  ;  %  chronic  cystitis  ;  3,  ulceration 
or  gangrene  of  the  mucous  membrane;  -4,  abscess  in  the  walls  of 
the  bladder;  Ti,  inllammatiou  of  the  kidneys,  or  more  rarely  of  the 
peritoneum  ;  and  G,  supnemia,  produced  by  the  absorption  of  the 
products  of  tin1  decomposing  urine. 

Symptom*. — In  the  £6tttee4  forme  there  is  intense  pain  iu  the 
perineum    and   above    the   pubes,    and    strangury,    i.r.,    a    continual 
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deftire  to  void  urine,  which  is  passed  drop  by  drop  iu  a  spasmodic 
manner  ;  irhilat  there  is  high  fever,  rapidly  running  into  a  typhoid 
type.     In  the  teas  acute  or  more  common  f onne  micturition  le  BtQ] 

vnv  frequent,  occurring  with  increased  pain  as  soon  us  a  little  mmr 
has  collected  in  the  bladder,  in  consequence  of  the  stretching  of  the 
inflamed  mucous  membrane.  The  urine  is  scanty,  bigh-enlu  tired, 
often  blood  -stained,  and  mixed  with  mucus  and  pus*  The  fever* 
though  generally  high,  is  Jest*  marked  than  iu  the  acuter 
may  he  of  a  metre  transitory  character* 

Trmtmettts — The  cause,  if  possible,  should  be  removed.  Thus,  if 
there  are  fragments  of  calculus  in  the  bladder,  they  should  at  nuce 
be  ex  tract  ed  by  the  large  evacuating  catheter,  any  that  cannot  be 
got  away  being  crushed ;  or  perhaps  better,  the  bladder  may  be 
opened  by  a  median  incision  ID  the  perineum  and  thoroughly  washed 
out,  If  a  catheter  has  been  tied  in,  it  should  at  once  be  withdrawn, 
lint  sita  baths  should  he  given  night  aud  morning,  Inches  applied 
to  the  perineum,  suppositories  of  morphia  (gr.  |)  placed  in  the 
rectum,  and  salicylate  of  soda  (grs.  *♦),  salol  (grs*  x.),  urotropinc 
(grs,  v*),  hyoscyamus  and,  if  the  urine  be  arid,  alkalies,  admini** 
to  relieve  strangury.  All  stimulants  should  be  avoided,  the  diet 
restricted  to  milk,  aud  the  bladder  washed  out  with  hot  water,  or 
whan  the  urine  is  decomposed,  with  a  weak  antiseptic  lotion  as 
boric  acid,  salol,  permanganate  of  potash  or  sulphoearbolate  of 
line  (2  per  cent.),  etc*  If  washing  out  increases  the  irritation,  the 
bladder  iu  severe  eases  should  be  drained  by  an  incision  in  the 
perineum. 

J I  the  bladder  is  large  and  the  patient  can  be  well  nursed,  supra- 
pubic drainage  may  be  instituted.  A  small  hypogastric  incision  is 
made  into  the  bladder  and  a  rubber  tube  inserted  which  is  connected 
by  glass  junctions  and  tubing  with  a  vessel  under  the  bed.  Con- 
tinuous suction  may  be  kept  np  on  the  principle  of  tfprengels 
pump  :  a  glass  Ti'iei'c  has  its  vertical  arm  joined  to  the  tube  in  the 
bladder,  irhllal  through  the  cross  fluid  is  made  to  flow  from  an 
Litigating  vessel  above  the  bead  of  the  patient  Into  a  vessel  under 
the  bed,  and  when  this  Mow  is  regulated,  urine  will  be  sucked  nut 
of  the  bladder  as  fast  as  it  enters.  The  pubic  hair  must  first  be 
shaved  and  the  abdominal  wall  frequently  washed  with  soap  and 
water  and  dusted  with  zinc  and  starch  powder,  or  wiped  over  with 
olive  oil  aud  then  dusted  with  dermatol:  whilst  little  pads  of  peat 
moss  or  other  sbsorbent  material  are  packed  round  the  tube  to  soak 
up  any  urine  which  leaks  out  beside  it.  In  this  way  e« 
ulceration  aud  sloughing  from  the  irritation  of  leaking  urine  in  ■ 
weakly  patient  may  be  prevented. 

Chronic  cystitis  u  much  more  frequent  than  the  acute  variety, 

a&d    in    its    tntldeal    form    is    known    as    catarrh    of    the    bladder. 

rjs.  —  It   may  be  a  sequel  to  an  acute  sttack;  <>r  it  may  be 

chronic  from   the  coiuiucncciia  nt.  and   ma]  then   be  due  to  a  stone 
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or  other  foreign  body  or  a  growth  in  the  bladder,  obstruction  to 
the  urinary  outflow,  as  from  an  enlarged  prostate  01  stricture  of 
the  urethra,  tin-  extension  of  gonorrhoea,  paralysis,  over-die  tension 
or  atony  of  the  bladder,  i»r  the  spread  of  inflammation  bozo  Hie 
neighbouring  org&Ufl.  It  is  common  after  fracture  of  the  spine 
involving  the  cord.  Like  the  acute,  it  maybe  set  up  by  a  septic 
instrument. 

Ptifhofoyt/.  —  The  mucous  membrane  in  thickened,  velvety, 
mottled  vvith  patches  of  a  dark-slate  or  reel  colour,  and  may  he 
covered  frith  mueo-pus  anil  sometimes  with  a  deposit  of  phosphates, 
or  it  may  even,  in  places,  be  destroyed  by  ulceration,  The 
muscular  coat,  where  there  has  been  obstruction  to  the  outflow, 
becomes  thickened  and  fasciculated,  the  hypertrophic*!  fibres  giving 
the  interior  of  Ike  bladder  a  columnar  and  rugose  appearance* 
In  places  the  mucous*  membrane  may  protrude  between  the  fasciculi 
of  the  muscular  coat,  forming  saeeuli,  in  which  stale  urine  may 
accumulate,  and  in  which  calculi  may  form  or  become  lodged. 
If  the  cystitis  is  allowed  to  continue,  the  kidneys  become  affected 
(  ptfflo-  ne/  >h  fit  U ) . 

The  symptom*  are  similar  to  those  of  acute  cystitis,  hut  are  much 
milder  in  intensity.  Thus,  there  is  increased  frequency  of  micturi- 
tion, the  patient,  perhaps,  tutting  to  make  vvater  every  hour  or 
half  hour,  the  desire  to  do  so  being  generally  so  urgent  that  he  is 
unable  to  control  it.  This,  as  in  the  acute  variety,  is  due  to  spasm 
from  the*  stretching  of  the  inflamed  mucous  mem  Inane  as  soon  sa  a 
few  uuuees  of  urine  collects.  The  pain  usually  ceases  immediately 
the  bladder  is  relieved.  The  urine  is  characteristic ;  it  generally 
contains  large  ipiantities  of  ropy  mucus,  pus,  and  phosphates  of 
lime,  which  formT  on  standing,  a  thick  deposit  at  the  bottom  of  the 
containing  vessel.  It  is  often  alkaline,  and  sometimes  highly 
ammoniacal  and  offensive  from  the  decomposition  of  the  urea  into  ■ 
carbonate  of  ammonia.  This  decomposition  is  brought  about  by 
fermentation,  probably  set  np  by  the  presence  of  micro-organisms 
that  have  gained  admission  either  by  the  use  of  a  e<>ni 
catheter,  or  by  making  their  way  along  the  stringy  niueua  that  may 
hang  about  the  urethra. 

Treatment — As  in  the  acute  form  the  cause,  as  stricture,  stone,  etc., 
must  first  be  removed,  as  where  this  is  impracticable  the  treatment 
at  best  can  Only  be  palliative.  The  diet  should  be  unstimuluting, 
and  alcohol  in  any  form,  aa  a  rule,  forbidden,  A  purely  milk  diet 
is  at  times  most  successful.  Internally,  besides  those  mentioned 
for  acute  cystitis,  such  medicines  as  buchu,  uva  ursi,  balsam  of 
eopaiva,  salol  and  chlorate  of  potash  should  be  given  when1  thick 
ropy  mucus  is  passed  with  the  urine  ;  ami  benzoic  acid,  which  in  its 
passage  through  the  system  is  converted  into  luppurie  acid,  or  boric 
acid  {gr.  xv.  to  ly\  or  acid  sodium  phosphate  (XalM1*^  5j«  to  <*j,), 
may  be  tried  when  the  urme  is  alkaline.    Locally,  the  bladder  should 
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be  washed  out  twice  a  day  with  some  antiseptic  solution,  as  of  boric 
acid  (gr«  xx.  to  Sj.),  nitric  acid,  corrosive  sublimate  (1  in  2,000), 
quinine  (gr.  ii  to  3j),  nitrate  of  silver  (gr,  i.  to  ij.),  etc.  The 
bent  results  are  sometimes  obtained  from  water  as  hot  as  can  be 
borne.  Ureal  care  should  be  taken  that  all  instruments  are  rendered 
thoroughly  aseptic  lief  ore  use.  In  severe  cases,  where  other  menus 
Imvi  failed*  the  bladder  should  be  placed  at  rest  by  perineal  or 
suprapubic  cystotomy  and  ttiibseipielit  drainage  for  some  weeks  as 
described  under  acute  cystitis. 

Irritability  of  the   bladder,   by  which  is  meant  a  too   frequent 
passing  of  water,  is  often  sooken  of  as  a  disease  ;  but  is  no  hum 
than  is  pain,  since  it  is  only  a  symptom  either  of  disease  of  the 
urinary  OfgOttS,  or  of  some   general   State  of   the  Bysl<  in,  as  hysteria. 
Bright^  disease,  etc.      The  cause  should  be  Bought  and  treated. 

Inversion  of  the  bladder  Otllj  occurs  to  the  female  (see  FnnaU 
un^hra),  and  in  males  frith  hypospadias. 

Atony  and  paralysis  of  the  bladder.  Itoth  these  terms  are 
applied  to  a  wrant  of  sufficient  contractile  power  in  the  muscular  coat 
to  expel  the  contents  of  the  bladder  ;  hut  in  utouy  the  want  of  power 
is  the  result  of  \om  of  tone  in  the  muscular  fibres,  while  jxira 
is  due  to  the  failure  of  nervous  influence,  lioth  conditions  must  be 
distinguished  from  the  mere  inability  of  the  bladder  to  empty  itseK 
on  account  of  obstruction  to  its  outlet.     (See  Retention.) 

Atony  may  be  due  to — 1.  Simple  over- distension,  ooosequent 
upon  the  patient  having  voluntarily  or  cornpulsorily  held  his  urine 
for  too  long  a  period,  whereby  the  muscular  fibres  are  over-stretched 
and  unable  to  recover  themselves,  2.  It  may  Ite  the  result  of 
gradual  distension  owing  to  enlarged  prostate  or  stricture.  In 
consequence  of  the  obstruction,  the  bladder  dues  not  empty  itself, 
but  some  urine  remains  after  every  act  of  micturition  ;  the  anion nf 
retained  gradually  increases,  the  bladder  becomes  distended,  and  its 
fibres,  if  the  patient  is  old,  become  stretched,  and  lose  their  tone 
instead  of  becoming  hyper  troubled  as  would  happen  in  a  young  and 
healthy  person.  3.  Again,  atony  may  be  due  to  cystitis,  owing  to 
the  inflammation  having  spread  to  the  muscular  coat,  which  then 
undergoes  fibroid  or  fatty  changes. 

Symptoms.- — The  patient  complains  of  inability  to  hold  his  urine, 
or  that  it  constantly  dribbles  away,  or  that  be  has  to  pass  it  very 
frequently,  The  involuntary  fl»>w  OOOUre  at  first  during  sleep; 
afterwards  OH  any  exertion  causing  contraction  of  the  aluiominal 
muscles.  These  symptoms,  although  often  improperly  spoken  of  as 
incontinence,  are  really  those  of  retention,  the  bladder  being  fully 
distended,  but  unable  to  empty  itself,  and  the  excess  flowing 
involuntarily  away. 

The  treatment  consists   in   | mssiug  a  catheter  at  regular  inter 
and  as  often  as  may  he  necessary  to  completely  empty  the  bladder  : 
whilst  in   the  meantime,  the  condition  leading  to  the   atony   must 
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be  treated  hy  appropriate  means.  Thus,  if  the  result  of  over- 
distension, strychnine  and  gal  van  ism  or  ergot  (cxt.  ergot,  lio,,  5js, 
vi  I  S}*)  may  he  tried  ;  if  the  result  of  gradual  distension  from 
enlarged  prostate  or  stricture,  these  conditions  must  be  treated  in 
the  way  mentioned  under  their  respective  heada  in  both  paralysis 
and  atony,  cystitis,  dilatation  of  tlie  ureter*,  pyelitis,  and  disorgani- 
sation of  the  kidney  rapidly  ensue  if  the  cause  of  the  bladder 
trouble  cummt    be  relieved. 

True  parafym  of  the  bladder  ifl  nearly  always  the  result  of  disease 
OT  injury  of  the  brain  OT  spinal  cord,  anil  is  not  nut  with  except  in 
general  paralysis.  The  bladder  being  paralysed  cannot  empty 
itself,  and  becomes  distended  as  in  atony  ;  and  when  it  can  hold  do 
more,  the  excess  overflows  through  the  sphincter,  which  is  also 
paralysed.  Reflex  jHtmlyshi  however,  often  occurs  after  an  injury 
Of  surgical  operation,  especially  that  for  hsmorrhoidk  The  local 
treatment  coogSsta  in  the  regular  passage  of  an  aseptic  catheter  two 
or  thru-  timet  daily. 

Tubercle  of  the  bladder  is  rare.  It  may  be  primary  or 
*eo»ndiirv  to  tuherele  in  other  parts  of  the  ^enito  iiriiiury  tract, 
especially  the  testicle  and  prostate*  It  is  moal  often  nut  with  in 
boys  and  young  adult  males.  The  tubercle  which  ih  deposited  in 
the  submucous  tissue  soon  easeaAea,  leading  to  small  multiple 
circular  ulcers  with  undermined  edges.  There  is  pain,  hemorrhage, 
irritability  of  the  bladder  and  other  feigns  of  el  ironic  cystitis ;  but 
the  diagnosis  will  depend  on  the  exclusion  of  other  diseases  such  as 
stone,  tumours,  efce^  and  the  presence  of  tubercle  in  other  organs, 
and  of  the  tubenle  bacillus  m  the  urine.  With  the  GystOSOOpe  the 
ulcers  may  be  seen,  Treatment.  —  The  general  constitutional 
remedies  for  taherete  sheuM  be  employed  ;  together  with  such 
local  remedies  as  are  indicated  fer  cystitis,  and  (or  the  assuaging 
of  the  pain.  Iodoform  emulsion  may  be  injected  into  the  bladder 
or  tactic  arid  up  to  20  per  cent.  These  failing  to  relieve,  supra- 
pubic  cystotomy  may  be  done  and  the  bladder  washed  nut,  and  such 
caseous  masses  of  tubercle  as  permit  **f  it  scraped  away. 

Single  simple  ulcers  have  been  discovered  by  the  SystOteope 
end  at  the  ncek  of  the  bladder  eavise  a  painful  spasmodic  fissure, 
As  healing  readily  follows,  tuberculous  disease  may  be  excluded. 
Treatmrttf,, — Applications  and  irrigations  of  nitrate  of  silver, 

Tesico-intestinal  fistula  may  be  known  hy  the  occasional 
passage  of  fsecal  matter  and  gas  by  the  urethra,  and  is  visually  a 
source  of  great  discomfort.  It  depends  on  inflammatory  or  malignant 
ulceration  of  the  intestine  involving  the  bladder,  but  may  he  due  to 
the  extension  of  malignant  disease  front  the  bladder,  Treatment, — 
When  the  fistula  is  thought  to  be  tow  down  in  the  intestine  the 
abdomen  may  be  explored,  and  the  eolon  above  the  fistula  united  to 
the  abdominal  wall  anil  then  Ojae&ed,  ot  if  higher  up  an  anastomosis 
may  be  made  between  the  j^it  above  Mod  that  below. 
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The  tumours  that  may  be  met  with  in  the  bladder  are  :■ — 1.  7% 
fihroti*.  2.  Tht  utiftomatftv*.  3.  Tltr  vilhu*  or  papilfomett 
4*  Thr  malipnank  Tbe  fibroua  and  ftyaftmctfotu  spring  from  the 
submucous  coat,  and  protruding  the  mueoua  membrane  in  trout  of 
them  aasumc  a  polypoid  or  warty  shape  {I'i-.  -iss).  They  are  very 
riiiv,  Tht  ><tiir.us  pr  pap&foffiatotM  spring  from  the  muoaua  •■ 
brafte  fcftd  appear  as  soft,  floeeulent  growths  resembling  the  villi  of 


Fi<i-  18$. — MvMHji!it.i»us  J-m »1>" i*i  "f  the  Mmlrlor  from  n  ohilil  two  yeftfi  Old.  TU© 
1ihir]il«r  ha*  been  everted  ntnl  in  alnu^t  completely  occupied  by  I'iu'iv  -^saile, 
I « ■  i  r 1 1  v  I talked,,  trnn»pureiil  myxomatous  |.ol>|i.  Jirlstlea  are  iMtK*cd  into  ihu 
meter*  whiuk  arc  -lifultJ  tod  ihuk<  mL  Tbe  kidney*  *r<.j  iivrlrmitariirotic.  (St* 
ivuth  loamr*!  BttpiUl  Komiw,  Nu,  2147 

the  chorion.  They  may  be  single,  as  in  Fig.  489,  or  multiple, 
studding  fchl  greater  part  of  the  bladder.  They  are  the  most 
com mou  of  the  innocent  growths.  The  malignant  either  Spring 
from  tbfl  mucous  or  the  submucous  coat,  and  may  form  a  ! 
mn*s  nearly  Blilttg  the  bladder,  or  assume  a  villous  appeal tnce,  W 
merely  in  tilt  ran-  the  walls.  They  have  either  a  carcinomatous  or 
mii  imatons  structure.  CftUy  hydatid  ui  dtrmoidj  may  oommunv 
cafce  with  the  bladder,  I\fi ■/»-.  aftdomituil,  a  pmxt*  or  hip-jmni  aht 
also  a  suppurating  >  rtt<t»t,  rinef&tation,  may  rupture  into  the  bladder, 
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The  symptoms  common  to  all  tumours  are  t I lose  of  a  mass  in  the 
wall  of  the  bladder,  and  absence  on  sounding  of  §totl&,  In  the 
fibrous  and  myxomatous  thm  are  signs  of  obstruction  to  the  urinary 
outlet,  pain  and  increased  micturition,  but  little  or  no  ha-maturee 
and  the  tumour  may  sometimes  tie  felt  with  the  sound,  In  the 
villous  (Fig.  4*9)  (hen  ia  sit  tirst  intermittent  but  later  mora  Of 
continuous  haanoirhagc  without  any  other  cause  being  dis- 
coverable to  account  for  it.  The  blood  is  of  a  bright  red  colour. 
There  may  be  eonsiderahle-  irritability  of  the  bladder,  but  there 
is  seldom  any  marked  obstruction  to  the  urinary  outflow.  Shred* 
of  t lie  growth  may  come  away  spontaneously  <>r  io  the  eve  of  the 
catheter.  In  the  m&Kgncmt  there  are  usually  sudden  attacks  of 
severe  topiactfrhagti  from  time  to  time;  and  a  growth  may  be  felt 
by  the  sound,  or  by  the  finger 
in  the  rectum,  or  by  palpation 
above  the  pubtt,  There  are 
in  the  later  atages^  moreover, 
other  signs  of  malignancy,  such 
as  rapid  growth  of  the  tumour, 
eachcxia,  ulceration  into  the 
rectum,  enlargement  of  the 
lumbar  glands,  pain  in  the 
kidney*  from  obstruction  of 
the  ureters,  and  dissemination 
in  interna]  organs.  Obstruc- 
tion to  the  urinary  out  1-1 
may  occur.  Tumours  of  the 
hlad  d  cr ,  h  i  >  w  e  v  e  r ,  especial  ly 
the  villous,  are  often  difficult 
to  diagnose;  some  aid,  it  is 
true,  may  be  gained  by  the 
cytoscope,      I. Ml      a     diagnosis 

cannot  always  he  made  without  a  digital  exploration  of  the  bladder, 
which  should  be  undertaken  earlv  where  symptoms  smh  an  the  above 
are  penfctolfct)  especially  when  they  point  to  a  malignant  growth.  If 
the  uriue  contains  much  blood  the  patient  should  he  kept  at  rest  in 
bed  before  using  the  cytoscope  till  the  hemorrhage  has  ceased  and 
fluid  returns  clear,  fragments  of  hydatid  membrane,  or  fat  and 
hair  in  the  urine  will  indicate  a  communication  with  an  hydatid  or 
dermoid  cyst,  and  pus  may  appear  continuously  or  intermittently 
when  an  abscess  lias  ruptured  into  the  bladder. 

Treatment \ — The    removal    of     a    tumour     should     generally    he 
attempted    bjf  a    suprapubic    operation    (see    Cy*tectvmy%   p.   999), 

Who i    palpation   a   fixed,   widely-infiltrating   mass   is  discovered, 

suprapubic  or  perineal  drainage,  or  the  passage  of  a  tuhe  right 
through  from  one  wound  to  the  other  and  continuous  irrigation  may 
afford  temporary  relief.     Cysts  and   abscesses,  should  be  reached,  if 


FlO,  48D»— Villous  Luuiotir  c»f  the  bladder. 
i St.  liartliolnmow'K  Roftpital  Museum.) 
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possible,  by  an  extraperitoneal  incision,  in  the  h 

region,  the  lingers  pushing  back  the  peritoneum  aud  reeking  t 

rvst  will.     When  the  peritoneal  -  -w  \\  v  has  to  \ pened    _ 

infection  must  be  prevented  by  packing  with  »pougea  oj 
proceeding  to  open  the  eyat  or 

Incontinence  of  urine  or   enuresis. —  invol 
min e  Iron i  tin    bladder  may  occur  under  several   condition*.      Thus 
— 1,  The  urine  may  dribble  away  as  fast  as  it   enters  the  bladder, 
in  consequence  of  paralysis  of  the  sphincter  vesicae  and  inability  t*» 
dose   the   urinary  outlet  (true   im'ontintnft).      2.  The  urine   ma 
i   involuntarily  during  deep   without   any  organic    eh;m_ 
the  urinary  apparatus  being  discoverable  (*QGtvmat  or  active  tncon 
tmenoe),     3.  The  urine  may  constantly  flow  awuw  in  oonflequm 
of  the  bladder  being oTer-diatetided  and  caps  le  of  holding  no  moj 
(retention  with    incontinemfr,  or  fal$e  incontinence).       This   last    eon 
d  it  ion,  which  usually  depends  on  obstruction  to  the  outflow,  will 
be  described  under  Retention  qf  Urim  <p.  1028).     The  import 
of  recognising   that  it  is  of  the  nature  of  retention  rather   than   of 
incontinence    cannot     be    too    strongly    insisted    upon,       Wheiu 
therefore,   an  adult  patient  complain?*   thai  he  is  unable   tu   hold 
hia   water,   or  that  it  is   continually  dribbling  away,  an   hut. in- 
tended   bladder  should   be  suspected,   the  abdomen  examined  for 

SUClk,   and   a   catheter   pOSSed* 

Ii  Trm  incot'tinmn  ui  tn-hh  hi  v-rv  rare.  In  maU$t  it  in;*  • 
due — (a)  to  a  peculiar  form  of  enlargement  of  the  middle  lobe  of 
the  prostate,  whereby  l lie  urethra  is  rendered  patent  instead  of 
being  Obstructed  as  is  more  commonly  the  ease  in  enlar. 
tate  ;  (&)  to  a  like  patency  of  the  urethra  from  the  impaction  of  a 
calculus  at  the  neck  of  the  bladder  or  from  a  prostatic  >  il.idu>: 
(c)  to  malformation  (a>  a  spina  bifida),  disease  or  injury  of  the 
spinal  oord,  implicating  the  lumbar  enlargement,  and  inducing  the 
bladder  to  become  SO  contracted  and  thickened  that  it  cannot  hold 
any  urine.  In  femntt§  it  may  he  due — («)  to  congenital  patottj  or 
ov<r  dilatation  of  the  urethra,  as  in  extracting  a  calculus  from  the 
bladder;  (/>)  to  prolapse  of  the  mucous  membrane  through  the 
urethra;  or  (c)  to  injury  of  the  parts  during  parturition,  causing  a 
vesicovaginal  fistula*  The  treatment  consists  in  removing  the 
cause,  or  if  this  is  impracticable,  in  rendering  the  path 
dition  as  comfortable  as  possible  under  the  circuroetances  by  I 
ur  ii  tary  con  rani  ci  ice . 

2.  XiMtutH'rf  or  active  incontinence  generally  occurs  in  children, 
especially  boys,  aud  must  be  distinguished  from  the  in  voluntary 
pisaage  of  urine  which  is  an  occasional  symptom  of  thread- worn  is, 
calculus,  long  prepuce,  Of  growth  in  the  bladder.  In  nocturnal 
incontinence  proper,  beyond  that  the  child  wets  his  bed,  no 
of  disease  of  any  kind  is  discoverable.  Treatment*  — Presupp 
that    the    absence    of    thread- worms,    calculus,    long    prepner 
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growth  in  the  bladder  has  been  ascertained,  the  treat nt  should 

coTifljftt  in  tonics,  cold  baths,  and  t lie  administration  of  belladonna 
in  increasing  doses  till  symptoms  of  belladonna- poisoning  appear. 
Tbe  child  should  be  made  to  lie  on  his  side,  not  on  bfc  hack,  by 
fixing  a  block  of  wood,  tin*  example,  over  the  lumbar  spine  at  night, 
and  be  should  be  awakened  at  n  ^ular  intervale  to  pass  water,  We 
have  fotllld  the  continuous  galvanic  current  of  service,  one  pule 
applied  over  the  urinary  centre  in  tlie  Inn] bar  region,  the  other 
to  the  perineum.  In  obstinate  cases,  Sir  Henry  Thompson  adviooo 
the  application  of  a  solution  of  silver  nitrate  (gr.  E,  to  5j.)  to  the 
neck  of  tin*  bladder. 

Hematuria,  or  bloody  urine,  is  generally  a  symptom  of  dis< 
or  injury  of  tbe  urinary  organs,  but  may  also  occur  in  certain  con- 
stitutional conditions,  as  scurvy,  acute  rickets,  purpura,  malaria, 
the  hemorrhagic  diathesis,  and  in  some  fevers.  When  blood  is 
present  in  large  i  pun  i  titles,  the  urine  in  bright  red  or  coffee-  or 
portei  co| .a i red  ;    when   in  smaller  ip  nullifies,  of   various  shades  Of 

brown    to  which    the    term    "smoky  n   is   applied*      Bl I    BQ ay    be 

simulated  by  urates,  indiean,  bile,  or  rhubarb  or  other  colouring 
matter  which  may  have  been  introduced  by  impostors*  The  dark 
greenish  colour  of  the  urine  which  is  produced  by  the  absorption 
of  earlxnic  acid  from  a  wound  must  not  be  mistaken  for  blood, 
I  Hood  may  he  distinguished  by  blood  -globules  being  seen  under 
the  microscope,  by  the  ipeotroiOOpe,  or  by  the  oeoniti  ether  test. 
Add  a  few  drops  of  tincture  of  guaiacum  to  the  su specter!  urine, 
ami  then  an  excess  of  ozonic  ether,  shake  the  mixture  at  id  allow 
it  to  stand ;  it  will  assume  a  blue  colour  if  blood  is  present.  The 
same  reaction  occurs  if  the  patient  is  taking  potassium  iodide. 
Albumen  will  be  delected  in  the  urine  if  blood  is  present  in 
quantity*      For  ffjawdftiwiHriilj  see  a  work  on  Medicim-. 

Sour**-  of  the  blood* — The  blood  may  come  from — 1,  the  kidney 
or  ureter;  2,  the  bladder  or  prostate  ;  or,  3,  the  urethra.  Whm 
from  the  kidney  or  ureta-  it  may  be  due  to  (a)  injury,  (A)  congestion 
or  inflammation,  (c)  Kright's  disease,  (d)  the  administration  of  turpen- 
tine or  the  application  of  a  cantharides  blister,  (f)  the  presence  of  a 
parasite,  l he  /Idhttrin  kstmaiMm  (p.  I  15),  in  the  pelvis  of  the  kidney 
in  persons  who  have  been  in  Africa,  (/)  the  impaction  or  passau:<  of 
a  calculus,  (y)  tubercle,  (A)  the  passing  of  a  catheter  Up  the  ureter, 
01  if)  malignant  disease.  Whtn  from  ike  bladder  or  proitaU  it 
may  be  due  to  (<t)  injury,  including  eathcterisin,  (o)  calculus, 
(c)  cystitis  or  prostatitis,  (</)  tubercle,  or  (e)  villous  or  malignant 
growth*  When  from  the  urethra  it  may  be  due  to  [a)  injury, 
(A)  gonorrhoea  or  chancre,  (c)  erectile  growths,  (d)  calculi^, 
(#)  rupture  of  corpus  spongiosum   in  ehunlce  or  sexual   intercourse, 

flittfpiQgis. — Blood  from  the  urrtkm  «»me&  before  I  lie  urine,  is 
Frequently  pure,  and  may  continue  flowing  between  the  acts  of 
micturition.      Prom    the    HmUtr    Of    jyrontatr,    it    generally    oomee 
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after  t he  urine,  or  the  urine  contains  more  blood  at  the  end  than 
at  the  beginning  of  micturition;  it  is  often  clotted  from  remain mg 
some  time  in  the  bladder,  so  id  the  urine  then  is  of  a  porter-like 
colour.  From  the  kidney  it  comes  with  the  urine,  with  which 
intimately  mixed  (maty  urine)*  The  urine  inay  then  contain  blood- 
casta  of  the  renal  tubes,  or  when  it  comes  from  the  ureter,  fibrinous 
casts  of  the  ureter. 

The  fir* i finent  resolves  itself  into  remedying  where  possible  the 
cause  (see  Diaeases  of  Kidney,  Blather,  etc).  When  el 
collected  in  the  bladder,  they  may  be  allowed  to  dissolve  spoil* 
:ui""iisly  Of  be  washed  out  with  an  evacuator  and  a  stream  of 
warm  water;  but  when  they  are  decomposing,  it  may  be  necessary 
to  open  the  bladder  through  the  perineum  or  above  the  pubea  and 
remove  them, 

Chyluria  is  usually  endemic  In  origin  (see  TOotwmm,  p.  113), 
l>n  i  occasionally  occurs  after  a  strain,  or  in  women  during  pregnancy 
from  uncxplai ued  causes.  It  may  come  on  suddenly;  it  may  pass 
on"  or  persist,  or  recur  when  a  fulness  or  dragging  in  the  pelvic 
UB  may  be  noted  beforehand.  The  urine  when  passed  has  a 
milky  appearance  with  a  pinkish  tinge-  On  standing  it  generally 
undergoes  rapid  spontaneous  coagulation,  separating  into  three 
layers,  the  uppermost  whitish  and  fatty,  the  lowest  reddish  formed 
by  Mood  debris,  and  the  middle  layer  consisting  of  piukiah-red  fibrin. 
Filarial  embryos  are  mainly  found  in  the  sediment,  derived  from 
parent  worms  in  the  thoracic  duct.  The  urine  contains  a  large 
amount  of  albumen.  The  chyluria  may  spontaneously  cease  ;  if  not 
the  patient  may  gradually  become  exhausted    and    develop  amyloid 

disease.     Chylous   hydrocele,    peritoneal  or  pleural   exudation    of 
chyle,  or  elephantiasis  may  accompany  the  ehyhiria. 

Foreign    bodies   in    bladder   (see    Injur***    of    th*>    Bk*d4et% 
pp.  541,  563). 

Stone  in  the  bladder  may  occur  at  any  age,  but  is  said  tu  be 
niowt  frequent  between  the  ages  of  fifty  and  seventy  ;  next,  but 
the  ages  of  two  and  six  ;  whilst,  between  the  ages  of  twenty-six 
and  thins  six  it  is  rare.  It  may  OCOUr  in  both  males  and  fern 
but  is  decidedly  UOfti  common  in  the  former.  It  is  must  frequently 
met  with,  where  not  endemic,  in  the  children  of  the  poor  and  in  old 
men  of  the  upper  Glasses  with  more  or  less  enlargement  of  the 
prostate  and  of  gouty  habit, 

Thecftiugi  are  but  little  known,  but  (1)  residence  in  oertaio  district* 
or  countries,  as  around   Norwich   anil  in  the  North-Weet  Provinces 
Of   India,  and  (2)  derangements  of  digestion  leading  to  an 
urates  in  the  urine  as  from  (ft)  improper  feeding  or  poor  Living 
evidenced  by  the  former  frequency  of  atone  in  the  children  of   ih> 
poor,  (o)  i  be  abuse  of  alcohol  especially  in  the  form  of  malt  liquor, 
(<?)  excess  of  nitrogenous  (bod,  {</)  want  of  sufficient  exercise, 
are   regarded    as   predisposing   causes.     Retenti f   urine   from 
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prostatic  enlargement,  the  small  ske  of  the  urinary  passages  in 
male  children,  and  the  presence  of  a  foreign  body  in  the  Madder 
are  Exciting  causes.  The  causes  of  oxalnria  and  of  cystiuuria  Rod 
the  consequent  format-ion  of  I  In-  oxalate  of  lime  and  the  cystine 
calculus  arc  quite  unknown.  In  a  few  eases  ii  nucleus  has  been 
tinned  for  a  calculus  by  a  piece  of  necrosed  booe  which  has  reached 
the  bhdder  From  i  fractured  pelvis  or  canons  spine. 

Varieties — The  three  most  common  varieties  of  oatooll  met  with 
in  the  bladder  are  the  uric  acid,  the  oxalate  of  lime,  and  the  pirns 
phatie.  They  may  occur  almost  pure  or  they  may  be  mixed. 
According  to  Sir  Henry  Thompson  the  uric  acid  and  urates  form 
one  half  of  the  number  met  with  ;  the  phosphatie  one  quarter;  the 
mixed  one  quarter  ;  ami  the  oxalates  only  3  per  rent,  of  the 
whole.  The  urie  acid  and  the  oxalate  of  lime  are  generally  formed 
on  a  nucleus  of  one  of  these  substances  which  has  descended  from 
the  kidney.  The  phogphatic  is  formed  in  the  bladder  itselft  either 
on  a  nucleus  of  phosphates  deposited  on  some  inspissated  mucus  or 
a  foreign  body,  or  on  one  of  the  other  Forms  of  stone  which  has 
descended  from  the  kidney  and  which  sooner  or  later  arts  as  a 
foreign  body*  The  oxalate  of  lime  is  the  most  slow  of  formation 
and  is  consequently  the  hardest  and  roost  compact.  The  phosphatic 
forms  very  rapidly,  is  soft  and  friable,  and  often  of  very  large  size. 
Sometimes  alternate  layers  of  uric  acid,  oxalate  of  lime,  and  phos- 
phates occur  in  the  same  stone  {ali&iiaiing  calcutu*)t  a  condition 
proWblv  due  to  varying  states  of  the  patients  health,  effects  of 
medicines,  bladder  irritation,  etc.  A  description  of  the  ramus  forms 
of  calculi  is  given  in  the  section  on  Vrittnry  Calculi  (p.  970), 

The  clviracter  of  the  stone  may  to  some  extent  be  guessed  at  by 
the  state  of  the  urine.  Thus  if  the  urine  is  acid  it  will  probably 
be  either  oxalate  of  lime  or  uric  acid;  if  alkaline,  phosphutir 
Calculi  vary  in  size  from  that  of  a  hemp-seed  to  a  large  to 
weighing  many  ounces;  but  large  stones,  at  the  present  day,  in 
consequence  of  improved  diagnosis,  and  the  diminished  dread  a 
patient  has  of  an  operation,  are  the  exception.  They  generally 
occur  singly,  but  there  may  be  two,  or  even  more ;  they  are  then 
usually  facetted  from  rubbing  against  one  another. 

Sp&ttiaueow  fra c f  u n  some ti m es  happen s,  and  h as  been  at tributed 
—  1,  to  the  swelling  or  chemical  alteration  of  the  cementing 
material  with  which  the  particles  of  the  calculus  are  held  together ; 
2,  to  two  stones  coming  into  collision  ;  S,  to  the  compression  of 
the  calculi  by  the  hypertrophied  muscular  coat  of  the  bladder. 

The  calculus  is  usually  free  just  behind  the  prostate,  but  it  nmv 
be  in  the  upper  fundus  behind  the  pubes,  or  in  one  of  the  B&cOUri 
so  often  found  in  long-standing  disease  of  the  bladder  (encysted),  in 
a  patent  urachus,  or  in  un  inguinal  hernia.  O&lcutooi  hintter  H»J 
sometimes  be  deposited  upofi  growths  in  the  bladder  <>r  upon  the 
ulcerated  mucous  membrane. 
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The  ttrtiiitt'tthftt*  of  $tom& — U  neglected,  cystitis  is  set  up, 
iiiflutmiiiit-iou  may  spread  up  tho  ureters  to  the  kidneys  leading 
interstitial  nephritis,  multiple  abscesses,  pyonephrosis,  end  in  the 
end  suppression  of  urine.  In  consequence,  moreover*  of  the  ofastnii 
ttOti  of  the  urinary  outlet,  the  bladder  may  become  hypcrtrophied. 
Mid  the  ureters  and  kidneys  dilated  in  the  way  described  under 
Stnrfure* 

S/>onttint:ous  rttcapr  of  a  gtorte* — This  may  take  place  by  the 
urethra,  'H*  by  ulceration  from  the  membranous  urethra  through  the 
perineum,  or  rarely  from  a  prostatic  pouch  into  the  rectum,  or  froaa 
a  saceulus  into  the  peritoneal  cavity  and  set  up  septic  peritonitis* 

top$om* — The  three  chief  symptoms  are — 1.  Pain,  generally 
referred  to  the  end  of  the  penis,  ami  worse  after  micturition  on 
account  of  the  atone  then  falling  on  the  sensitive  trigone  and  the 
walls  of  the  bladder  contracting  upon  it.  2,  Frequent  micturition  ; 
and,  %  A  little  hlood  in  the  urine.  These  symptoms  are  Inert 
on  exercise,  especially  riding,  and  after  the  jolting  of  a  raihvay 
journey,  etc,  and  are  least  marked  at  night  when  the  patient  is  at 
rest.  Other  symptoms  that  may  be  present  arc  the  pu 
gravel ;  sudden    stoppage   of    the  stream    during    micturition  ;  the 
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nee  of  mueo-pns  in  the  urine  owing  to  cystitis;  piles  in  adults 
and  prolapse  of  the  rectum  irj  children,  due  to  straining  and 
elongation  of  the  prepuce  in  hoys  caused  by  the  constant  pulling 
to  relieve  pain  after  micturition.  Stone  in  the  bladder  may  be 
simulated  bj  cystitis,  an  enlarged  prostate,  a  long  or  adherent 
prepuce,  a  narrow  meatus,  a  growth  in  the  bladder,  calculous  or 
other  disease  of  the  kidney,  a  peculiar  choreic  condition  <>f  the 
bladder  (tie1  stammering  bladder,  as  it  nils  called  by  Sir  Jamil 
Paget),  tuberele  of  the  bladder,  and  asearides  in  the  rectum.  An 
accurate  diagnosis,  however,  can  be  mafic  only  by  sounding  the 
bladder;  though  la  boys  the  stone  mav  be  felt  by  the  finger  in 
the  rectum  whilst  pressure  is  made  with  the  other  hand  abow  the 
puhes. 

S&mdhff  ifu  Madder. — The  ordinary  sound  (Fig.  190)  is  a 
steel  instrument  with  a  short  bulbous  beak.     Thompsons  sound   is 
hollow  to  allow  some  of  the  urine  to  be  drawn  off  if  desired, 
has  a  handle  like  that  of  his   lithotrite,    to   facilitate    the   necessary 
movements    in    the   bladder.      Having     warmed     the     sound     and 
lubricated  it  with  glycerine,  pass  it  like  a  catheter,  letting  it 
into  the  bladder  by  its  own  weight  without  using  any  force.      When 
the  sound  IS  in,  gently  push   it   onwards  to  examine   the  posterior 
part    of    the   bladder.      Then   turn    the   lieak    alternately    to    either 
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si'lc ;  ami  depress  the  handle  between  tin-  patient's  thighs  to 
search  tUu  Upper  fundus.  Then  turn  the  beak  downwards  to 
examine  the  base  Of  lower  fundus  If  the  stone  is  not  detected, 
let  out  i  little  ot  the  urine,  or  change  the  patient's  position,  or 
raise  his  pelvis  and  try  again.  The  stone  may  not  be  felt,  because 
it  is  of  so  small  a  size,  or  has  become  encysted,  or  entangled  in  a 
fold  of  mucous  membrane.  A  guarded  opinion,  therefore,  slmuM 
be  given,  and  u  further  examination  made  another  day.  A  stone 
may  be  known  to  be  present  by  the  pern  liar  ring  which  is  both 
felt    and    heard    on    striking    it.      This   ring    is    quite    unlike    I  he 

ii  ition  given  to  the  sound  by  its  coining  into  contact  with 
phosphatic  deposits  on  a  roughened  or  fasciculated  bladder,  or  with 
a  growth,  or  with  one  of  the  pelvic  bones.  Having  discovered  < 
sfeOBtih  the  next  care  should  be  to  determine  approximately — I 
probable  size  and  composition  ;  *2,  whether  it  is  free  or  encysted  ; 
3,  whether  there  is  one  atom?  or  more  ;  and,  4,  the  condition  of 
the  bladder  and  urethra.  1.  The  aize  of  the  atone  can  be  roughly 
estimated  by  the  amount  of  resistance  offered  on  pushing  it  before 
the  sound  nr  by  passing  the  sound  over  it,  and  by  feeling  it 
through  tbe  rectum  with  the  other  band  pressing  on  the  hypo* 
gastriuni.  Its  exact  size  can  only  be  ascertain ed  by  seizing  it 
with  the  lithotrite,  the  distance  the  hlade>  are  then  apart  being 
indicated  by  the  scale  on  the  handle.  Tie  compomtion  of  the  xtorte 
may  be  approximately  arrived  at  by  (V)  the  character  of  the  ring 
on  striking  it — the  clearer  the  ring  the  harder  the  stone,  (6)  the 
condition  of  the  surface,  which  is  rough  in  the  oxalate  of  lime  and 
BlBQCth  in  tfae  phosphulic,  (e)  the  reaction  uf  tlie  urine*  and 
(</)  the  general  health  of  the  patient.  2*  A  stone^  ithtu  oncyita?, 
is  always  felt  at  the  same  .spot  in  the  bladder,  generally  near  the 
trigone,  and  when  seized  with  the  lithotrite  cannot  be  moved.  The 
Bound  *an not  he  passed  all  round  it.  There  is  no  blood  present, 
And  the  Bymptomfl  are  usually  less  severe,  and  are  not  increased  by 
ex e re i i&  3 .  The  prttence  qf  a  weoem d  i 1 t me  ca u  on  1  y  be  det er m i ued 
with  certainty  by  seizing  one  stone  with  the  lithotrite,  and  then 
striking  the  other.  X  ray  examination  has  hitherto  been  somewhat 
uncertain,  partly  owing  to  the  intervention  uf  the  pelvic  bones. 

Treatment. — -The  stone  may  he  removed  by  crushing  (/ithotrit//), 
or  cutting  (lithotomy).  In  adults,  lithotrity,  witb  but  few  excep- 
tions, should  be  the  rule.  In  children,  up  to  twelve  or  fourteen 
years  of  age,  lithotomy  was  formerly  the  recognised  operation;  but 
since  the  brilliant  results  obtained  by  L'olonel  Keegan  and  others 
even  in  very  young  children,  lithotrity,  as  in  adults,  should  be  the 
rule,  lithotomy  the  exception.  Walsham  bas  crushed  stones  in 
young  male  children,  some  as  young  as  three  yearsT  and  sueeessful 
cases  are  now  frequently  reported,  hi  adults  suprapubic  lithu- 
should  he  practised  in  piMM  oi  lithotrity,  1,  when  the  stone  is 
large   an<l    hard;  2,  when   the   urethra   is  the  seat  of   iniraetable 
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Stricture  ;  3,  when  the  stone  is  encysted  ;  and,  4,  when  the  bladder 
is  sacculated.  A  large  stone,  if  soft,  should  he  crushed  ;  and  a 
hard  stone,  if  not  too  large,  is  no  bar  to  the  operation.  Colonel 
Keegan  has  crushed  a  uric  acid  stone,  the  fragments  of  which 
weighed  two  ounces  and  three  quarters,  and  an  oxalate  of  lime 
winch  freighted  one  ounce  and  three  drachms.  And  in  a  boy,  aged 
thirteen,  Walsham  crushed  and  successfully  removed  I  very  hard 
stone  weighing  only  a  few  grains  less  than  an  ounce.  Hard  Bi 
however*  weighing  above  an  ounce,  and  especially  m  hoys,  hid 
better  be  removed  by  suprapubic  lithotomy,  unless  the  surgeon  is 
experienced  in  litlmtrity.  Cystitis  and  kidney  disease  render  the 
pi i gnosis*  of  both  operations  unfavourable  ;  but  in  these  affections  it 
does  not  appear  that  crushing,  with  complete  removal  of  the  frag- 
ments, is  attended  with  more  risk  than  is  lithotomy.  A  Large 
prostate  renders  lithotrity  difficult  no  doubt,  hut  does  not,  as  a  rule, 
i son tra- indicate  it.  Stricture  of  the  urethra  is  only  an  impediment  to 
lithotrity  when  the  stricture  cannot  he  dilated.  The  conditions, 
however,  most  favourable  for  success  in  lithotrity  are,  as  well 
expressed  by  Sir  Henry  Thompson,  *'  a  capacious  urethra,  a  hi  i 
capable  of  retaining  three  or  four  ounces  of  urine,  abseno 
ordinary  signs  of  renal  disease,  and  fair  general  health." 

Calculus  in  the  female  bladder  is  much  less  common  than 
in  the  male,  a  fact  in  great  part  due  to  the  shorter  and  more 
dilatable  urethra  in  women,  to  the  absence  of  a  prostate  and 
sequent  exemption  of  the  female  from  chronic  retention  aud  phos- 
phatie  deposits,  except  from  the  latter  forming  round  a  foreign  body. 
The  symptoms  are  similar  to  those  in  the  male,  but  are  sometimes  apt 
to  be  accompanied  by  incontinence  of  urine.  They  may,  at  times, 
be  simulated  by  vascular  growths  in  the  urethra,  by  uterine  disease, 
UK)  by  hysteii;<- 

Trmtm&tt. —  L  When  the  atone  is  small  rapid  dilatation  of  th> 
urethra  with  the  finger  or  with  the  three-bladed  dilator  <»r  dres 
forceps  is  the  best  method  of  extraction.  2.  When  of  lar#  i 
(above  three-quarters  of  an  inch  in  children  and  one  inch  in  adults), 
lithotrity  with  removal  of  the  fragments  at  one  sitting  should  be 
done.  3.  When  too  large  for  removal  by  dilatation,  and  the  bladder 
is  too  contracted  to  allow  of  crushing,  the  suprapubic  operation  is 
called  for. 

Slow  dilatation,  dilatation  with  incision  (urethral  lithotomy),  and 
incision  through  the  vagina  {vaginal  lithotomy)  are  very  liable  to 
be  followed  hy  incontinence  of  urine,  especially  in  children. 

QperaUom  on  th<  bladder, 

Lithotrity,  Litholapaxy,  or  Bigelow's  operation  consists  in 
crushing  the  stone  in  the  bladder,  and  removing  the  tohok  of  the 
fragments   through  a  large  evacuating  catheter.      Formerly,  it  was 
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taught  that  the  presence  of  the  lithotrite  in  the  bladder  for  more 
than  a  few  minutes  at  a  time  was  prod ucti?e  of  great  irritation,  and 
it  was  consequently  advised  that  the  crushing  of  the  stone  should 
be  extended  over  several  sittings  of  only  a  few  minutes  each,  and 
the  fragments  allowed  to  be  passed  by  the  natural  efforts  of  the 
patient  To  the  late  Prof.  Bigelow  is  undoubtedly  due  tbe 
credit  of  having  enunciated  the  principle  that  the  bladder  is  not  so 
intolerant  of  instruments,  as  was  formerly  supposed,  and  that  it 
mm  to  the  presence  of  the  fragments,  rather  than  to  the  lithotrite, 
that  the  irritation,  cystitis,  etc.,  so  common  after  the  old  method, 
should  be  ascribed* 

The  operatttm* — The  patient,  having  been  prepared  for  the  opera- 
tion by  careful  attention  to  the  general  health,  rest,  and  such  local 
means  for  allaying  chronic  cystitis  as  are  pointed  nut  under  that 
head,  should  be  placed  under  an  Kinesthetic,  with  the  pelvis  raised 
a  few  inches,  the  thighs  slightly  apart,  the  knees  supported  on  a 
pillow,  and  the  body  and  legs  well  wrapped  up  in  blankets  to  avoid 
a  ohlH.  The  rectum  should  be  emptied  by  a  purge  the  day  before, 
and  by  an  enema  on  the  morning  of  the  operation.  A  few  ounces 
of  urine  in  the  bladder  is  desirable.      If  necessary,  incise  tbe  meatus 
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(a  stricture,  if  present,  should  have  previously  been  dilated),  warm 
and  oil  the  lithotrite  (Fig.  19 1),  and  pass  it  with  all  genfcli. 
letting  it  glide  by  its  own  weight  through  tbe  BpOttgj  and  mem- 
braneous portion  of  tbe  urethra,  and  do  not  depress  the  handle  till 
the  blades  have  reached  the  prostate*  Then  bring  tbe  shaft  to  an 
angle  of  35  degrees  with  the  horizon,  and  it  will  glide  through  the 
prostatic  urethra,  over  the  trigone  of  the  bladder,  and  may  possibly 
be  felt  to  graze  the  stone.  The  blades  now  rest  in  the  lower  part 
of  the  bladder  and  point  upwards  (Fig.  41)2)*  Hold  the  handle 
tightly  with  the  left  hand,  and,  without  moving  the  instrument, 
open  the  male  blade  by  drawing  out  the  wheel-shaped  end  with  the 
right  hand.  Pause  a  few  seconds  to  allow  the  currents  set  up  in 
the  urine  by  this  movement  to  subside*  Then  gently  press  in  the 
male  bladeT  and  tbe  stone  will  probably  be  caught.  If  RO,  continue 
the  pressure  on  the  wheel  to  retain  the  stone  between  the  blades, 
whilst  the  button  is  moved  by  the  thumb  to  convert  the  sliding 
into  the  screw  movement*  Rotate  the  instrument  slightly  to  make 
sure  that  the  mucous  membrane  is  not  caught  by  the  blades ; 
slightly  depress  the  handle  to  raise  the  blades  from  the  wall  of  the 
bladder,  and  screw  home*  The  stone  will  probably  be  felt  to  crack 
and  break  into  fragments.     If  the  stone  cannot  be  seized  in  this 
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way,  systematically  explore  the  bladder  thus?— Opeu  tbe  blades 
and  rotate  46  digress;  pause  and  close.     Do  this  first  t<*  the  right, 
then  to  the  left*     Then  raise  the  blades  slightly  by  depressing  the 
handle;   rotate  alternately  t<>   right  ami   left  90  degree*]  further 
tin     blades  and   rotate    135     degrees.       Finally,    reverse   the 
biadea   bg   n fluting  half  a  circle.      In   this  way  the  stone  will   prob- 
ably l>e  found.      In  these  manceuvros  the  blades  should  be  op 
before  rotating  them  in  order  that  the  stone  may  not  be  diap] 
by  the   male  blade,  tad,  after  rotating,   a  pause   should    be   B&ade 
before  closing  them   to  allow    the  currents   to  subside.       Ha 
crushed   tin-  atone  and   Larger  fragments,  withdraw   the  lithotrite, 
first  screwing  tight  home  to  ensure  complete  closure  of  the   blades 
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in   order   tn   prevent    laceration  of  the  urethra.      Next  introduce  a 
uating  catheter  (No.   10  (English  gauge),  or  larger):  lei 
all  the  urine  escape  and  Inject  fcwo  ur  three  ounces  of  warm  water* 
Attach  the  aspirator ,  previously  filled  with  water  at  a  temper;' 
m|"  98  degrees,  and  compress  the  India-rubber  bulb,  driving  some  el 
ill-  water  into  the  bladder.     Let  the  bulb  expand  and  the  outward 
current  will  bring  away  some  of  the  fragments  ami  dehrti  which  will 
fall  into  the  receiver  and  be  prevented  from  running  back  into 
bladder  by  the  trap  (see  Fig.  493)  on  again  compressing  the  bulb. 
Continue  oompreaeing  and   relaxing  till   fragments  cease  to  < 
away,     Then,  if  any  arc  felt  by  the  evacuating  catheter,  reintroduce 
the  lithotrite.cra  smaller  one,  and  crush  again  and  aspirate  as  before, 
repeating  this   tiff  nff  tk*  jragmmU  an  removed*     The  operation 
illy  lasts  for  an  hour  U»  an  hour  and  a  half  or  longer, 
Afttr  trmtmtriL — Opium,  if  no  serious  kidney  disease  is  pftiSi 
may  bo  given;  and  hot  hip-baths  if  there  is  much  pain.     If  then 
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is  retention  the  catheter  should  be  used  at  regular  times,  or  tied  in 
if  it h  passage  causes  much  irritation  and  pain.  Complete  rest  in 
bed  for  a  few  days  or  longer  should  be  enjoined.  If  cystitis  follows 
the  operation,  Sir  Henry  Thompson  strongly  recommends  a  weak 
injection  of  silver  nitrate  (gr.  i.  to  f  >i).  As  a  rule,  however,  no 
after-treatment  ii  required,  even  in  young  boys,  Indeed  in  several 
cases  the  child  has  been  up  and  playing  about  the  day  after  the 
operation. 

After-eowptiration*. — I,  Rigors  and  fever,  2,  retention  of  urine, 
3,  acute  cystitis,  4,  prostatitis  and  abscess,  and  "i,  orchitis  and 
epididymitis,  occasionally  occur,  More  rarely,  6,  hrcmorrhuLrc, 
7,  suppression  of  urine,  and  8t  phlebitis  of  the  prostatic  plexus  of 
veins,  followed  by  pytemia.  The  impaction  of  a  fragment  of  the 
calculus  in  the  urethra  {formerly  common  when  the  fiM^nicnts  were 
left  in  the  bladder)  cannot  occur  if  the  bladder  has  been  thoroughly 
evacuated. 

Causes  of  death* — Death  may  occur  from  I,  Acute  nephritis; 
2.  Pyelitis  ;  S.  Cystitis  ;  4,  Perforation 
<>r  rupture  of  the  bladder ;  ii.  Peri 
tonitis ;  6,  Sapr*emia  or  pywmia;  or 
7.  Exhaustion*  But  a  fatal  termination 
is  rare  except  when  there  is  some 
0 1  ironic  kidney  disease. 

Lithotomy,  or  "  cutting  for  the 
stone/*  may  be  performed  th rough  the 
perineum  or  above  tht  pttfet,  Perineal 
lithotomy  may  be  done  in  many  ways ; 
the  lateral,  as  formerly  performed,  and  the  median  will  only  be 
described. 

Lateral  lithotomy.— This  operation  is  now  very  rarely  per- 
formed. The  patient  should  be  prepared  by  rest  in  bed  for  a 
few  days,  and  the  re r turn  cleared  by  a  mild  purgative  the  day 
before,  and  by  an  enema  on  the  morning  of  the  operation.  The 
bladder  should  contain  five  or  six  ounces  of  urine,  or  if  the  patient 
is  unable  to  retain  so  much,  an  equal  quantity  of  warm  water 
should  be  injected.  Ainesthetise  the  patient*  introduce  a  full- 
sized  staff  with  a  groove  on  the  left  side  into  the  bladder,  and 
try  to  strike  the  stone.  If  the  stone  is  not  felt,  withdraw  the  stall' 
and  pass  a  sound.  If  still  unsuccessful,  send  the  patient  back  to 
Ijed  as  the  stone  may  have  \>een  passed  per  urethram  or  become 
encysted.  If  felt  by  the  sound,  reintroduce  the  staff,  but  do  not 
operate  until  the  staff  itself  strikes  the  stone,  that  you  may  be  sure 
that  the  staff  has  passed  into  the  bladder,  and  not  into  a  false 
passage.  It  is  the  rule  to  ask  an  assistant  to  strike  the  stone  also. 
Next,  place  the  patient  in  the  lithotomy  position,  »,r.,  with  the  soles 
of  the  feet  secured  in  the  palms  of  the  hands  by  the  lithotomy 
shackles,   and    bring    his  nates  well    over   the   end   of   the   table. 

w,  3   S 
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Entrust  the  stuff  to  an  assistant,  who  should  hold  it  perpendicularly 
with  its  concavity  hooked  well  up  under  the  pubes  and  exart 
the  middle  line.  Seat  yourself  in  front  of  the  patient,  and  having 
introduced  the  left  forefinger  into  the  rectum  to  make  sure  that  it 
is  empty,  and  to  induce  it  to  contract,  enter  the  knife  (Fig.  494), 
which  should  be  held  horizontally t  a  little  to  the  left  of  the  middle 
line,  and  about  an  inch  and  a  quarter  in  front  of  the  verge  of  the 


Fui.  494.  —Lit  ho  to  my  knife* 

anus,  and  carry  the  incision  downwards  and  to  the  left  to  a  point 
one-third  nearer  to  the  tuberosity  of  the  ischium  than  to  the  ma 
of  the  amis.  Pass  the  left  forefinger  into  the  upper  angle  of  the 
wound  and  feel  for  the  staff  ;  divide  with  the  knife  the  superimposed 
tissues ;  insert  the  finger-nail  into  the  groove  in  the  staff,  the  liack 
of  the  finger  being  to  the  patient's  left ;  and,  guided  by  the  muh 
press  the  point  of  the  knife  into  the  groove  just  in  front  of  the 
membranous  portion   of    the    urethra   (Fig.   495),      Now    run    the 


Fid.  4&5. — Parts  cat  in  Uterjil  lithotomy.     (Fttrgusaon'a  Surgury. ) 

knife,  with  the  point  placed  firmly  in  the  groove,  onwards  into 
the  bladder,  keeping  its  blade  well  lateral  ised,  £&,  directed  down 
wards  and  to  the  left.  Take  care  not  to  depress  the  handle  too 
much  for  fear  of  cutting  the  prostate  too  widely,  nor  to  hold  it  too 
horizontal  lest  the  point  slip  out  of  the  groove  and  penetrate  the 
tissues  between  the  bladder  and  the  rectum.  Having  entered  the 
bladder,  slightly  enlarge  the  wound  in  the  prostate  in  withdrawing 
the  knife,  and  pass  the    left  forefinger,   which  is   in    the  wound, 
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OHWttria  along  the  staff  into  the  bladder*  If  the  stone  is  felt 
by  the  finger  ask  the  assistant  to  withdraw  the  staff.  Take  the 
forceps  in  the  right  hand,  pass  thetti  along  the  left  forefinger 
towards  the  bladder,  Rod,  OH  withdrawing  the  finger,  open  the  blades, 
in nl  the  stone  will  probably  be  driven  by  the  gush  of  urine  between 
them.  Having  assured  yourself  that  the  stoue  is  grasped  by  the 
foroapi  iu  the  smallest  diameter,  extract  it  by  making  traction  down- 
wards and  backwards  in  the  axis  of  the  pelvic  outlet.  Reintroduce 
the  linger  into  the  bladder  to  ascertain  whether  there  may  nut  be 
another  stone,  and  if  in  doubt  use  the  searcher.  Inject  two  or  three 
syringofuls  of  cold  water  into  the  bladder ;  dust  the  wound  with 
iodoform  ;  apply  no  dressings ;  tie  the  legs  together  if  the  patient  is 
a  child,  and  send  hint  hack  to  bed  sis 
quickly  as  possible.  If  there  is  hemor- 
rhage, tie  any  bleeding  point  which  is 
seen,  or  if  the  blood  comes  from  the 
deep  part  of  the  wound,  introduce  the 
pettiooated  tube  (Fig.  -It'ti),  assuring 
yourself  that  the  end  is  in  the  bladder 
by  injecting  water  and  passing  a  probe 
through  it.  Then  plug  firmly  round  with 
stripe  of  lint  between  the  petticoat  and 
the  tube.  The  pettiooated  tube  should 
not  be  used  unless  absolutely  necessary  - 

At  Guy's  Hospital  lateral  lithotomy 
was  performed  on  a  straight  staff,  by  the 
operation  known  as  Key's,  A  good  de- 
scription of  the  method  will  be  found  in 
I'i  vent's  Surgery. 

The  structures  divided  mi  (A#eperaJ 
are  : — 1,  the  skin  ;   2>  the  superficial  and 
deep   fascia;   3,    a  few  branches  of   the 
external  hemorrhoidal  vessels  and  nerves  | 

4,  the  trans  versus  peri]  mm  muscle,  vessels  and  nerve  ;  5,  1  few 
fibres  of  the  accelerator  urine  and  levator  ani  muscles  ;  6,  the  com- 
pressor urethne  muscle  ;  7,  the  membranous  portion  of  the  urethra; 
and  H,  the  prostate. 

Thr  dsakgert  of  At  operation  are: — A.  Before  tktpomt  if  thr  fa*  if- 
ha*  entered  ittf  grOdW  in  the  $i Vijf '■ — 1,  wounding  the  prhim,  either 
bom  cutting  too  perpendicularly,  or  from  not  having  hail  it  cleared 
out  by  an  enema  ;  2t  wounding  the  artery  of  the  bulb  in  conse- 
([lience  of  beginning  the  incision  too  high,  or  directing  the  point  of 
the  knife  subsequently  too  much  upwards  ;  and  3,  missing  the 
gIGOTe  in  the  Staff  B.  On  m&rmff  the  bladder— \,  letting  the 
point  of  the  knife  slip  out  of  the  groove  in  the  staff  and  enter  the 
eeUvdar  tiflaue  between  the  bladder  and  recto tn  ;  2,  cutting  the 
pubic  artery  from  holding  the  knife  too  much  Intern  listed  ;  3,  sending 
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the  point  of  the  knife  through  the  posterior  wall  of  the  bladder ; 

4,  cutting  the  prostate  too  widely,  and  dividing  its  sheath,  whereby 
the  urine  may  be  extravasatcd  into  the  cellular  tissue  of  the  pelvis ; 

5,  wounding  the  prostatic  plexus  of  veins ;  6,  tearing  the  urethra 
across,  and  so  pushing  the  bladder  oft'  the  end  of  the  staff,  whilst 
trying  to  pass  the  finger  into  the  bladder  (this  accident  is  due  to 
not  making  the  opening  into  the  urethra  large  enough,  and  is  most 
common  in  children  in  whom  the  tissues  are  readily  lacerable) ; 
7,  making  too  small  an  incision  in  the  prostate,  so  that  the  parts 
are  bruised  or  torn  in  removing  the  stone,  and  inflammation  is  set 
up ;  8,  seizing  the  walls  of  the  bladder  by  the  forceps.  These 
dangers  may  be  best  avoided  by  observing  the  following  rules — 1,  feel 
the  stone  with  the  staff  before  you  begin  the  operation  ;  2,  see  that 
the  rectum  is  empty,  and  make  it  contract  by  introducing  the  finger; 
3,  make  the  external  incision  free  ;  4,  feel  both  edges  of  the  groove 
in  the  staff  with  the  finger,  and  place  the  point  of  the  knife  between 
them  ;  5,  keep  the  point  of  the  knife  well  pressed  into  the  groove 
of  the  staff ;  6,  take  care  that  the  finger  is  pushed  into  the  bladder 
in  contact  with  the  naked  staff ;  7,  do  not  remove  the  staff  till  the 
finger  touches  the  stone. 

The  difficulties  of  the  operation. — In  adults  the  chief  difficulty  is 
to  extract  the  stone  ;  in  children  to  get  the  finger  into  the  bladder. 
A.  The  difficulty  in  entering  the  bladder  depends  chiefly  on  —  1,  not 
making  the  opening  into  the  urethra  free  enough,  and  so  pushing 
the  finger  between  the  bladder  and  the  rectum  ;  2,  a  deep  perineum 
so  that  the  finger  cannot,  reach  the  bladder  ;  in  such  case  a  blunt 
gorget  must  be  substituted  for  the  finger.  R  The  difficulties  in 
extracting  the  stone  are — 1,  the  stone  may  be  too  large  :  2,  it  may 
get  behind  the  prostate ;  3,  it  may  be  lodged  in  a  pouch  in  the 
upper  fundus ;  4,  it  may  be  encysted  ;  5,  it  may  break  or  crumble 
up  ;  6,  it  may  be  so  small  that  it  slips  from  between  the  blades  of 
the  forceps  ;  7,  there  may  be  an  enlargement  of,  or  tumour  in,  the 
prostate,  whereby  the  urethra  is  greatly  lengthened  ;  8,  there  may 
be  some  rickety  or  other  deformity  of  the  pelvic  bones.  When 
the  stone  is  behind  the  prostate,  curved  forceps  with  the  blades 
turned  down  must  be  used  ;  when  the  stone  is  above  the  pubes, 
the  blades  must  be  turned  upwards,  the  handle  depressed,  and  the 
stone  pressed  down  by  the  hand  above  the  pubes.  When  too 
small  to  be  seized,  the  scoop  must  be  substituted  for  the  forceps. 
If  the  stone  breaks,  the  fragments  must  be  removed  by  aid  of  the 
scoop  and  syringe.  If  encysted,  it  may  be  scratched  out  with  the 
finger-nail,  or  freed  with  a  probe-pointed  bistoury.  If  too  large  to 
be  extracted,  the  wound  should  first  be  slightly  enlarged  :  or,  this 
being  insufficient,  three  expedients  remain  —  1,  to  make  an  incision 
in  the  opj)osite  side  of  the  prostate  ;  2,  to  crush  the  stone;  3,  to  do 
the  suprapubic  operation.  To  overcome  the  difficulty  of  an  enlarged 
prostate,  the  blunt  gorget  (Fig.  513,  p.  1024)  must  be  used  and  the 


MEDIAN 


NTOTOMY. 


997 


forceps  slid  along  it.  A  fibrous  tumour  in  the  prostate  may  he 
previously  shelled  out,  Where  the  pelvic  outlet  is  too  small  to  allow 
of  extraction,  suprapubic  lithotomy  must  be  done. 

f.''ri«<r*  of  'ftftth  after  iilhotom-y. —  I,  Diffuse  septic  inflammation 
of  the  cellular  tissue  of  the  pelvis  due  either  to  infiltration  of  the 
urine  from  too  free  cutting  or  to  bruising  of  the  parte  in  extract- 
ing a  large  stone  through  a  small  incision  ;  2,  peritonitis  due 
to  the  spread  of  the  inflammation  to  the  peritoneum,  or  I"  a 
wound  of  the  back  of  the  bladder  ;  3,  shock  from  too  prolonged  a.u 
operation  ;  4,  exhaustion  from  primary  or  secondary  hemorrhage  ; 
oT  blood- poison  in  n,  hi<  to  the  absorption  of  the  products  of  putre- 
faction (sHpnrmizi),  or  to  septic  phlebitis  of  the  prostatic  plexus  of 
veins  and  pyemia;  6,  cystitis;  and  7,  suppression  of  urine.  The 
state  of  the  kidneys  is  of  the  most  serious  import.  Where  these 
arc  healthy,  as  in  children,  lateral  lithotomy  is  most  successful  ; 
but  in  adults,  in  whom  grave  kidney  mischief  often  exists*  it  is  liable 
to  be  followed  by  one  or  more  of  the  above  complications,  especially 
diffuse  pelvic  iutlanmiatiom  Thus,  in  hoys,  when  death  occurs  it  is 
generally  the  result  of  some  one  of  the  accidents  liable  to  occur 
during  the  operation  ;  in  adults  the  cause  is  usually  dependent 
primarily  on  kidney  mischief. 

The  after-treat  ttient  is  very  Bimple,  and  consists  in  little  more 
than  keeping  the  patient  clean,  and  in  regulating  the  ttOQTOtioPB 
and  diet,  Adults  may  be  placed  on  a  mat  tress,  vsith  I  hole  opposite 
the  perineum,  for  th<>  purpose  of  letting  the  urine  drain  through, 
1  hiring  the  first  few  hours  it  is  essential  to  see  that  the  wound  is 
tree,  Should  the  urine  not  escape  from  it,  it  is  probably  plug 
wilh  a  clot  of  blood  ;  the  finger  must  then  be  passed  into  the 
wound,  or  if  a  tube  has  been  introduced,  this  must  be  cleared  by  a 
probe  or  feather,  or  by  syringing.  From  the  third  to  the  fifth  day, 
in  consequence  of  inflammatory  swelling,  more  or  less  of  the  urine 
is  passed  by  the  urethra,  but  as  this  swelling  subsides,  the  greater 
part  may  again  pass  by  the  wound  ;  more,  however,  is  gradually 
passed  by  the  natural  way  and  less  by  the  wound,  as  the  latter 
slowly  heals,  Should  secondary  haemorrhage  occur,  the  wound 
must  be  plugged  ;  or  if  this  fails  to  arrest  it*  pcrehloride  of  iron 
or  the  actual  cautery  must  be  used.  For  the  treatment  of  the  other 
complications  see  Cellulitis^  Peritonitis,  etc. 

Objections  to  lateral  lithotomy. — To  summarise  the  reasons  for  the 
disuse  of  lateral  lithotomy,  the  stone  is  only  reached  by  tearing  and 
cutting  in  the  depth  of  a  wound,  which  favours  septic  absorption 
and  hemorrhage,  which  cannot  be  arrested  by  ligature,  and  further 
tearing  to  an  uncertain  extent  is  required  for  tin.'  removal  of  any 
hut  small  stones,  A  fistula  may  persist  or  sterility  be  caused  by 
cutting  across  the  seminal  ducts. 

Median  cystotomy  and  lithotomy. —  I'nss  a  staff,  grooved  on 
its  lonuxily,  into  the  bladder,  and,  with   the  left  forefinger  in  the 
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in,  feel  F* »r  the  apex  of  the  prostate.  Make  an  incision  with  a 
ifrraighl  bistoury,  with  its  back  towards  the  rectum,  in  the  median 
line  of  the  perineum,  beginning  aboul  half  an  inch  hi  front  of  the 
amis.  Insert  the  point  of  the  knife  into  tin*  groove  of  the  staff  jost 
in  front  of  the  prostate,  notching  the  apex,  and  cut  a  little  up* 
opening  the  membranous  portion  of  the  urethra.  Withdraw  the 
knife,  slightly  enlarging  the  external  incision  upwards  if  necessary, 
and  pass  a  long  bulbous  probe  along  the  groove  of  the  staff  into  the 
bladder.  Withdraw  the  staff,  and  gently  work  the  forefinger  into 
the  bladder,  or  pass  the  gorget  along  tho  probe,  thus  dilating  die 
prostate,  Extract  fcfae  rtonein  the  usual  way.  The  operation  is 
suitable — I.  For  small  stones  or  Foreign  iKidies;  2.  When  it  is 
important  tli;ti  Hun  should  be  little  loss  of  hlood ;  3.  For  the 
removal  of  small  growths;  and  4.  For  exploring  the  bladder  in 
doubtful  eases  of  disease.  All  the  cutting  is  done  entirely  in  the 
median  line  where  no  vessels  exist ;  the  deeper  parts  of  the  wound 
are  merely  dilated,  not  cut,  Median  lithotomy  may  he  OOlttl 
with  lithotrilv  through  the  wound  (perineal  titkofaity),  a  straight 
lithotrite  being  then  need.  Tho  operation  ia  rendered  more  efficient 
hv  (Mi  i  ploying  a  superficial  transverse  semi  lunar  incision,  retracting 
and  damping  vessels,  then  cutting  into  the  urethra  longitudinally, 
exactly  in  the  middle  line  (see  p.  1006). 

Suprapubic  cystotomy  and  lithotomy  consists  in  opening  the 
bladder  between  the  pubes  and  the  peritoneal  fold.    It  is  the  method 

that  should  be  employed  for  the  removal  of  very  large  stones,  encysted 
stones,  and  for  tuiuuur*  of  the  bladder  and  prostate  or  intractable 
sti ictUTti  of  the  urethra.  It  should  not  be  performed  where  the  bladder 
is  greatly  contracted.  The  bladder  having  been  washed  out  with 
warm  boric-acid  lotion,  some  pass  a  Petersen's  iudiarubher  hag  into 
the  net  urn  and  moderately  dilate  it  with  air  or  insert  a  sponge ; 
next  slowly  and  gently  distend  the  bladder  with  air  or  boric  ai  id 
lotion  till  it  rises  well  into  the  abdomen  and  appeals  afl  a  prominent 
tumour  above  the  puhes.  Prevent  the  escape  of  the  lotion  or  air 
by  tying  a  piece  of  rubber  tube  round  the  penis.  Make  an  incision 
in  tho  middle  hue  immediately  above  the  symphysis  (Fig.  407,  it), 
and  having  divided  the  tissues  forming  the  linen  alba,  expos. 
wall  of  the  bladder  by  gently  separating  the  fatty  tissue  that  lies 
in  front  of  it  with  the  finger  or  director,  avoiding  the  peritoneal 
fold]  and,  if  possible,  the  large  veins  which  ramify  in  this  situation 
Now  raise  the  pelvis,  anil  the  bladder  having  been  fixed  by  insei 
a  sharp  hook  into  its  walls,  make  an  incision  into  it ;  introduce  the 
finger  to  ascertain  the  sifce  of  the  stone  ;  enlarge  the  wound,  if 
necessary,  by  cutting  towards  the  pubes,  and  extract  the  stone  with 
the  finger  and  scoop,  or  with  the  forceps.  If  the  atone  is  enc\ 
it  may  he  removed  with  the  scoop,  aided  by  slightly  notching  the 
margins  of  the  aperture  of  the  cyst  with  a  hernia  knife,  or  the 
stone  may  be  extruded  from  the  cyst  by  pressure  with  the  fingi 
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he  rectum,  a  rubber  glove  bring  put  OD  far  this  purpose*  If  the 
stone  is  very  large  and  can  not  be  broken  by  a  hammer  and  chisel, 
the  peritoneal  euvity  may  be  freely  opened  and  guarded  with 
sponges,  after  which  the  bladder  can  be  laid  widely  open.  Thu  site 
of  the  tumour  may  be  lighted  up  by  passing  a  large  silvered  glass 
vaginal  speculum  into  the  bladder  so  that  the  tumour  may  He 
included  in  its  lumen.  If  more  light  is  required  a  small  electric 
lamp  on  a  slender  handle  can  be  passed  down  the  speculum.  Villous 
papillnmatu  and  polypi  involving  the  mucous  membrane  oul}*  may  then 
be  removed  by  the  cold  wfw  ur  galvano-eauirry  loop,  or  by  forceps 
m  be  burned  oft'  with  the  actual  or  ualvaim-cautery*  If  a  villous 
tumour  is  simply  torn  oft*  by  forceps,  severe  I  Hemorrhage,  which  may 
prove  u  neon  troll  able  and  end  fatally,  may  ensue-  If  the  banc  of  a 
polypoid  growth  is  left,  recurrence  soon  takes  place.  Hence  partial 
cyste>  much  better. 

Cystectomy. —  1.  I^irtiil  cy&wtomf* — The  bladder  being  opened 
and  the  tumour  drawn  Co  swards  from  within,  the  mucous  membrane 
well  beyond  the  growth  is  cut  round  with  scissors  and  the  tumour 
removed  with  as  much  of  the  muscular  wall  as  seems  affected,  after 
which  sutures  are  inserted  from  within  the  bladder  by  some  con- 
venient needle,  such  as  are  used  for  cleft  palate,  through  the  mucoii* 
and  muscular  OOftta  which  are  then  drawn  bOgSttof,  and  the  wound 
in  the  bladder  wall  thus  closed.  Or  the  peritoneum  is  stripped  off 
until  the  base  of  the  tumour  is  reached,  when  the  whole  thickness 
of  the  bladder  wall  is  excised  so  as  to  include  the  base  of  the 
tumour,  after  which  the  gap  is  united  by  inserting  sutures  from 
without  as  described  on  p.  557.  A  malignant  growth  must  be 
treated  iu  this  way. 

2.  Cfwtpirfe  cystectomy  is  performed  by  stripping  off  the  peritoneum 
or  by  opening  the  peritoneal  cavity  and  protecting  the  intestines  by 
sponges.  The  ureters*  and  also  the  trigone  around  their  orifices,  if 
free  from  disease,  are  raised  and  inserted  into  the  sigmoid  neiure 
or  rectum,  and  the  remainder  of  the  bladder  up  to  the  sphincter 
dissected  nut.  After  arresting  hemorrhage  the  peritoneal  cavity  is 
closed.  If  the  trigone  is  involved  thy  ureters  must  be  divided  above 
the  bladder  and  inserted  into  the  sigmoid  j  but  there  is  then  more 
likelihood  of  regurgitation  up  to  the  kidney  of  septic  material. 

The  raised  pelvis  or  Trendelenburg's  position  is  of  good  service  in 
preventing  the  intestines  from  bulging  forwards,  and  in  affording  ;< 
better  view. 

After  removal  of  a  stone  or  tumour,  the  bladder  is  first  closed 
and  all  hajmurrhage  arrested.  If  the  peritoneal  cavity  has  been 
opened,  it  must  be  carefully  sutured  after  removing  the  sponges  or 
gauze  protecting  the  intestines.  Then  the  upper  part  of  the  wound 
iu  the  abdominal  parietes  is  closed,  and  a  strip  of  gauze  inserted 
hi'hiiid  i  he  pubes,  For  the  wound  has  been  soiled  with  urine,  and  thus 
cannot  be  rendered  aseptic,  and  urine  may  leak,  so  that  were  the 
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skin  entirely  sutured  suppuration  ind  extravasation  into  the  pre- 
vesical tissue  would  be  likely.  A  catheter  may  be  passed  every 
four  hours,  or  be  tied  in  and  connected  with  a  tube  emptying  into 
a  vessel  under  the  bed,  which  will  also  serve  to  irrigate  the  bladder 
at  any  time.  Or  it  may  be  thought  best  to  drain  above  the  pi 
as  described  on  ]>.  978. 


DISEASES    OY    THE    PROSTATE. 

Acute  prostatitis. — Cause* — *  Generally,  gonorrhoea,  or  stricture 
of  the  urethra ;  less  frequently  cystitis,  Impacted  calculus,  ami 
passage  of  instruments.  Occasionally  in  gouty  subjects,  it  appears 
to  incur  idinpathically.  Symptom*. —  Micturition  is  frequent,  and 
attended  with  pain,  especially  at  the  cud  of  the  act  ;  there  is 
throbbing  and  continuous  pain  in  the  perineum  and  neck  of  tin- 
bladder,  and  pain  during  defalcation.  When  examined  by  the  finger 
III  the  rectum,  the  prostate  is  found  hot,  swollen,  and  tender,  and 
the  passage  of  a  catheter  causes  great  pain.  The  febrile  disturbance 
which  accompanies  it  is  perhaps  ushered  in  by  rigors.  7f?rmina- 
tion*m — Resolution,  abscess,  or  chronic  inflammation.  Treatment — 
Six  or  more  leeches  to  the  perineum  ;  hot  hip-baths ;  hot  boric 
poultices  to  the  perineum  ;  morphia  suppositories  ;  and  a  purgative 
at  the  onset,  followed  by  alkaline  medicines.  A  catheter  is  to  bfl 
passed  only  if  there  is  retention  of  urine. 

Abscess  of  the  prostate  is  generally  preceded  by  acute  inflsitn 
mii  ;  but  chronic  abscess  may  l>e  produced  by  catheterism  in 
chronic  enlargement  of  the  organ.  Acute  abscess  may  be  suspected, 
when,  in  the  course  of  acute  prostatitis,  rigors  and  retention  of  urine 
supervene.  Fluctuation  can  at  times  be  felt  through  the  rectum, 
but  the  abscess  is  generally  first  discovered  on  passing  a  catheter 
for  the  relief  of  the  retention  of  urine,  when  a  quantity  of  pus 
escapes  from  the  urethra.  At  times  the  abscess  may  burst  into 
the  rectum  or  perineum  and  give  rise  to  a  sinus.  Tr&ttment, — An 
incision  in  the  middle  line  of  the  perineum,  or  in  some  cases  through 
the  rectum,  to  let  out  the  pus.  When  the  pus  forms  around  the 
prostate  instead  of  in  its  substance,  a  periproctic  abscess  is  said  to 
have  occurred.      The  cause,  symptoms,  and  treatment  are  similar. 

Chronic  prostatitis  generally  occurs  as  a  sequel  to  the  at 
The  symptoms  are  similar  but  of  much  less  intensity  ;  and  there  is 
a  glairy  discharge  with,  sometimes,  a  drop  or  two  of  blood  in  it. 
The  urine  is  cloudy  and  contains  pus  and  pros ta tic  casts*  Nocturnal 
emissions  are  frequent  If  the  inflammation  is  not  relieved,  cystitis 
may  follow,  and  the  bodily  and  mental  health  become  seriously 
impaired.  Treatment  is  unsatisfactory:  blisters  to  the  perineum  ; 
belladonna  suppositories;  the  occasional  passage  of  a  hougii 
laxatives;  tonics,  especially  iron  ;  iodide  of  potassium  ;  change  o!  air 
or  a  sea  voyage;  sea-bathing  ;  i\  generous  diet;  and  the  avoidi 
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of  stimulants,  horse-exercise  and  sexual  indulgence.  The  application 
of  silver  nitrate  to  the  prostatic  urethra  is  recommended  by  some 
surgeons  when  there  are  nocturnal  emissions. 

Senile  hypertrophy  or  enlargement  of  the  prostate. — This 
condition  should  be  clearly  distinguished  from  enlargements  due  to 
inflammation. 

Pathology. — Writers  on  the  subject  differ  very  widely,  but  con- 
siderable information  has  beeu  recently  obtained  in  the  performance 
of  prostatectomy.  It  has  been  known  from  ancient  times  that  in 
the  course  of  perineal  lithotomy  small  tumours  like  marbles  may  be 
shelled  out  from  the  prostate.     McGill,  of  Leeds,  commenced  the 


Fig.  407. — Anatomical  relations  of  an  enlarged  prostate.  1.  The  prostatic  sheath 
formed  by  the  rectovesical  fascia,  in  which  are  large  veins.  2.  The  portion  of  the 
prostate  lying  in  front  of  the  urethra.  3.  The  prostate  behind  and  above  the 
urethra.     4.    Vesicula  seminal  is.     5.  Vas  deferens.     6.  Triangular  ligament. 


practice  of  partly  plucking  away  the  projecting  enlargement  through 
a  suprapubic  wound,  the  operation  being  attended  with  some 
liability  to  primary  and  recurrent  hemorrhage.  Fuller,  of  New 
York,  and  later  Freyer,  in  London,  found  that  many  prostatic  enlarge- 
ments can  be  shelled  out  from  within  the  prostatic  sheath  with  only 
a  small  amount  of  haemorrhage,  resembling  in  this  respect  other 
encapsuled  tumours. 

The  prostate  gland  is  enclosed  in  a  sheath  of  fibro-muscular  tissue 
derived  from  the  rectovesical  segment  of  the  pelvic  fascia,  in  the 
layers  of  which  are  large  veins  and  numerous  small  arteries. 
Through  the  gland  runs  the  urethra,  the  wall  of  the  canal  being 
continuous  above  with  the  muscular  and  mucous  coat  of  the 
bladder,  and  below  with  the  walls  of  the  membranous  urethra  The 
substance  of  the  gland  is  composed  (Fig.  498)  of  lobules  of  gland 
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substance,  each  lobule  being  surrounded  by  a  fibro-muscular  substance 
which  also  separates  the  alveoli  (Fig.  48,  p.  130),  and  forms  a  con- 
tinuous layer  immediately  beneath  the  sheath  to  which  it  is  normally 
closely  adherent.  But  as  the  prostate  enlarges  (and  especially  in 
the  c«-ise  of  the  softer  enlargements)  this  fibro-muscular  tissue  becomes 
separable  without  great  force  from  the  sheath,  and  forms  the  capsule 
of  the  tumour  as  seen  when  shelled  out.  The  tumour  is  composed 
of  a  conglomerate  of  enlarged  lobules,  each  of  which  forms  a  spherical 
mass  varying  in  size  from  a  pea  to  a  walnut. 

Each  little  tumour  is  composed  of  a  glandular  tissue  with  an 
increased  amount  of  fibro-muscular  tissue  around  it,  thus  forming  a 
fibro-adenonia  ( Fig.  48,  p.  130,  and  Fig.  502,  p.  1007),  or  the  gland 
substance  mainly  disappears  as  the  mass  becomes  a  fibre-myoma. 


Fiu.  498. — Diagram  of  a  tihro-adenoinatous  enlargement  of  the  prostate  (after  Fuller). 
A.  A  vertical  section  through  the  prostatic  urethra.  I».  A  vertical  section  where 
the  urethra  forms  a  groove  at  its  junction  with  the  trigone,  trr.  Urethra. 
h.  Mucous  meml'nine  of  bladder,  c.  Sheath  of  prostate  containing  large  Teasels, 
from  which  soft  hhro-adcuomatous  enlargements  are  easily  separable. 

J n  the  harder  smaller  enlargements  the  growth  is  diffuse,  and  the 
attachment  to  the  prostatic  sheath  denser. 

The  tumour  (Fig.  497)  is  prevented  by  the  triangular  ligament 
from  enlarging  in  a  downward  direction,  and  owing  to  the  greater 
resistance  of  the  sheath  from  enlarging  markedly  backwards.  It 
therefore  chiefly  enlarges  towards  the  bladder,  rendering  that  part  of 
its  sheath  thinner  and  raising  the  bladder  and  stretching  backwards 
the  urethra.  As  viewed  from  the  interior  of  the  bladder  it  may  first 
appear  like  a  cervix  uteri,  with  the  urethral  orifice  nearly  central. 
Further  enlargement  takes  place  behind  the  urethra,  and  hardly  at 
all  iu  front.  The  enlargement  when  in  the  middle  line  forms  the 
so-called  middle  lobe  (Fig.  499),  which  makes  the  axis  of  the 
urethra  curve  to  a  right  angle  (Fig.  497),  or  takes  place  sym- 
metrically to  either  side  of  the  middle  line,  forming  the  so-called 
lateral  lobes,  when  the  urethra  lies  in  a  deep  groove  between.  Or 
the  growth  may  be  asymmetrical,  mainly  to  one  side,  deviating  the 
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axis  of  the  nrothfl  laterally.  The  middle  lobe  and  lateral  lobes  do 
not  appear  to  have  any  iionn;d  anatomical  existence,  but  arise  by 
the  bulging  of  tumours,  as  in  the  closely  analogous  development  of 
uteri  tie  fibroids. 

The  cawM}  m  in  the  case  of  other  tumours,  la  unknown.  It  is  an 
attlvtion  of  later  life  which  does  not  give  rise  to  trouble  before  fifty, 
and  usually  not  until  after  sixty,  It  appears  to  slowly  develop  to 
a  certain  stage,  and  then  OOfne  to  a  standstill,  except  for  temporary 
periods  of  congest  i<hk  As  such  it  may  gifte  t$Se  to  ao  trouble  ; 
indeed,  some  enlargement  of  the  prostate  may  be  said  to  be  *ery 
prevalent  in  old  age,  but  is  not  by  any  means  universal. 

The  effects  of  chronic  enlargement  of  the  prostate  are  very  serious 
when  the  outflow  nf  urine   is  impeded,  similar  changes  occurring  in 
the  bladder,  ureters,  ami  kidneys  as  described  under  Stvictvrt*    The 
prostatic     urethra     in     all     eases     becomes 
elongated;  compressed  when  the  la  tend  In 
arc  enlarged  ;  deflected   to   the  right  or  left 
if  only  one  lateral  Lobe  is  aft ec ted  ;  or  ol^ 
strueted  at  its  entrance  to  the  bladder  if  the 
middle  lobe  is  chiefly  at  fault  (see  Kig,  4LH*). 
The  bladder  behind  the  enlargement  forms  a 
pouch  iu  which  some  urine  may  remain  after 
en eli  act  of  micturition  uuexpelled,  and  there* 
mixed  with  pus  and  mucus  from  the  walls  of 
the  inflamed  bladder,  undergo  decomposition, 
owing  to  the  action  of  micro-organisms,  the 
urea    being    converted   into  ammonium   car- 
bonate,  and   the  phosphates   in  eouscq  uence 
precipitated.     A  stone  may  be  thus  formed 
or  the  bladder- walls  become  encrusted. 

Symptom*.  —Increased  frequcn  ry  of  mic- 
turition, especially  at  night;  inability  to 
propel  the  stream  to  the  lame  distance  as 
formerly,  owing  to  the  muscular  fi Vires  of  the  bladder  betag  involved 
in  the  disease;  anil  difficulty  in  commencing  the  act.  I^utcr,  tbe 
bladder  is  imperfectly  emptied  or  it  becomes  distended  and  the 
urine  constantly  dribbles  a  fray  :  the  retained  urine  becomes 
amiuouiacid  ami  alkaline  in  reaction  ;  cystitis  is  set  up,  and  reten- 
tion of  urine  may  occur,  or  a  stone  form,  if  the  condition  is  not 
relieved  the  ureters  and  pelves  of  the  kidney  become  dilated  and 
inflamed  and  the  patient  dies  of  exhaustion,  septic  absorption  or 
uramiia. 

DitvjnosU. — These  symptoms  may  depend  upon  causes  other  than 
enlarged  prostate.  It  is  only  by  a  physical  examination  thut  the 
nature  of  the  disease  can  be  accurately  made  out.  On  introducing 
the  finger  into  the  rectum  the  prostate  is  felt  enlarged.  On  passing 
a  silver  catheter  no  obst ruction  is  met  with  in  the  urethra,  i.e.,  the 
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catheter  passes  six  or  seven  inches  without  meeting  with  any,  ao 
then  has  to  Ijc  well  depressed  before  it  can  be  made  to  enter  tl 
bladder.      Hence,  one  with  a  longer  curve  than  normal  is  required. 

Trent  mm  t. — In  the  early  stages  the  patient  is  instructed  not  f 
go  longer  than  four  hours  during  the  day  without  making  water  an 
to  avoid  drinking  much  fluid  late  at  night,  also  to  eschew  drinl 
and  medicines  likely  to  irritate  the  bladder  (gin,  diuretics,  etc. 
and  to  keep  himself  warmly  clad. 

dathetrrism. — The  necessity  for  catheterism  may  arise  owing  i 
the  irritation  and  frequent  micturition,  the  result  of  decompositk 


Flo.  5U0. — Comi<'  (elbowed)  catheter. 

of  the  residual  urine,  or  to  acute  retention  from  spasm  folio wii 
neglect  of  passing  water  or  of  drinking  more  than  usual.  A  larg 
sized  soft  rubber  or  gum-elastic  coude  catheter  should  be  passed  wii 
all  gentleness,  the  patient  lying  in  bed  for  the  purpose.  A  sou 
catheter  must  not  be  used,  for  there  is  no  stricture,  and  the  poii 
will  only  penetrate  the  vascular  mucous  membrane  and  caw 
hemorrhage.  Spasm  may  be  overcome  by  a  rectal  suppository,  I 
an  anaesthetic,  or  by  using  a  silver  prostatic  catheter  with  a  loi 
curve.  The  patient  should  remain  in  bed  for  a  day  or  two  aft* 
wards.  If  there  is  decomposition  of  residual  urine,  cat  he  tens 
every  six  hours,  combined  or  not  with  irrigation,  is  necessary,  or 
catheter  mav  be  tied  in  and  the  bladder  thus  drained  for  a  few  dai 
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Fiu.  501. —  ]>i-cuude  catheter. 

until  its  contractile  power  has  increased.  If  there  is  recurrence  < 
retention,  or  of  cystitis  from  decomposition  of  the  residual  urine,  c 
if  there  is  continuous  dribbling  away  from  an  over-full  bladde 
regular  catheterism  or  "catheter  life"  may  be  started.  This  ma 
prove  a  success  in  a  patient  who  has  no  occupation  and  is  nc 
susceptible  to  septic  infection,  or  who  can  engage  a  nurse  (male  c 
female)  to  attend  to  the  cleaning  and  sterilization  of  his  cut  he  ten 
But  patients  are  apt  to  neglect  the  antiseptic  directions  given  ther 
to  prevent  hemorrhage  and  cystitis;  nor  can  regular  asepti 
catheterism  be  carried  out  by  a  working  man. 

Palliative  measures. — Suprapubic  drainage  through  a  cannula  am 
perineal  drainage  (Harrison's  operation)  are  open  to  numerou 
objections  previously  mentioned.  They  are  inconsistent  with  activ 
life,  the  suprapubic  more  than  the  perineal,   and  may  be  reserve* 
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for  the  later  stages  of  a  case,  when  the  patient  is  perforce  under 
nursing  aire. 

Cauterisation  of  the  prostate. — Bottinis  operation.  The  prostate 
has  been  punctured  through  the  rectum  or  through  the  urethra. 
These  procedures  arc  open  to  the  danger  of  septic  inflammation  and 
sloughing,  involve  an  operation  in  the  dark,  and  may  produce  little 

no  benefit, 

GatfamitCXt,  orrluHmny,  <w  division  of  the  van  deferens,  vasectomy. — 
This  treatment  was  introduced  in  order  to  cause  the  prostate 
enlarged  by  fttftf  growth  in  an  old  patient  to  undergo  the  atrophy 
which  the  normal  prostate  does  when  young  animals  and  boys  are 
castrated.  But  there  is  no  necessary  analogy.  In  some  eases  of 
soft  and  vascular  enlargement  of  the  Latent!  lubes  temporary  good 
has  ensued ,  the  patients  being  able  to  dispense  with  catheterism, 
hiit  the  improvement  has  in  many  cases  only  lasted  a  few  mouths. 
For  the  harder  fibrous  masses  and  formation  of  a  middle  lobe  no 
good  follows.  Moreover,  some  patients  are  disturbed  mentally, 
owing  to  the  loss  of  sexual  power  ;  others  have  rapidly  aged  or 
become  demented  from  this  loss,  it  lias  been  conjectured,  of  the 
stimulating  influence  of  testicular  secretion  {Brown-Sniusird's 
spent  tin).  Stones  have  been  overlooked  and  the  effects  of  an 
ill-drained  bladder  have  spread  to  the  kidneys,  Whichever  operation 
i.s  done  it  should  be  bilateral.  Vmtratkm  is  the  more  effectual, 
though  the  severer,  procedure,  Orcheetmny  is  most  easily  performed 
through  ft  short  incision  through  the  posterior  raphe  of  the  scrotum, 
through  which  each  testicle  can  be  drawn  out  and  l  ho  oord  securely 
Ligatured*  Vasectomy  is  done  by  e* posing  the  vas  deferens  over  the 
pubic  spine  outside  the  external  ring,  and  cutting  out  an  inch  or 
more  of  the  vas.     This  treatment  is  already  obsolescent. 

Suprapulm  prostatectomy  is  now  regarded  as  by  far  the  best 
treatment,  Fuller  of  New  York,  and  subsequently  Freyer  in  London, 
have  shown  with  what  great  success  it  may  be  done  on  old  pati> 
It  is  especially  suited  for  large  soft  growths  with  a  large  bladder, 
and  now  that  its  safety  is  proved  should  be  advised  before  septic 
cystitis  ami  pyelitis  have  set  in.  The  pelvis  being  raised,  the  prostate 
is  exposed  by  suprapubic  cystotomy  (see  p.  998).  1'ouches  and 
sacculi  are  sought  for  and  cleared  of  stone  and  debris.  Then  with 
the  tiujrcr-iiail  or  hi  un  tainted  scissors,  the  mucous  membrane 
covering  the  prostate  is  cut  through  above  mid  behind  the  ending 
of  the  urethra,  the  finger  inserted,  and  the  tumour  gradually 
separated  and  shelled  out  from  its  sheath,  aided  by  the  surgeon 
or  his  assistant's  gloved  finger  in  the  rectum  pushing  up  the 
prostate.  The  tumour  having  thus  been  loosened  from  its 
attachments,  the  urethra,  where  it  HUM  in  a  groove  between  the 
d  lobes,  is  raised  with  the  bladder,  and  where  it  perforates 
the  upper  part  of  the  tumour  is  torn  from  its  junction  with  the 
bladder  mucous  membrane  above  and   from  its  continuation   with 
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as  described,  and  the  urethra  cut  by  a  median  incision,  not  torn. 
Hut  a  bougie  may  be  passed  once  or  twice  after  healing  to  make 
certain.      Spencer  lias  repeatedly  performed  this  opmitiou. 

Tubercle  of  the  prostate  and  vesieula  seminal  is,  though 
•  11  oasionally  primary  in  the  prostate,  is  more  often  secondary  to 
tubercle  of  the  epididymis.  It  may  also  occur  in  the  course  of 
general  tuberculosis.  The  tubercle  occurs  as  caseous  nodules, 
which  may  often  be  felt,  on  palpation  through  the  rectum.  Later 
the  nodules  break  down  into  abscesses  winch  leave  sinuses  riddling 
the  organ,  and  the  tubercle  spreads  to  the  bladder,  ureters,  and 
kidneys,   and    to   the   epididyrues  if    not   primarily  affected.     The 


Fw.  502. — Prostatic  calculi,     Photograph  "f  a  scoiion  through  a  fibro-AdenoruatoiiB 
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disease  is  attended  by  pain,  hemorrhage,  irritation  of  the  bladder 
and  pus  in  the  urine ;  but  its  diagnosis  will  depend  on  the  presence 
<if  tubercle  in  other  parts  ;  on  the  detection  of  nodules  in  the 
prostate  on  palpation  by  the  rectum,  and  of  the  tuWivh-  bacillus  in 
the  urine.  The  caseous  material  may  be  removed  through  the 
semilunar  incision  in  the  perineum  described  above  and  the  cavity 
filled  with  gauze. 

Malignant  disease. — Carcinoma  in  the  Did;  and  sarcoma  in  the 
young,  may  occur  in  the  prostate,  but  both  are  rare.  Fain, 
increased  frequency  in  micturition,  with  passage  of  blood,  often 
pure,  at  the  end  of  the  act ;  the  presence  in  the  urine  of  shreds  of 
the  growth ;  the  detection  in  the  rectum  of  a  swelling  of  the 
prostate  of  unequal   consistency  and  of  rapid  growth  ;  enlargement 
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the  membranous  urethra  below.  The  tumour  is  now  loose  in  a 
pocket  under  the  bladder  mucosa,  from  which  it  is  withdrawn  with 
the  finger,  aided  by  lithotomy  forceps.  The  hemorrhage  is  not 
great,  because  the  sheath  is  not  widely  torn.  The  operation  thus 
differs  from  McGill's,  which  consists  in  plucking  off  with  forceps 
the  projecting  portions  of  the  tumour,  including  the  bladder  mucous 
membrane  and  the  prostatic  sheath  stretched  over  the  tumour.  In 
this  procedure  the  large  veins  and  numerous  arteries  which  run  in 
the  sheath  are  injured,  and  there  is  much  more  primary  haemorrhage 
and  a  danger  of  its  recurrence,  whilst  a  portion  of  the  tumour  is 
left  l>ehind  torn  across  and  oozing  freely.  After  pressure  with  a  hot 
sponge  the  bladder  may  be  closed,  the  superficial  wound  filled  with 
gauze,  and  a  catheter  tied  in  the  urethra.  Suprapubic  drainage 
may  be  kept  up  for  a  few  days.  After  this  the  patient  begins  to 
pass  water  and  regains  full  power  over  his  bladder. 

Perineal-  prostatectomy. — This  is  an  operation  suitable  for  the 
smaller,  harder  prostates,  composed  mainly  of  fibrous  tissue  closely 
adherent  to  the  sheath  and  when  the  bladder  is  small,  much 
hypertrophic*!  and  contracted,  and  the  prostate  bulges,  especially 
downwards ;  it  also  affords  liettcr  drainage.  The  patient  is  placed 
in  the  lithotomy  position,  with  a  pillow  under  the  sacrum.  A  semi- 
lunar incision  is  made  across  the  central  point  of  the  perineum,  the 
two  bonis  ending  on  either  side  of  the  anus,  the  incision  deepened 
at  the  sides,  the  transverse  perineal  and  bulbar  arteries  being 
clamped  as  divided  and  later  tied,  and  the  anus  and  rectum  gently 
pushed  backwards.  The  bulb  and  membranous  urethra,  the  pros- 
tate, and  behind  this  the  prostatic  pouch,  will  now  Ikj  exposed.  The 
membranous  urethra  is  next  opened  by  an  exactly  median  incision 
back  to  the  prostate.  A  rectal  speculum  is  passed  into  the  bladder, 
with  the  slit  downwards,  and  through  the  slit  the  prostate  is 
divided  with  a  cautery  knife  in  a  backward  direction  as  far  as  the 
pouch,  or  if  suitable  the  enlargement  may  be  shelled  out  from 
within  the  sheath  or  partly  cut  away  with  scissors.  Meanwhile  the 
prostate  may  be  drawn  down  by  a  volsclla,  or  by  inserting  a  rubber 
bag  into  the  bladder,  inflating  it,  and  drawing  on  the  stem.  The 
bladder  is  next  explored  for  stone,  all  bleeding  except  oozing  stopped 
by  ligatures,  which  can  readily  be  done,  as  the  parts  are  completely 
in  view.  A  rubber  tube  is  then  inserted  and  packed  round  with 
gauze.  After  twenty-four  hours  the  oozing  has  stopped,  and  the 
tube  being  removed,  the  urethra  falls  naturally  together,  and  the 
patient  in  a  day  or  two  will  begin  to  pass  water  through  the  penis, 
and  in  a  week  or  two  there  will  be  no  further  leakage  from  the 
perineum.  For  the  skin  wound  also  falls  naturally  together  when  the 
legs  are  brought  down,  as  can  be  seen  by  turning  the  patient  on  his 
side,  and  healing  follows  by  second  intention,  leaving  a  short  ridge 
across  the  centre  of  the  perineum.  There  is  no  tendeucy  to  con- 
traction, when  the  neck  of  the  bladder  is  guarded  by  the  speculum 
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track  established  by  drawing  a  drainage  tube  through,  the  track 
being  afterwards  lined  with  epidermis  either  by  raising  and  drawing 
through  it  the  urethral  groove,  or  by  inserting  a  strip  of  epidermis 
having  its  surface  turned  inwards  bo  as  to  line  the  track. 

Simple  or  non-gonorrhoeal  urethritis  is  a  mucopurulent 
inflammation  which  may  be  set  up  by  injury,  ca  the  be  Hum,  the  inser- 
tion of  a  foreign  body,  the  impact  ion  of  a  stone,  ort  in  a  milder 
form,  by  gout)  alcoholism,  and  tllG  contact  with  lene^nlneal  and 
i Menstrual  discharges  ;  or  it  may  ft j] low  upon  an  acute  specific  fever 
IHfill  as  typhoid  or  mumps  when  complicated  by  testicular  inflamma- 
tion, or  it  may  be  caused  by  the  bursting  of  an  abscess*  But  it 
must  be  remembered  gonorrhoea,  besides  being  slight  sit  the  unset, 
may  remain  latent  for  years,  and  yet  be  lighted  up  again  by  one  of 
the  above  causes  without  any  fresh  exposure  to  gonorrhoea!  infection. 
The  finding  of  gonoeocci  is  proof  of  gonorrhoeal  infection,  but  the 
converse  does  not  hold,  for  gonoeocci  are  often  not  found  in  old-standing 
infections.  Urethritis  produced  by  injury  or  catheterism  is  due  to 
infection  by  pyogenic  organisms,  and  as  a  consequence  of  septic 
catheterism  cystitis  and  nephritis  may  follow.  The  treatment  is 
similar  to  that  for  gonorrhoeal  urethritis. 

Gonorrhoeal  urethritis, — For  a  general  description  of  gonorrhoeal 
infection  and  of  the  gOttOOOOOUS,  see  p.  6#  and  Figs,  17  and  18, 

Sitrnptotm* — In  the  jirrt  af^e,  usually  lasting  from  a  few  days 
to  a  week,  there  is  some  itching  about  the  external  meatus  followed 
by  a  yellowish-white  discharge.  In  the  second  dr  nrntc  staye,  there 
is  great  pain  on  urination,  a  thick  yellowish -green  discharge,  redness 
and  swelling  about  the  lips  of  the  meatus,  ami  often  fever  and 
constitutional  disturbance.  In  the  third  or  chronic  stOffi,  which, 
when  prolonged,  is  known  as  gtett%  the  discharge  becomes  thin  and 
watery,  and  there  is  no  longer  pain  on  urination. 

The  treatment  varies  according  to  the  stage  of  the  disease, 
Generally  it  may  he  said  that  at  the  onset  a  smart  purge  should 
be  given  and  the  bowels  sullen,  uen  try  kept  slightly  relaxed  by  saline 
aperient*  whilst,  throughout  its  course,  stimulants  of  all  kinds 
mnst  be  withheld,  demulcent  drinks  freely  taken  to  dilute  the 
urine,  the  parts  kept  scrupulously  clean,  the  testicles  supported  in 
a  suspensory  bandage,  and  active  exercise  and  exposure  to  cold  and 
wet  avoided.  Attempts  should  be  made  to  con  line  the  inflammation 
to  the  anterior  part  of  the  urethra  by  getting  the  patient  to  pass 
water,  and  thus  irrigate  his  urethra  before  any  local  application  is 
made.  In  the  first  ttmge  the  so-called  abortive  treatment  is  often 
successful*  It  consists  in  injecting  solutions  having  antigonococcal 
and  astringent  action*.  A  1  per  cent,  solution  of  cocain  and 
eueaiu,  not  exceeding  h  ^rain  of  the  former,  is  first  injected,  and 
this  is  followed  after  a  few  minutes  by  nitrate  of  silver  (1  per 
cent,  t  or  mercury  perch  Wide  (1  in  1,000),  <»r  protargol  (I  to  I1  per- 
cent.), or  mercurol  (J  to  2  percent.}.    Au  inflating  urethroscope  may 
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be  inserted  and  the  solution  applied  on  a  swab,  or  a  long  nozzle  of  a 
syringe  is  inserted  and  the  injection  made  drop  by  drop  as  the 
nozzle  is  withdrawn.  To  undergo  the  above  treatment  the  patient 
should  remain  in  bed  under  full  medical  control ;  otherwise  it  is  better 
to  select  a  milder  measure.  This  consists  for  the  first  stage  of  the 
insertion  of  a  bougie  of  iodoform,  oil  of  eucalyptus  and  of  theobroma, 
into  the  urethra  after  the  patient  has  passed  water,  and  allowing  it 
to  dissolve  there.  This  can  be  frequently  repeated.  In  anterior 
urethritis  care  should  be  taken  not  to  contaminate  the  posterior 
urethra.  Copaiba,  cubebs,  or  sandal-wood  oil  may  be  given 
internally.  In  the  second  stage  a  soothing  plan  of  treatment  is  to 
be  recommended  by  aperients  and  such  medicines  as  hyocyamus 
and  bicarbonate  of  potash,  or  salicylate  of  soda  or  salol  if  there  are 
any  rheumatic  symptoms,  or  urotropin  if  cystitis  threatens,  with 
non-irritating  drinks,  and  sitting  in  a  hot  bath.  In  the  third  stage, 
astringent  injections,  especially  chloride,  or  sulphate  or  sulpho- 
earbolate  of  zinc  (gr.  i.  ad  «j.)and  nitrate  of  silver  (gr.  J  increased  to 
gr.  iij.  ad  jj.)  combined  with  the  internal  use  of  copaiba  (u\  x.  to  xx.), 
cubebs  (gr.  x.  to  xxx.),  or  sandal  oil  (HI  x.),  in  the  form  of  capsules 
or  cachets,  are  indicated.  This  stage  is  often  very  difficult  to  cure, 
and  where  one  remedy  or  injection  fails,  another  must  be  tried. 
The  passage  of  a  full-sized  bougie  is  at  times  of  much  service. 
Spring  bougies  coated  with  antiseptic  and  astringent  ointments  have 
been  highly  recommended.  In  very  obstinate  cases  the  urethra 
should  be  examined  by  the  urethroscope,  and  with  its  aid  local 
applications  of  nitrate  of  silver  made  to  any  congested,  ulcerated,  or 
granular  surface  that  may  l>e  discovered.  When  the  inflammation 
has  extended  beyond  the  triangular  ligament  (jwsterior  gonorrhau) 
mild  antiseptic  irrigations,  permanganate  of  potash  (1  in  600),  or 
boric  acid,  are  the  most  suitable. 

The  cmr  of  gon<rrrh(tal  urethritis  is  a  matter  of  time,  varying 
greatly  with  the  individual.  Two  years  of  absolute  abstention  from 
coitus,  starting  from  the  disappearance  of  all  symptoms,  may  be 
given  as  a  rough  average.  Patients  are  often  said  to  be  cured  after 
a  course  of  treatment  when  there  is  no  discharge,  no  sticking  of  the 
meatus  in  the  morning,  no  debris  in  the  urine,  no  gouococci ;  but 
such  a  statement  is  doubtful  in  the  extreme.  What  often  happens 
is  that  the  patient  marries  and  frequent  coitus  sets  up  a  slight 
relapse,  which  may  be  unnoticed  by  the  patient,  but  the  wife  begins 
to  suffer,  after  or  apart  from  pregnancy,  from  one  of  the  many 
pelvic  complications  of  gonorrh<ea,  slight  or  severe,  which  beset 
women,  the  result  being  partial  or  complete  sterility  or  some  definite 
lesion. 

Complications  of  gonorrhoea. — Complications  of  some  kind 
frequently  occur  during  an  acute  attack  of  gonorrhoea.  They 
may  be  conveniently  classified  according  as  they  depend  upon : — 
A.    The  lociil  inflammation  of  t/ie  urethra — 1,  balanitis  ;  2,  chordee, 
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3,  phimosis ;  4,  paraphimosis ;  5>  lacunar  and  perinea]  ab- 
uable  to  be  followed  by  penile  or  perineal  fistuhe  ;  8,  retention  of 
urine;  7,  hemorrhage  ;  8,  warts  ;  9,  stricture;  10,  induration  of 
the  penis  (rare).  R  The  extension  of  the  inflammation  ahaoj  the 
ijenito-nvuinrtf  wWBttm  tatmhrane  —  1,  prostatitis  j  "J,  cystitis; 
%  inflammation  of  (Wpcr's  glands  ;  4,  vesiculitis  ;  5,  epididy- 
mitis ;  6,  pyelitis  ami  nephritis  (very  rare)  \  ami  in  the  female: 
7,  metritis;  8,  salpingitis;  ^T  pelvic  peritonitis  uud  cellulitis.  £  The 
t.ttt-tittttut  if  ih,  urjhn/'ttHtht/ti  tC  tht-  fympkotiCB  tf  the  urrthni 
1,  1 yniphnngitU j  2,  bubo,  and  3,  blood-poisoning.  D.  Thi  looal 
moevtatiem  qf  duiont  mueow  wwmbrtm&  ttfUh  the:  &&ch&&t- — 
1,  gonorrheal  conjunctivitis  j  2,  nasal  catarrh;  and  $,  catarrhal 
inflammation  of  the  rectum.  E.  The  abtorp&m  by  At  HootjLvemdi 
of  the  peptic  products — -1,  gonorrhoea!  arthritis  (the  so- culled  gonor- 
rheal rheumatism) ;  2,  gonorrhoea!  sclerotitis  ;  and  3,  septicemia 
and  pyemia  with  gonorrheal  endocarditis.  01  these  complications, 
in-  \\\\\  whilst  Others,  as  balanitis,  ehordee,  phimosis,  para- 
phimosis, epididymitis,  bubo,  retention,  and  stricture  are  eommon 
in  the  male  and  pel  vie  inflammation  in  the  Female.  Moat  of  these 
complications  are  described  under  Diseases  of  the  Various  Organs 
in  other  parts  of  the  hook.  Here  a  short  account  of  the  following 
only  will  be  given* 

Balanitis,  or  inflammation  of  the  glagie  penis,  often  occurs  in 
gonorrhoea.  The  glans  is  rod  aud  swollen,  of  a  bright  red  colour, 
and  often  excoriated.  Cleanliness,  astringent  lotions,  and  rest  are 
all  that  is  necessary* 

Chordee,  or  painful  erection  of  the  penis,  is  very  common  in 
gonorrhoea.  The  erected  penis  is  curved  downward  or  to  one  side 
owing  to  the  inflammatory  products  in  the  corpus  spongiosum,  or 
in  the  corpus  eavemosuni,  preventing  the  penis  from  becoming 
equally  distended.  It  occurs  chiefly  whim  the  patient  is  warm  in 
bed,  aud  greatly  disturbs  his  rent.  The  treatment  consists  in  the 
administration  of  a  purge  and  such  sedatives  as  potassium  bromide  or 
of  morphine  and  opium  in  the  form  of  &  suppository,  Dover1!!  powder, 
the  local  application  of  cold,  or  sitting  iu  a  hot  bath  before  going 
to  bed. 

Inflammation  of  Cowper*s  glands  sometimes  occurs,  and  then 
usually  late  iu  the  second  stage  of  gonorrhoea.  It  may  be  known 
by  tbe  formation  of  a  painful  swelling  on  one  or  both  sides  of  the 
middle  line  of  the  perineum.  The  swelling,  at  first  hard,  subse- 
quently becomes  soft  and  fluctuating  as  pus  forms.  It  may  be 
distinguished  from  ordinary  perineal  abscess  by  not  being  in  the 
middle  line  of  the  perineum,  Treatment — Warmth  to  the  perineum, 
and,  when  suppuration  has  occurred,  a  free  incision. 

Lymphangitis  and  bubo. — The  inflamed  lymphatic  vessels 
appear  as  red  streaks  running  along  tbe  dorsum  of  the  penis  to 
the  inguinal    glands,  the    penis   itself,  espeeiaUy  the  glans,  being 
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swollen,  turbid,  and  dusky  red  in  colour.  It  may  terminate  in 
suppuration  of  the  inguinal  glands,  or  even  in  blood-poisoning. 
In  the  ordinary  gonorrhoeal  butjo,  inflamed  lymphatics  are  not  as  a 
rule  visible  on  the  penis,  and  the  inflammation  which  may  occur 
both  in  and  around  the  glands  generally  terminates  without 
suppuration. 

Treatment. — Rest,  and  attention  to  the  bowels,  is  all  that 
is  usually  required.  If,  however,  suppuration  threatens,  a  free 
incision  must  be  made  and  hot  boric  acid  fomentations  applied. 
To  open  a  bubo  it  has  been  customary  to  make  a  vertical  incision 
by  puncturing  and  cutting  out  as  soon  as  pus  has  formed.  A 
much  better  method  is  to  operate  as  soon  as  the  red  ©edematous 
skiu  shows  that  suppuration  is  likely  to  occur.  The  patient  is  laid  on 
his  back,  nitrous  oxide  gas  given,  the  bulx)  incised  parallel  to 
Poupart's  ligament,  the  softened  gland  scooped  out,  the  cavity 
wiped  with  an  antiseptic  and  filled  with  a  gauze  strip.  A  little  of 
this  is  pulled  out  each  day,  and  soon  the  cavity  is  lined  with 
granulation,  and  the  skin  falls  together  and  unites  by  second 
intention.  Thus  a  sinus  is  avoided  and  there  results  a  linear  scar 
hidden  in  the  skin  fold  of  the  groin.  A  sinus  follows  when  the 
bul)o  is  allowed  to  remain  unopened  till  it  bursts,  or  is  aspirated  or 
punctured  later.  It  may  be  treated  first  of  all  by  wiping  it  out 
with  pure  carbolic  acid.  This  failing,  the  sinus  must  be  laid  open, 
scraped  freely  and  stuffed  with  gauze. 

Chronically  inflamed,  indurated  indolent  glands  should  be  treated 
by  rest  in  bed,  combined  with  pressure  by  a  pad  of  wool  and  spica 
bandage.  A  partly  indurated,  partly  suppurating  mass  of  glands 
is  treated  on  the  above  lines — by  scraping,  rest  and  pressure.  In 
neglected  cases  and  old-standing  sinuses,  it  may  be  necessary  to 
excise  the  whole  packet  of  glands,  but  healing  is  prolonged  and 
there  may  be  set  up  chronic  lymphatic  obstruction.  Exceptionally 
a  bubo  is  followed  by  phagedenic  ulceration,  which  rapidly  eats 
into  the  epigastric  or  even  the  iliacal  or  femoral  vessels,  and  sets 
up  fatal  hemorrhage.  It  requires  energetic  treatment.  See 
Phagedenic  Ulcer,  p.  34. 

Stricture  of  the  Urethra. 

True,  or  organic  stricture  of  the  urethra  is  a  cicatricial 
narrowing  of  the  canal  at  one  or  more  si>ots,  due  to  disease,  injury, 
or  congenital  defect.  A  temporary  narrowing  of  the  urethra  may 
also  occur  from  spasm  of  the  muscular  tissue  surrounding  it,  or 
from  congestion  of  its  lining  membrane,  conditions  to  which  the 
terms  s/ja*Modic  and  congestive  stricture  are  sometimes  applied. 
Such,  however,  seldom  or  never  occur  without  the  co-existence 
of  organic  stricture.  Obstruction  of  the  urethra  by  a  calculus, 
an   enlarged   prostate,   or  by  pressure  from  without,   as   from  an 
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ihmtWfl   or   f metered    pelvic   bone,    should   not    be    spoken   of   as 
Sl  r  !•  t  ure, 

Cause  tint!  of  xtrivfnrr. — A  stricture  is  generally  tin? 

result  of  chronic  inflammation,  such  as  a  neglected  gonorrlma  &i 
gleet,  or  more  rarely,  a  simple  urethritis  in  a  goaty  subject.  In 
such  cases  the  mucous  and  sub  mucous  tissues  become  infiltrated 
with  inflammatory  products,  which  are  Ultimately  organised  into 
fibrous  tissue ;  and  this  a^ain  slowly  contracts,  narrowing  the 
camil.  More  rarely  a  stricture  may  be  caused  by  the  rot  it  ruction 
of  a  cicatrix  following  laceration  or  rupture  of  the  urethra,  produced 
by  injury  inflicted  either  from 
with  it  i,  by  the  careless  passage  of 
instruments  or  the  use  of  too 
strong  injections,  or  from  without, 
by  kicks,  falls,  etc.,  on  the  pe- 
rineum. Occasionally  it  may  be 
due  to  the  contraction  of  the  cica- 
trix following  a  urethral  chancre. 
In  some  instances  no  cause  can  be 
■Berthed,  A  few  cases  are  con- 
genital. 

Varieties.  — Organic*  strictures 
have  lieen  divided  (1)  according 
to  their  cause,  into  t>ft>*j>(t{hie  and 
•it if  ;  (2)  according  to  their 
a iv \ torn iea I  appeara D ees,  into 
annular,  irregular  or  torfmu^  bt  idk 
of  pan  k  -tkwadt  and  ftmmrfWj  terms 
which  sumt-iently  explain  them- 
selves ;  (3)  according  to  whether 
an  instrument  can  or  cannot  be 
passed,  into  pmntahU  and  imper- 
meable ;  (4)  si-cording  to  their 
behaviour,  into  timpt^  neii&itive^  or 

vrriUtbiUy  ami  reritu  «/,  conffwftfeo? 

fttmrrmg  ;  and   (6)  according  to  their  structure,  into  fihrous,  elastic, 
and  cart  tiaqi  ami** 

Situation. — Stricture  may  occur  in  any  part  of  the  urethra 
save  the  pratatta.  Ft  is  most  common  in  the  bulbous  pirt  of  the 
springy  portion*  Otis  and  others,  however,  maintain  that  it  is 
most  often  found  in  the  anterior  part  of  the  urethra,  and  that 
what  have  been  considered  deep  strictures  are  only  spasmodic 
conditions  consequent  upon  the  reflex  irritation  of  the  true  stricture 

I  in    front.       Tu    the    penile  portion   of    the   urethra,    strictures  are 
usually   multiple ;   in    the    membranous   portion    they  are   always 
traumatic, 
KttulU. — When  a  stricture,  or  indeed  any  mechanical  obstruction 


Pml  f»fl3, — Tb#  afbetai  of  obotnutUw  Iq 
the  outflow  of  Bitot  from  tfe«  bluXW 
on  the  urinary  AppiMfctife 
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to  the  free  flow  of  urine  from  the  bladder,  such  as  a  long  prepuce, 
an  enlarged  prostate,  a  narrow  meatus,  etc.,  has  existed  some  time, 
serious  structural  changes  (Fig.  503)  occur  in  the  urinary  apparatus 
on  the  proximal  side  of  the  lesion,  i.e.,  in  1 ,  the  urethra  behind  the 
stricture;  2,  the  bladder;  3,  the  ureters;  and  4,  the  kidneys. 
Thus  :— 

1 .  The  urethra  behind  the  stricture  becomes  dilated,  and  ulceration 
may  occur,  leading  to  perforation,  urinary  abscess  and  perineal  fistula ; 
or  rupture  may  take  place  suddenly  during  straining,  and  be  followed 
by  extravasation  of  urine. 

2.  The  bladder,  in  consequence  of  its  efforts  to  expel  the  urine, 
becomes  thickened  from  hypertrophy  of  its  muscular  coat.  The 
mucous  membrane  may  become  inflamed  and  thickened ;  or  owing 
to  the  pressure  of  the  urine  may  be  protruded  between  the  muscular 
fasciculi,  forming  sacculi,  in  which  stale  urine  may  collect  or  a 
calculus  form  or  lodge. 

3.  The  ureters  become  dilated,  their  muscular  coats  hypertrophied, 
and  their  lining  membrane  sometimes  inflamed. 

4.  The  kidneys  become  disorganised,  in  part  from  the  backward 
pressure  of  the  retained  urine  and  in  part  from  the  spread  of 
inflammation  from  the  bladder  up  the  ureter  to  the  pelvis.  See 
Diseases  of  Kidneys,  p.  955. 

Symptom*. — A  gleety  discharge,  increased  frequency  of  micturi- 
tion, and  perhaps,  some  pain  in  the  act,  twisting  or  forking  of  the 
stream,  or  the  escape  of  a  few  drops  of  urine  after  the  stream  has 
ceased,  are  early  signs  of  stricture.  Then  the  stream  gets  gradually 
smaller,  and  is  passed  with  increasing  difficulty  and  straining,  till 
finally  the  urine  may  l>e  voided  only  drop  by  drop,  or  complete 
retention  may  set  in.  In  some  instances  an  attack  of  retention  is 
the  first  sign  of  tho  disease.  In  neglected  cases  the  straining  may 
produce  piles  or  prolapse  of  the  rectum ;  or  cystitis  may  be  set  up 
and  the  urine  become  ammoniacal  and  turbid  from  the  presence 
of  mucus  and  pus  ;  or  the  bladder  may  become  over-distended, 
and  the  urine  dribble  involuntarily  away.  This  condition  of  over- 
flow should  be  carefully  distinguished  from  incontinence  (see 
p.  984).  At  first  there  are  usually  no  constitutional  symptoms; 
but  as  the  obstruction  begins  to  tell  on  the  bladder  and  kidneys, 
dyspeptic  troubles  are  developed ;  the  patient  loses  weight,  his 
countenance  becomes  anxious,  he  suffers  from  chilliness  and 
occasional  rigors,  from  pain  in  the  loins,  and  later,  from  feverish 
attacks  and  unmistakable  signs  of  kidney  disease.  Thus  a  stricture 
which  in  itself,  if  kept  properly  dilated,  is  not  a  serious  disease, 
becomes  so  when  neglected  and  chronic  bladder  and  kidney  trouble 
are  allowed  to  be  set  up.  It  may  then  end  fatally  from  an  inter- 
current attack  of  acute  cystitis  or  nephritis,  or  from  extravasation 
of  urine  and  its  consequences  occurring  during  an  attack  of 
retention. 
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A  diagnosis  can  be  made  with  certainty  only  by  examining  the 
urethra  with  instruments.  First  take  a  No.  8  or  9  black  bougie  or 
catheter,  and  if  this  passes  easily  try  successively  larger  sizes  till  the 
obstruction  is  met  with.  If,  on  the  other  hand,  it  will  not  pass, 
try  a  smaller  bougie  till  one  is  found  that  will  go  into  the 
bladder.  If  the  obstruction  to  the  passage  of  the  bougie  is  met 
with  within  six  inches  of  the  meatus,  a  stricture  exists :  but  if  it 
is  further  than  this  the  case  is  probably  one  of  enlarged  prostate. 
Do  not  mistake  the  catching  of  the  end  of  the  bougie  in  a  lacuna  or 
at  the  triangular  ligament,  or  the  spasm  that  may  be  present  on 
the  first    trial,    for   a  stricture.      Having  discovered   the  stricture, 


Fig.  504. — Bulbous  stem. 

measure  the  distance  from  the  meatus  on  the  catheter  or  bougie. 
Next  pass  a  bulbous  stem  (Fig.  504)  through  the  stricture,  and 
then  withdraw  it,  noting  on  the  stem  where  the  bulb  is  caught  in 
the  act  of  withdrawal.  This,  when  compared  with  the  distanoe 
noted  on  the  catheter,  will  indicate  the  length  of  the  stricture.  In 
the  same  way  the  existence  of  other  strictures  can  be  discovered. 
The  calibre  of  the  stricture  may  be  measured  by  Otis'  urethrometer 
(Fig.  505). 

The  method  of  passing  a  bougie  or  catheter  can  be  much  better 
learnt  by  five  minutes'  practice  than  by  any  written  instructions. 
Here    only    the    general  rules    for    passing    such  will    be    given. 


Fio.  505. — Otis'  urethrometer. 


1.  Carefully  examine  the  instrument  to  see  that  it  is  quite  clean 
(see  p.  180),  aseptic,  perfectly  smooth,  not  defective  in  any  part, 
and,  in  the  case  of  a  catheter,  that  it  is  pervious,  in  order  to  avoid 
respectively  the  dangers  of  septic  infection,  laceration  of  the 
urethral  mucous  membrane,  the  breaking  off  of  the  end  of  the 
catheter  in  the  stricture,  and  the  annoyance  of  finding  that  when 
the  catheter  has  been  passed  it  is  choked  and  urine  will  not  flow 
through  it.  2.  Warm  and  lubricate  the  instrument  with  glycerine  ; 
a  cold  catheter  is  unpleasant  to  the  patient,  and  tends  to  produce 
spasm  ;  a  dry  catheter  does  not  glide  easily  along  the  urethra. 
3.  Place  the  patient  in  the  recumbent  position  if  instrumentation 
is  to  be  practised  for  the  first  time,  lest  faintness  be  produced.  In 
old-standing  cases,   where  the  urethra  is  callous,  the  patient  may 
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stand  with  his  back  against  a  wall.  4.  Pass  the  instrument  with 
the  greatest  gentleness — use  no  force,  and  keep  the  beak,  except  for 
the  first  inch  or  so,  along  the  roof  of  the  urethra. 

The  difficulties  that  may  f*e  met  with  in  passing  an  instrument 
are :  1 .  The  point  may  catch  in  a  lacuna  or  fold  of  mucous 
membrane.  This  is  best  avoided  by  keeping  the  point  at  first  on 
the  floor  of  the  urethra.  2.  It  may  hitch  where  the  urethra  passes 
through  tho  triangular  ligament  Should  it  do  so,  withdraw  it  a 
little,  and  direct  the  point  against  the  roof  of  the  urethra.  3.  It 
may  enter  a  false  passage.  This  may  be  known  to  have  occurred 
(a)  by  the  handle  being  deflected  from  the  middle  line,  (6)  by  the 
catheter  being  felt  to  be  out  of  the  right  passage  by  the  finger  in 
the  rectum,  (c)  by  free  bleeding  if  the  false  passage  is  recent,  (d)  by 
no  urine  escaping,  (e)  by  the  point  not  moving  freely  as  it  does  when 
in  the  bladder.  The  formation  of  a  false  passage  may  be  prevented 
by  using  no  force  ;  and  entering  an  old  one  may  be  avoided  by 
using  a  silver  catheter  and  directing  its  point  along  the  wall  of  the 
urethra  opposite  to  that  in  which  the  opening  into  the  false  passage 
is  situated. 

The  local  ami  constitutional  effects  that  occasionally  follow  the 
introtluction  of  instruments. — Among  the  local  effects  may  be 
mentioned — 1,  hemorrhage  ;  2,  false  passage;  3,  abscess  ;  4,  ex- 
travasation of  urine,  and  5,  inflammation  of  the  prostate,  epididymis, 
or  bladder.  Among  the  constitutional  effects — 1,  syncope  ;  2,  rigors  ; 
3,  urethral  fever  ;  4,  suppression  of  urine ;  and  5,  pyaemia.  Local 
effects. — 1.  Hemorrhage  may  be  due  to  laceration  of  the  mucous 
membrane  of  the  urethra  by  the  careless  passage  of  the  instrument, 
or  to  congestion  of  the  urethra  in  the  neighbourhood  of  the 
stricture ;  in  either  of  these  cases  the  blood  may  flow  on  the 
removal  of  the  catheter,  the  point  of  which,  moreover,  will  be 
blood -stained.  Haemorrhage,  however,  may  come  from  the  kidney, 
consequent  upon  reflex  congestion  due  to  the  irritation  of  the  neck 
of  the  bladder  by  the  catheter.  The  blood  will  then  only  appear 
in  the  urine  after  some  time  has  elapsed  (see  Jl&maturia,  p.  985). 
2.  A  false  passage  may  be  produced  by  using  too  much  force, 
or  by  applying  force  in  the  wrong  direction.  It  is  known  to  have 
been  made,  by  the  catheter  being  felt  t<>  slip  suddenly  onwards, 
by  the  handle  deviating  from  the  middle  line,  by  the  point  being 
felt  out  of  the  urethra  by  the  finger  in  the  rectum,  and  by  the 
patient  complaining  of  severe  pain.  The  catheter  should  be  at  once 
withdrawn  and  not  passed  again  for  a  week  or  longer,  to  allow 
the  wound  to  heal.  3.  Abscess  ;  4,  extravasation  of  urine  ;  and 
5,  inflammation  of  the  prostate,  epididymis,  and  bladder  require  no 
comment  here.  General  effects. — 1.  Syncope  occasionally  occurs 
on  the  first  passage  of  a  catheter.  It  is  best  avoided  by  passing 
the  instrument  with  the  patieut  lying  down.  2.  The  rigors  which 
sometimes  follow  the  first  introduction  of  an  instrument  appear  to 
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end  upon  some  nervous  shocks  unci  may  occur  where  all  gentleness 
been  employed  and  no  local  injury  whatever  has  been  inflicted, 
3.  Urethral  fever  is  most  frequent  in  old  people,  and  may  supervene 
within  a  day  or  two  of  the  first  catheter  isatioii.  It  begins  with 
rigors  followed  by  high  fever,  and  usually  terminates  in  a  few  days 
with  profuse  sweating.  Occasionally^  however,  it  m:iy  cud  fatally, 
in  which  <  ;u*e  there  is  nearly  always  some  chronic  kidney  disease 
tf&nA  at  the  autopsy.  Sir  Andrew  Clark  has  called  attention 
t<>  the  possible  occurrence  of  death  after  the  passage  of  an  instru- 
ment in  ohl  men  without  any  kidney  or  bladder  trouble  to  account 
for  it,  4.  Whore  suppression  of  urine  has  been  observed  there  has 
always  been  some  pre-existing  kidney  disease.  5,  Fytemia  is  rare, 
but  has  occasionally  been  noted. 

The  treatment  of  organic  stricture  resolves  itself  into  restoring 
the  patency  of  the  urethra  by  causing  the  absorption  and  destruc- 
tion of  the  inflammatory  or  cicatricial  material  producing  the 
obstruction,     and      subsequently     preventing     re- con  traction.      The 


Pin.  606. — Metal  bougie  (Liater'M)-  It  U  highly  pofahftd  Nod  wil  limit  chinks  which 
collect  scplio  mute  rial,  ha*  an  olive  head  to  avoid  perforating  the  urethra,  a  ttum 
um-iaally  increasing  through  three  *t*e*.  ami  ahaptd  to  eorntpdm}  with  tbe  curve 
of  the  urethra  ft  a  shown  in  -  urn*. 

methods  employed  for  restoring  the  patency  of  the  urethra  are  : 
1.  Slow  tfifattttinH.  I*,  frt/titf  ilihihitittu,  3.  FoirtV'  <filotftfitm  or 
iptitttpg,  t.  Division  qf  the  Urittnre  from  within  (internal  urethro- 
tomy )♦  "> .  D  i  vision  of  the  Attic  ht  r?  trt  *m  trithtmt  (ex  tern  a  I  u  ret  bli> 
tomy).  C.  Dejstruetif/ri  <*f  tke  stricture  hy  COWI&CI.  7.  Ehrtroltf&is. 
Treatment   by   caustics  and   electrolysis  may  \te  said  to  have,  now 

bftOQQ fcwolete,  and  will  not  be  further  described.     Of  the  other 

methods  slow  dilatation  is  no  doubt  the  simplest  and  safest,  and 
is  the  one  that  in  the  large  majority  of  cases  should  be  used. 
Where,  however,  time  is  an  object,  ot  bbe  -trieture  cannot  he  dilated 
by  the  slow  method  Waoiid  the  size  of  a  No.  4  or  6  I  athcrci,  or 
seTere  constitutional  or  local  lymptdBi  ire  set  up  on  each 
OCWHilOB  that  ;i  catheter  is  passed,  rapid  dilatation  may  be  tried  by 
tlic  metal  bougie  { l^i>r-  506),  Where  again  the  continual  presence 
of  a  catheter  in  the  urethra  cannot  be  borne  on  account  of  the  local 
irritation  which  it  causes,  or  the  stricture  is  resilient  and  rapidly 
re-contracts  after  it  has  lieeu  fully  dilated,  internal  urethrotomy 
may  be  practised,  especially  if  the  stricture  is  in  the  penile  portion 
of  the   urethra.       Further,    when   the   stricture    is  of   cartilaginous 
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consistency,  and  will  not  yield  to  dilatation,  or  the  perineum,  in 
addition,  is  riddled  with  sinuses,  external  urethrotomy  by  Syme's  or 
Wheelhouse's  method  may  he  performed.  Lastly,  when,  after 
persistent  attempts,  it  is  found  that  an  instrument  cannot  be  passed 
through  the  stricture,  external  urethrotomy  by  Wheelhouse's 
method  may  he  undertaken.  When  the  symptoms  are  urgent,  as 
from  retention  or  extravasation  of  urine,  other  measures  may  be 
required.  (See  Retention  ami  Extravasation  of  Urine,  pp.  1026  and 
1028).  Forcible  dilatation  or  splitting  do  not  commend  themselves 
to  our  judgment,  and  should  not,  in  our  opinion,  lie  employed. 

If  a  bougie  or  catheter  will  not  pass  on  the  first  attempt  it  must 
not  at  once  be  assumed  that  the  stricture  is  impervious,  as  it  may 
yield  on  a  future  occasion  ;  but  gentle  and  persevering  attempts 
with  fine  catgut,  filiform,  silk,  or  whalelxme  bougies,  should  be 
made.  The  patient,  presupposing  there  is  no  retention,  may  be 
asked  to  pass  water,  and  whilst  the  urine  is  flowing,  and  the  stric- 
ture is  in  consequence  dilated  by  the  stream,  a  bougie  one  or  two 
sizes  smaller  than  the  stream  may  sometimes  be  slipped  in.  If  the 
point  of  a  lnmgie  or  catheter  is  firmly  grasped,  indicating  that  it  is 
in  the  mouth  of  the  stricture,  gentle  pressure  may  then  be  used  to 
push  it  onwards.  If  in  any  of  these  ways  a  fine  liougie  can  be  got 
in,  it  should  not  be  removed  till  the  patient  is  compelled  to  pass 
water,  when  a  small  catheter  may  l>e  subsequently  substituted  foi 
it,  or  a  railway  catheter  slid  over  the  bougie  before  the  latter  if 
removed.  If  after  persevering  attempts,  even  with  the  patienl 
under  the  influence  of  an  anaesthetic,  success  is  not  attained 
the  patient  should  be  prepared  for  a  further  trial  by  rest  ii 
bed  for  a  week  or  so,  daily  hot  baths,  purgatives,  and  tin 
administration  of  opium.  These  means  having  failed,  a  cutting 
operation,  of  which  Wheelhouse's  is,  in  our  opinion,  the  best,  mus 
be  performed. 

Slow  or  intermittent  dilatation  is  the  simplest  and  safes 
method  of  treatment,  and  does  not  usually  necessitate  the  patier 
leaving  his  ordinary  employment.  The  various  catheters  an 
bougies  employed  hardly  require  description  here.  All  that  nee 
be  said  is  that  the  soft,  flexible,  black  bougie,  with  a  bullous  en< 
is  now  as  a  rule  generally  preferred,  or  the  metal  bougie  (Fig.  50( 
may  be  used.  A  bougie  should  be  passed  once  or  twice  a  weel 
beginning  with  the  largest  instrument  that  can  be  introduce 
without  using  force.  On  the  next  occasion  the  same  instrumei 
should  be  again  passed  and  at  once  withdrawn,  and  the  next  si: 
substituted  for  it,  and  allowed  to  remain  for  a  few  minutes.  1 
this  way  the  urethra  is  gradually  dilated  to  its  full  size.  Former 
it  was  not  thought  necessary  to  pass  a  larger  instrument  th* 
No.  12,  English  scale;  now,  however,  few  surgeons  are  satisfy 
till  the  dilatation  has  been  carried  to  the  size  of  No.  14.  f 
prevent  re-contraction  the  patient  should  be  taught  to  pass  a  bou( 


DILATATION   OF   URETHRAL  STRICTURE.        1019 

for  himself,  and  instructed  to  do  so  at  first  once  a  week,  then 
every  month  or  six  weeks,  and  subsequently  two  or  three  times 
a  year,  according  to  the  tendency  the  stricture  may  show  to 
re-contract. 

Continuous  or  rapid  dilatation  is  very  useful :  1,  when  time 
is  an  object;  2,  when  much  difficulty  has  attended  the  introduc- 
tion of  an  instrument  owing  to  the  tightness  of  the  stricture  or 
presence  of  a  false  passage ;  3,  when  the  passage  of  an  instrument 
causes  great  pain,  irritation,  hematuria,  or  rigors ;  4,  when  gradual 
dilatation  has  failed.  Continuous  dilatation  consists  in  tying  in  a 
silver  catheter  for  twenty  to  forty-eight  hours,  and,  on  removing  it, 
tying  in  a  size  or  two  larger,  and  so  on  till  the  urethra  is  fully 
dilated.  The  instrument  should  not  fit  the  stricture  too  tightly, 
and  its  end  should  not  project  far  into  the  bladder.  It  is  better, 
as  soon  as  the  stricture  begins  to  yield,  to  substitute  a  gum-elastic 
for  a  metal  instrument.  This  method  necessitates  confinement  to 
the  couch  or  bed  for  ten  days  or  a  fortnight,  and  is  not  unattended 
with  risk.  It  frequently  causes  great  pain ;  and  rigors,  fever, 
urethritis,  cystitis,  epididymitis,  and  ulceration  of  the  bladder  from 
the  irritation  of  the  point  of  the  catheter,  may  be  induced  by  it.  If 
the  catheter  merely  causes  pain,  opium  may  be  given,  or  the  urethra 
be  injected  with  a  solution  of  cocain ;  whilst  if  it  produces  rigors, 
fever,  cystitis,  etc.,  it  must  be  removed.  It  is  generally  believed 
that  the  mere  presence  of  a  catheter  in  the  stricture  causes  the 
absorption  of  the  inflammatory  material  in  the  submucous  tissue, 
and  that  this  result  is  not  affected  by  mechanical  stretching,  since 
a  catheter  that  does  not  fit  the  stricture  tightly  answers  better  than 
one  that  does,  and  causes  less  irritation.  The  method  of  tying  in  a 
catheter  will  be  learnt  by  every  student  whilst  dressing.  In  place 
of  tying  in  a  catheter  rapid  dilatation  may  be  accomplished  by 
Lister's  graduated  sounds,  several  of  larger  and  larger  size  being 
passed  at  each  sitting. 

Forcible  dilatation,  splitting  or  rupture  (Holt's  operation) 
is  done  by  passing  through  the  stricture  an  instrument  consisting 
of  two  parallel  blades  with  a  central  stem  fixed  between  them,  and 
then  over  this  stem  forcing  a  tube  the  size  of  the  urethra,  thus 
separating  the  blades  and  splitting  or  rupturing  the  stricture.  The 
operation  is  not  unattended  with  danger,  and  is  more  liable  to  be 
followed  by  an  early  relapse  than  either  rapid  dilatation  or  internal 
urethrotomy.  Indeed,  internal  urethrotomy  has  now  to  a  great 
extent  taken  its  place  in  the  treatment  of  linear,  contractile,  and 
penile  strictures  (the  strictures  to  which  splitting  was  said  to  be 
especially  adapted),  since  the  cicatrix  following  laceration  of  the 
tissues  is  much  more  prone  to  contract  than  that  following  a  clean 
cut.  Holt's  instrument  is  still  employed  by  some  surgeons,  but  is 
then  used  in  a  more  gentle  fashion,  so  as  to  stretch  the  stricture  like 
the  ringer  does  a  glove. 
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Internal  urethrotomy,  or  division  of  the  stricture  from  within 
the  urethra,  should  be  undertaken  only  when  the  simpler  and  safer 
method  of  treatment  by  dilatation  has  failed.  It  consists  in  makiug 
a  clean  longitudinal  cut,  with  a  guarded  knife,  completely  through 
the  stricture,  and  subsequently  in  keeping  the  edges  of  the  wound 
apart  by  the  passage  of  a  full-sized  Ijongic  till  the  ovoid  gap  thus 
left  has  been  tilled  with  new  tissue — the  cicatricial  splice  of  the 
American  surgeons.  The  cicatrix  following  a  clean  cut  shows  much 
less  tendency  to  contract  than  a  cicatrix  following  a  laceration  or 
rupture ;  hence  the  superiority  of  internal  urethrotomy  over  the 
method  of  splitting  or  rupture.  The  cases  in  which  it  is  advocated 
are:  1.  Intractable  strictures  that  cannot  be  dilated  beyond  the 
size  of  a  No.  5  or  6  catheter.  2.  Strictures  which  rapidly  re-con- 
tract after  dilating  instruments  are  discontinued.  3.  Cases  in  which 
the  passage  of  instruments  is  constantly  followed  by  retention  of 
urine,  hematuria,  rigors,  urethral  fever,  or  other  constitutional 
symptoms.      Hut   it   is   very  questionable  if  external   urethrotomy 


Fw.  507. — 'JYevan's    urethrotome,     a,    staff;    b,    b,    stylets;    c,    olivary   bougie; 
i>,  knife ;    k,   knife-sheath. 

is  not  the  better  operation  for  these  last  conditions.  Internal 
urethrotomy  is  especially  applicable  to  strictures  within  three  or 
four  inches  of  the  meatus.  Anaesthesia  of  the  urethra  should  be 
induced  by  injection  with  a  20  per. cent,  solution  of  cocain.  The 
operation  may  be  done  by  cutting — 1.  From  before  backwards; 
and  2.  From  behind  forwards.  The  latter  method  requires  that 
the  stricture  should  be  dilated  up  to  the  size  of  a  No.  4  or  5 
catheter,  to  enable  the  sheathed  blade  of  the  instrument  to  be 
passed  through  it  ;  the  former  can  be  done  if  the  stricture  will 
admit  a  No.  2  catheter.  There  are  many  ways  of  performing  both 
methods.     The  following  appear  to  be  the  best : — 

1.  Internal  division  of  the  stricture  from  before  Ixicfapanh. — If 
the  stricture  is  sufficiently  near  the  meatus  it  may  be  simply 
divided  by  a  straight  blunt-pointed  bistoury  ;  otherwise  Teevan's 
urethrotome  (Fig.  507),  which  is  a  modification  of  Maisonneuve's, 
and  Herkelev  Hill's  instrument  should  be  used.  Teevan's  consists 
of  a  slender  staff  a  with  an  open  slot  running  along  it  to  within 
two  inches  of  its  end.  Within  this  staff  is  fitted  a  stylet  B.  The 
slender  olivary  bougie   c  is   first   wriggled    through    the    stricture 
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into  the  bladder ;  the  staff  a  is  then  screwed  on  to  the  bougie 
and  -made  to  follow  it,  the  bougie  coiling  up  in  the  bladder.  When 
the  stylet  is  withdrawn  the  urine  will  escape  if  the  instrument 
has  passed  into  the  bladder  and  not  into  a  false  passage.  The 
knife  D,  covered  by  the  sheath  e,  is  then  placed  inside  the  slot, 
and  the  stem  of  the  sheathed  knife  is  pushed  down  to  the  stricture. 
The  knife  is  next  protruded  to  half  an  inch,  and  then  withdrawn 
in  its  sheath,  which  is  pushed  forward  to  see  if  the  stricture  is 
completely  divided.  If  it  be  not,  the  process  is  repeated.  Teevan 
divided  the  roof  of  the  urethra  to  avoid  the  bulb,  and  the  con- 
sequent danger  of  haemorrhage  from  that  structure.      As  soon  as 


Fio.  503. — Thompson's  modification  of  Civiale's  urethrotome. 

the  canal  was  free  from  one  end  to  the  other  he  passed  a  full- 
sized  silver  catheter  to  prove  that  the  calibre  of  the  urethra  had 
been  restored,  and  completely  emptied  the  bladder.  He  advised 
that  a  catiieter  should  not  be  left  in,  and  no  instrument  passed  for 
four  days. 

2.  Internal  division  of  the  stricture  from  behind  forwards. — (a) 
Sir  Henry  Thompson  uses  a  modification  of  Civiale's  urethrotome 
(Fig.  508).  He  first  dilates  the  stricture  to  the  size  of  a  No.  4  or  5 
bougie;  then  passes  the  bulb  of  the  urethrotome,  which  contains 
the  guarded  knife,  about  a  third  of  an  inch  beyond  the  stricture ; 
protrudes  the  knife  by  a  suitable  arrangement  in  the  handle,  and 


Fio.  509. — Otis'  urethrotome. 

draws  it  firmly  towards  the  meatus  for  about  an  inch  and  a  half, 
dividing  the  stricture  along  the  floor  of  the  urethra,  and  a  little  of 
the  healthy  mucous  membrane  at  each  end  of  it.  He  then  passes  a 
No.  14  or  16  bougie,  and  if  this  is  felt  to  be  held  at  any  point, 
re-introduces  the  urethrotome,  and  divides  what  remains  of  the 
stricture.  A  No.  12  gum-elastic  catiieter  is  then  tied  in  for 
twenty-four  to  forty-eight  hours,  (b)  Dr.  Otis  uses  what  he  calls 
a  dilating  urethrotome  (Fig.  509).  It  is  introduced  beyond  the 
stricture,  the  screw  at  the  handle  is  turned,  dilating  the  instrument 
up  to  a  millimetre  or  two  beyond  the  normal  calibre  of  the  stricture 
in  order  to  make  the  latter  completely  salient.  Then  the  blade  is 
drawn   through    the    stricture,    dividing    it    from   behind  forwards. 
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Otis  claims  that  when  the  stricture  has  been  completely  divided, 
re-contraction  does  not  occur.  This,  however,  is  contrary  to  the 
experience  of  surgeons  generally,  the  stricture  returning  (though 
less  rapidly),  as  it  docs  after  all  methods  of  treatment,  if  a  bougie 
is  not  occasionally  passed. 

For  strictures  in  front  of  the  scrotum,  internal  urethrotomy  is  a 
very  successful  operation  ;  but  in  deeper  situations  it  has  been 
followed  by  abscess,  severe  lneniorrhage,  extravasation  of  urine, 
cystitis,  nephritis,  py&'mia,  shock,  also  sudden  death  from  heart 
failure.  It  would  appear  to  be  attended  with  a  mortality  ranging 
from  1  to  3  per  cent.  It  does  not  dispense  with  instrumentation 
afterwards. 

External  urethrotomy,  or  opening  the  urethra  from  the 
perineum,  may  be  required  for  two  distinct  conditions.  1.  For 
certain  strictures  which,  though  pervious  to  instruments,  are  of  an 
intractable  nature.  Here  the  operation  known  as  Syme's  shoidd 
be  done.  2.  For  strictures  through  which,  even  after  the  utmost 
perseverance,  an  instrument  cannot  be  passed.  In  these  cases  the 
stricture  may  be  divided  by  Wheelhouse's  modification  of  the  old 


Fig.  510.— Synie'B  staff. 

method  of  perineal  section ;  or  the  urethra  may  be  opened  in  cases 
of  retention  by  Cock's  method,  i.e.,  behind  the  stricture  at  the  apex 
of  the  prostate,  and  the  stricture  left  undivided  in  the  hope  that, 
relieved  from  the  pressure  and  irritation  of  the  urine,  it  may  become 
pervious  to  instruments. 

St/me's  method  tif  carter  mi  I  urethrotomy  or  jterineal  section. — Syme 
advises  this  operation  for — 1,  irritable,  and  2,  contractile  strictures 
"  that  are  indomitable  by  the  ordinary  means  of  treatment."  For 
such,  however,  internal  urethrotomy  is  now  generally  preferred,  and 
Syme's  operation  reserved  for — 3,  indurated  and  cartilaginous  stric- 
tures, complicated  by  intractable  perineal  fistuhe  where  dilatation 
has  failed.  Introduce  Syme's  shouldered  staff  (Fig.  510)  so  that 
the  slender  part  passes  through  the  stricture  into  the  bladder, 
and  the  shoulder  of  the  thicker  part  rests  against  the  face  of  the 
stricture.  Place  the  patient  in  the  lithotomy  position,  and  make 
an  incision  one  inch  and  a  quarter  long,  through  the  middle  line  of 
the  perineum,  over  the  stricture.  Having  felt  the  staff  distinctly 
in  the  wound,  take  it  in  the  left  hand,  "and  guarding  the  knife 
with  the  right  forefinger,  insert  its  point  into  the  groove  on  the 
bladder  side  of  the  stricture,  and  divide  the  stricture  from  behind 
forward.  When  completely  divided,  the  thicker  part  of  the  staff 
can  be  pushed  on  into  the  bladder."     A  full -sized  catheter  shoidd 
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be  tied  iu  for  twenty-four  hours.  The  difficulties  attending  Sytne's 
operation  are — 1,  to  be  sure  that  the  staff  is  in  the  bladder,  and 
not  in  a  false  passage  ;  and  2,  to  pass  a  catheter  afterwards.  These 
are  obviated  by  the  modification  suggested  by  Teevan.  He  advises 
a  catheter-staff  with  a  groove  on  its  convexity,  along  which  the 
knife  can  be  run  to  divide  the  stricture.  When  introduced,  it  is 
known  to  be  in  the  bladder  by  the  escape  of  urine  on  removing  the 


Flo.  511.— Wheelhouse's  staff. 

stylet.  A  bougie  is  then  screwed  on  to  its  end,  and  a  gum-elastic 
railway  catheter  is  passed  over  the  bougie  and  staff  till  arrested  by 
the  stricture,  and  is  there  fixed  by  a  screw.  When  the  stricture  is. 
thought  to  be  divided,  the  catheter  is  advanced  over  the  staff; 
and  if  all  is  divided,  will  pass  on  into  the  bladder.  The  catheter- 
staff  can  now  be  withdrawn,  and  the  catheter,  if  desired,  left  in  the 
bladder.  Syme's  operation  is  very  useful,  but  like  other  methods,  is 
liable  to  be  followed  by  re-contraction  if  a  bougie  is  not  occasionally 


Fig.  512.—  WheelhoiWs  method  of  opening  urethra. 
( Bryant's  Surgery. ) 

Perineal  section  must  not  be  confounded  with  Syme's  operation, 
to  which  this  term  is  sometimes  applied.  The  older  operations  of 
perineal  section  were  performed  by  cutting  into  the  urethra  either 
in  front  of  or  behind  the  stricture,  and  then  trying  to  divide  the 
stricture  without  a  guide.  They  were  the  most  difficult  operations 
in  surgery.  The  stricture  was  often  missed  altogether  and  an 
incision  made  by  its  side,  and  the  greatest  difficulty  was  experienced 
in  finding  the  proximal  end  of  the  urethra.  Indeed,  after  a  long 
search  the  surgeon   had  often  the  mortification  of  having  to  send 
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the  patient  back  to  bed  without  having  succeeded  in  reaching  the 
bladder.  These  difficulties  have  to  a  great  extent  been  overcome 
by  Mr.  Wheelhouse,  who,  instead  of  cutting  down  upon  the 
end  of  the  staff'  on  the  face  of  the  stricture,  opens  the  urethra 
half  an  inch  in  front  of  it,  and  passes  a  director  through  the 
ojiening  thus  made  in  the  urethra  into  the  stricture  and  divides  tne 
latter. 

WheA ho hw's  metfaxl  of  perineal  section. — Pass  Whcelhouse's  staff 
(Fig.  51  1),  with  the  groove  downwards,  to  the  stricture.  Place  the 
(Kitient  in  the  lithotomy  position  with  the  pelvis  raised  so  that  light 
may  fall  into  the  wound.  Make  au  incision  in  the  middle  line  of 
the  perineum,  and  open  the  urethra  on  the  groove  (not  on  the  point 
of  the  staff'),  so  as  to  be  half  an  inch  in  front  of  the  stricture.  Seize 
the  edges  of  the  healthy  urethra  on  each  side  by  artery  forceps,  and 
hold  them  apart.  Withdraw  the  staff  a  little,  turn  it  so  that  the 
groove  looks  towards  the  pulies,  and  catch  up  the  upper  angle  of  the 
oj>ened  urethra  by  the  Invoked  end.     The  urethra  is  thus  held  open 


Fi«s.  f>  1  :j. — Wheel  house's  probe-gorget. 

at  three  points  (Fig.  512).  Search  for  the  stricture,  and  pass  a 
slender  probe-pointed  director  through  it  into  the  bladder.  Divide 
the  stricture  with  a  probe-pointed  bistoury  run  along  the  groove  in 
the  director.  Pass  the  point  of  the  probe-gorget  (Fig.  513)  along 
the  groove  of  the  director  towards  the  bladder,  dilating  the  divided 
stricture.  Introduce  a  gum-elastic  catheter  from  the  meatus  into 
the  wound,  and  guide  it  by  the  gorget  into  the  bladder.  Withdraw 
the  gorget,  and  retain  the  catheter  in  the  urethra  for  three  or  four 
days.  The  catheter  should  allow  a  catgut  l>ougie  to  pass  through 
it  to  act  as  a  guide  when  it  has  to  be  changed. 

Cock's  operation  of  jxrineal  section,  or  tapping  the  distended 
urethra  at  the  apex  of  the  prostate  "  unassisted  by  a  guide  staff." 
Secure  the  patient  in  the  lithotomy  position.  Pass  the  left  fore- 
finger into  the  rectum,  and  place  its  point  on  the  apex  of  the  prostate 
(Fig.  514).  Plunge  a  double-edged  scalpel  (Cock's  knife),  or,  if 
preferred,  a  blunt-backed  knife,  boldly  into  the  median  Hue  of  the 
perineum,  and  carry  it  towards  the  tip  of  the  finger  in  the  rectum. 
Enlarge  the  incision  by  an  upward  and  downward  movement  of  the 
knife,  but  do  not  withdraw  it.  When  the  point  is  felt  near  the  tip 
of  the  finger,  press  it  onwards  into    the  urethra.     Withdraw  the 
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knife,  keep  the  finger  in  the  rectum,  and  guide  a  probe- pointed 
director  into  the  bladder.  Withdraw  the  finger  from  the  rectum, 
fetid  pasw  a  cannula  along-  the  director  into  the  bladder,  and  tie  it 
hi  fur  ii  tVw  ill  vs.  Tbii  is  a  good  operation  for  impervious  strict  mv 
with  retention  of  urine  when  the  urethra  is  dixtetided  behind  the 
stricture,  it  is  pjeo  employed  for  impervious  stricture  with  tistutse 
and  much  induration  a!  \\w  perineum,  and  for  such  is  held  in  con- 
siderable  favour  by  some  of  the  Guy's  BHigseona  I'or  these  stricture 0, 
however.  Wheel  house's  operation  is  more  generally  performed, 

Urethral  or  urinary  abscesses  may  occur  at  any  part  of  the 
urethra,  but  the  most  common  situation  is  in  the  perineum. 
Catine,  —  They  are  most  often  formed  in  connection  with  stricture, 
and  are  then  due  to  ulceration  and  local  extravasation  of  tirine 
behind  the  seat  oi  obstruction.     They  may  also  result  from  injury 


Pio.  614.— Cock's  operation  of  perineal  Hectiuo.     {Modified  from  Bryant  s  Surgery.  J 

inflicted  either  from  without  or  from  within,  as  passing  an  instru- 
ment along  the  urethra,  m*  the  impaction  of  a  calculus;  or  they 
may  occur  during  an  attack  of  gonorrhoea  from  inflammation 
extending  to  one  of  the  urethral  follicles  or  to  Cowper's  glands 
The  tignt  of  a  urethral  abscess  in  the  perineum,  its  most  teMoaauH) 
situation,  are  the  presence  of  a  hard,  brawny,  <  lee  ply-sea  ted  swelling, 
generally  beginning  in  the  middle  line  just  in  front  of  the  anus,  and 
as  it  increases  in  size,  making  its  way  to  one  or  other  Bide  of  the 
perineum  in  the  direction  of  the  groin.  At  first,  while  the  pus  is 
bound  down  by  the  deep  layer  of  the  superficial  fascia,  there  is  no 
fluctuation,  and  it  is  only  as  it  approaches  the  surface  that  this  sign 
of  abscess  can  be  detected.  The  abscess  is  attended  with  throbbing 
pain,  often  with  sharp  constitutional  disturbance,  and  occasionally 
with  a  rigor;  it  may  also  cause  retention  of  urine,  Treatment. — 
Fluctuation  must  not  be  waited  for,  but  a  catheter  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of  the  perineum 
w.  3  U 
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into  the  swelling,  and  the  finger  passed  into  the  bladder.  If  the 
abscess  is  not  opened,  it  may  break  externally  on  the  perineum,  or 
it  may  burrow  amongst  the  tissues  and  break  into  the  rectum  ;  and 
if  not  already  in  connection  with  the  urethra,  as  when  the  abscess 
forms  external  to  it,  it  may  break  into  that  canal. 

Urinary  flstulee  are  generally  the  result  of  urinary  abscess  in 
connection  with  stricture  of  the  urethra.  They  may  also  be  due 
to  wounds  of  the  urethra,  made  accidentally,  or  by  surgical  opera- 
tion, or  to  ulceration  following  impaction  of  a  calculus.  They  are 
of  three  kinds  : — 1,  The  perineal ;  2,  the  scrotal ;  and  3,  the  penile. 
The  perineal  may  l>e  single  or  multiple  ;  the  scrotal  are  nearly 
always  multiple  ;  and  the  penile  single.  In  long-standing  cases 
the  fistula;  may  burrow  among  the  tissues  of  the  groin,  nates,  and 
thighs,  and  may  even  open  into  the  rectum. 

Treatment. — When  due  to  stricture,  the  fistula;  will  generally 
readily  heal  when  the  stricture  is  cured  and  a  free  natural  passage 
is  established  for  the  escape  of  urine.  Should  they  not  do  so — 
1.  A  perineal  fistula,  when  small,  may  be  induced  to  close  by  passing 
a  soft  catheter  to  prevent  the  contact  of  urine  whenever  the  patient 
micturates,  or  by  inserting  into  the  fistula  a  hot  wire  or  a  probe 
coated  with  silver  nitrate.  If  these  means  fail,  the  edges  of  the 
fistula  may  be  pared  and  brought  together  by  sutures.  When  the 
parts  arc  indurated  and  the  stricture  is  of  the  cartilaginous  kind, 
external  urethrotomy  and  laying  open  of  the  fistula  should  be 
practised.  2.  Scrotal  fistula?  nearly  always  require  freely  laying 
open,  and  when  secondary  fistula)  extend  to  the  groin  or  buttock, 
they  should  also  be  treated  in  this  way ;  the  stricture  may  be 
treated  at  the  same  time  by  dividing  it  by  external  urethrotomy. 
3.  A  penile  fistula,  when  large,  and  especially  when  the  result  of 
sloughing  consequent  upon  the  impaction  of  a  calculus,  usually 
requires  a  plastic  operation.  A  flap  of  skin  is  raised  on  one  side  of 
the  fistula  ;  the  margins  of  the  fistula  are  pared,  the  mucous 
membrane  is  invaginated  towards  the  urethra  and  sutured,  and 
finally  the  skin  flap  drawn  across  the  line  of  union  of  the  mucous 
membrane  and  fixed  to  the  skin  edge  on  the  opposite  side. 

Extravasation  of  urine  is  commonly,  though  not  always,  the 
result  of  stricture,  and  is  then  due  either  to  the  dilated  urethra 
behind  a  stricture  ulcerating  and  giving  way,  or  to  a  lacunar  abscess 
bursting  into  the  urethra.  In  either  case,  the  urine  is  forced  by  the 
contraction  of  the  bladder  into  the  surrounding  cellular  tissue.  The 
urethra  may  give  way  (1)  in  front  of  the  anterior  layer,  (2)  between 
the  two  layers,  and  (3)  behind  the  posterior  layer  of  the  triangular 
ligament.  In  the  first,  and  by  far  the  most  common,  situation,  it  is 
the  bulbous  portion  of  the  urethra  that  gives  way.  Here  the  urine 
is  prevented  from  passing — 1,  backwards  into  the  pelvis  by  the 
anterior  layer  of  the  triangular  ligament  being  attached  to  the  rami 
of  the  pubes  and  ischium  and  sub-pubic  ligament;  2,  downwards 
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into  the  ischio-rectal  fossa  by  the  anterior  layer  of  the  triangular 
ligament  being  continuous  around  the  transverse  perineal  muscle 
with  the  deep  layer  of  the  superficial  fascia  of  the  perineum ; 
3,  laterally  on  to  the  thighs  by  the  deep  layer  of  the  superficial 
fascia  of  the  perineum  being  attached  to  the  rami  of*  the  pubes 
and  ischium.  Hence  it  passes  in  the  middle  line  into  the  cellular 
tissue  of  the  scrotum  and  penis,  aud  laterally  on  to  the  abdomen, 
where  ijb  is  prevented  from  passing  down  the  thigh  by  the  deep 
layer  of  the  superficial  fascia  of  the  groin  (which  is  continuous  with 
the  deep  layer  of  the  superficial  fascia  of  the  perineum)  being 
attached  along  the  line  of  Poupart's  ligament.  When  the  mem- 
branous portion  of  the  urethra  is  ruptured,  the  urine  is  confined  at 
first  between  the  two  layers  of  the  triangular  ligament,  and  if  not 
let  out  will  make  its  way  (1)  forwards,  through  the  anterior  layer, 
and  take  the  course  as  given  above,  or  rarely  (2)  backwards, 
through  the  posterior  layer,  and  then,  as  when  the  urethra  gives 
way  behind  the  posterior  layer  will  make  its  way  around  the  neck 
of  the  bladder,  and  will  almost  inevitably  cause  death.  Wherever 
stale  urine  spreads,  it  produces  inflammation  and  sloughing. 

Symptoms. — The  history  of  a  case  of  extravasation  is  not  un- 
commonly as  follows.  A  patient  with  a  tight  stricture  is  straining 
to  pass  water,  he  feels  something  give  way,  experiences  a  sensation 
of  relief,  and  perhaps  owing  to  the  tension  being  removed  by  some 
urine  being  forced  into  the  cellular  tissue,  the  superadded  spasm  for 
a  time  ceases,  and  a  few  ounces  of  urine  are  passed  through  the 
urethra.  In  half  an  hour  or  so  a  pricking  or  burning  sensation 
is  felt  in  the  perineum,  soon  followed  by  pain  and  by  rapidly 
increasing  swelling  of  the  perineum,  scrotum  and  penis.  If  the 
urine  is  not  let  out  by  timely  incisions  the  swelling  extends  to  the 
groin,  and  has  been  known  to  reach  as  high  as  the  axilla.  The  skin 
now  appears  dusky  or  purplish-red  and  oedematous,  and  sloughing 
of  the  infiltrated  tissues  rapidly  ensues.  The  absorption  of  the 
septic  products  gives  rise  to  constitutional  disturbance  and  fever  ; 
the  fever,  though  it  may  at  first  run  high,  soon  assumes  a  low 
typhoid  character,  and  the  patient,  especially  if  the  subject  of 
chronic  kidney  disease,  sinks  into  a  comatose  state  and  dies.  When 
the  extravasation  occurs  l>etween  the  two  layers  of  the  triangular 
ligament,  it  may  remain  localised,  giving  rise  to  a  hard  circumscribed 
swelling  in  the  perineum,  which  may  slowly  make  its  way  towards 
the  scrotum ;  and  lastly,  when  the  extravasation  occurs  behind  the 
posterior  layer  of  the  triangular  ligament  and  the  urine  is  extrava- 
sated  into  the  pelvic  cellular  tissue,  the  symptoms  resemble  those  of 
extra-peritoneal  rupture  of  the  bladder. 

Treatment. — A  catheter  should  be  passed  into  the  bladder,  or 
where  this  is  impossible,  down  to  the  stricture,  and  in  either  case  a 
free  incision  in  the  middle  line  of  the  perineum  extending  into  the 
urethra  made  on  the  catheter.      Free  incisions  through  the  skin  of 
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the  scrotum,  penis,  and  groins,  in  fact,  wherever  the  urine  has 
penetrated,  should  likewise  be  made  to  allow  of  its  draining  away, 
and  the  wounds  rendered  as  far  as  possible  aseptic  by  the  free  appli- 
cation of  antiseptic  lotions.  The  patient's  strength  at  the  same 
time  must  lie  supported  by  fluid  nourishment  and  stimulants,  and 
opium  given,  unless  contra-indicated  on  account  of  kidney  disease. 

Stone  in  the  urethra. — A  small  calculus  or  fragment  of  one 
may  liecomc  impacted  in  any  j>art  of  the  urethra,  but  most  fre- 
quently in  the  membranous  portion  (Kip.  515),  or  just  within  the 
meatus.  When  sharp  and  angular  it  causes  much  pain,  and  when 
large  enough  to  obstruct  the  urethra  gives  rise  to  retention,  and,  if 
not  soon  removed,  to  ulceration  followed  by  extravasation  of  urine. 
Treatment. — If  far  forward,  it  may  often  l>e  expelled,  whilst  the 
patient    is   straining    to  ]>ass    water,   by   holding    the    meatus  and 

suddenly  letting  go  ;  or  gentle  manipu- 
lation, aided,  if  necessary,  by  a  down- 
ward incision  of  the  meatus,  may 
suffice.  Extraction  by  urethral  forceps 
(Figs.  516  and  517)  should  next  be 
tried,  but  with  the  greatest  gentleness 
for  fear  of  lacerating  the  urethra;  it 
is  much  better  to  cut  into  the  urethra 
than  to  lacerate  it  with  forceps.  The 
forceps  failing,  a  free  incision  over  the 
stone  must  be  made.  Thus,  if  impacted 
in  the  membranous  portion,  it  should 
be  removed  through  an  incision  in  the 
Fin.  MS.— Ciil«nlu8  impacted  in    middle  line  of  the  perineum  :  if  in  the 

urethra.       (St.      Kiirtholomew'g  .i  ..  .     .        .        ,        .    ., 

Hospital  Muslim.)  Pen,le    portion    j ust    m    front    of   the 

scrotum,  it  should  be  pushed  back  if 
possible  into  the  membranous  portion  and  removed  through  the 
perineum,  as  an  incision  in  the  penile  jiortion  of  the  urethra  is  apt 
to  be  followed  by  a  fistula,  and  should  therefore  be  avoided.  If 
compelled  to  incise  the  penile  urethra  the  incision  should  be  free  so 
as  to  prevent  laceration  of  the  tissues  in  extracting  the  stone. 
The  edges  of  the  wound  should  then  be  united  by  suture,  and  a 
soft  catheter  tied  in  the  urethra  for  a  few  days  till  the  incision 
has  hen  led. 

Retention  of  urine,  or  inability  to  pass  water,  must  be  distin- 
guished from  suppression  of  urine  in  which  none  is  secreted. 
Cavse. — Retention  may  depend  upon  either  (a)  obstruction  to  the 
outflow  of  urine  from  the  bladder,  or  (b)  inability  of  the  bladder  to 
expel  its  contents  consequent  upon  atony  of  its  muscular  coat  or 
paralysis.  Retention,  therefore,  is  a  symptom  of  several  diseases. 
1.  In  the  old,  it  is  commonly  due  to  enlarged  prostate  with  super- 
added congestion,  combined  with  atony  of  the  bladder  from  over- 
distension.    2.   In  adult  men  it  may  be  due  to  organic  stricture  with 
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temporary  spasm  of  the  unstriped  muscular  fibres  of  the  urethra, 
or  to  congestion  of  the  mucous  membrane  owing  to  gonorrhoea,  a 
drinking  bout,  or  cold  and  wet.  3.  In  women  it  may  lie  the  result 
of  hysteria,  or  the  pressure  of  an  enlarged  uterus  or  other  pelvic 
tumour  or  of  the  fcetal  head  in  parturition.  4.  In  children  it  is 
commonly  caused  by  an  impacted  calculus  or  ligature  of  the  penis, 
and  more  rarely  by  phimosis.  5.  At  all  ayes  and  in  both  sexes  it 
may  be  due  to  reflex  spasm  after  an  operation  on  the  rectum,  shock 
following  any  severe  injury  or  operation,  a  tumour  at  the  neck  of  the 
bladder  or  urethra,  and  an  abscess  involving  any  part  of  the  urethra. 


Fig.  516. — Urethral  forceps  (Arnold's). 


It  may  also  be  due  to  paralysis  consequent  upon  disease  or  injury  of 
the  brain  or  spinal  cord,  and  to  atony  of  the  muscular  coat  of  the 
bladder.  In  the  two  latter  conditions,  however,  after  the  bladder 
has  become  distended  and  will  hold  no  more,  the  excess  of  urine 
passively  overflows,  dribbling  constantly  away  ;  and  this  condition 
of  false  incontinence  must  be  distinguished  from  true  incontinence, 
in  which  the  urine  runs  away  from  the  bladder  as  fast  as  it  is 
secreted  by  the  kidneys. 

Symptoms  ami  signs. — When   retention    has  come  on  slowly,  as 
from  the  gradual   contraction  of  an  organic  stricture,   there   may 


Flo.  517. — Hogan's  urethral  forceps. 

be  but  little  local  pain  and  no  constitutional  disturbance,  even 
although  the  bladder  may  be  distended  by  many  ounces  of  urine. 
Where,  however,  it  is  produced  suddenly,  there  is  usually  great 
pain  followed  by  severe  constitutional  symptoms — a  small  and 
frequent  pulse,  a  dry  and  brown  tongue,  and  perhaps  delirium, 
symptoms  probably  due  to  the  sudden  check  to  secretion  by  the 
kidneys,  and  to  the  stretching  of  the  bladder.  The  bladder  itself, 
unless  greatly  hypertrophied  and  contracted,  rises  out  of  the  pelvis, 
and  may  be  felt  as  a  distinct  tumour,  dull  to  percussion,  and  at 
times  extending  as  high  as  the  umbilicus,  or  in  extreme  cases  even 
to  the  ensiform  cartilage.  The  patient,  unless  drunk,  usually  com- 
plains of  inability  to  pass  water.  When,  however,  the  bladder  has 
become  gradually  distended  and  urine  is  passively  flowing  away,  he 
may  complain  of  inability  to  hold  his  water,  and  be  quite  unaware 
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that  the  bladder  is  full,  and  may  object  to  have  a  catheter  passed 
till  the  condition  has  been  explained.  The  presence  of  a  swelling 
in  the  abdomen,  and  the  flowing  of  urine  through  the  catheter 
immediately  after  the  patient  has  passed  water  and  believes  that  he 
has  emptied  his  bladder,  should  serve  for  the  diagnosis.  In 
suppression,  the  bladder  is  found  empty  on  passing  a  catheter. 

Result*  of  retention. — If  the  bladder  is  soon  relieved  no  apparent 
harm  may  ensue.  If  neglected,  however,  the  over-distension  may 
lead  to —  1 ,  atony  of  the  muscular  coat ;  2,  cystitis ;  3,  nephritis  j 
4,  rupture  of  the  urethra  behind  the  obstruction ;  5  (rarely), 
rupture  of  the  bladder  itself;  and,  6,  passive  overflow  of  urine, 
the  bladder  remaining  full. 

Treatment. — The  distended  bladder  must  be  relieved,  and  if  the 
distension  is  extreme  and  the  symptoms  urgent,  at  once.  The 
way  of  doing  this  will  vary  according  to  the  cause,  and  will  be 
considered  under  the  following  heads : — 

1.  Retention  from  spawn  of  the  unstriped  fibres  surrounding  the 
urethra,  sometimes  called  spasmodic  stricture.  Spasm  is  rarely,  if 
ever,  sufficient,  alone,  to  cause  retention,  some  organic  narrowing  of 
the  urethra  being  nearly  always  present.  The  usual  history  of 
retention  from  spasm  is  a  drinking  l>out,  or  exposure  to  cold  or  wet 
in  a  gouty  or  rheumatic  subject ;  while,  on  careful  questioning,  the 
patient  admits  that  the  stream  has  been  noticed  to  be  small  or 
forked,  or  that  a  similar  attack  of  retention  has  previously  occurred. 
If  the  retention  has  existed  for  some  time,  and  there  is  much  pain 
and  considerable  distension  of  the  bladder,  a  flexible  catheter  (No.  8 
or  9)  should  be  passed,  if  necessary  under  chloroform.  When, 
however,  the  symptoms  are  not  urgent,  and  an  instrument  has  never 
been  passed,  a  hot  bath  and  a  full  dose  of  tincture  of  opium  will 
generally  sutiice.  In  retention  due  to  spasm  following  operations,  a 
well-lubricated  soft-rubber  catheter  should  be  pissed. 

When  the  spasm  is  associated  with  a  severe  organic  stricture 
other  means  may  have  to  be  taken.  See  Treatment  of  Retention 
from  Organic  Stricture. 

2.  Retention  from  congestion  of  the  mucous  membrane  of  the 
urethra,  sometimes  known  as  congestive  stricture.  Congestion,  like 
spasm,  is  seldom  sufficient  of  itself  to  produce  retention ;  and  is 
nearly  always  associated  with  at  least  a  slight  organic  stricture  or 
with  some  enlargement  of  the  prostate.  It  is  usually  the  result  of 
gonorrhoea,  or  other  conditions  causing  inflammation  of  the  urethra, 
The  treatment  is  that  of  retention  from  spasm. 

3.  Retention  from  hypertrophy  of  the  jtrostate  (see  p.  1001)  occurs 
only  after  middle  life.  It  is  then  generally  due  to  congestion 
induced  by  cold,  the  abuse  of  alcohol,  etc.,  causing  the  already 
existing  obstruction  to  become  complete.  First,  try  to  pass  a  No.  9 
silk  coude  catheter  (Fig.  o00),  then  a  double  eoude  (Fig.  501),  and 
these   failing,   a  gum-clastic  catheter  with  a  large  curve.     Should 
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the  point  hitch  at  the  middle  lobe  of  the  prostate,  withdrawing 
the  stylet  for  half  an  inch  will  cause  the  end  to  slightly  tilt  up, 
and  it  will  then  often  readily  glide  into  the  bladder.  If  not 
successful  in  this  way,  the  silver  prostatic  or  the  beaked  catheter 
must  next  be  tried,  but  serious  mischief  may  be  done  by  these 
instruments  unless  the  greatest  gentleness  is  used.  They  should 
never  be  employed  until  other  forms  have  failed.  If  a  catheter 
passes  easily  it  may  be  withdrawn  after  the  bladder  is  relieved  ; 
but  if  passed  with  difficulty  it  had  better  be  left  in,  as  more  harm 
may  be  done  by  having  to  pass  it  again  than  by  leaving  it  in  situ. 
When  the  bladder  is  greatly  distended  all  the  urine  should  not  be 
drawn  off  at  once,  lest  syncope  be  induced,  owing  to  the  sudden 
descent  of  the  diaphragm  and  diminished  pressure  on  the  abdominal 
veins.  A  catheter  failing,  the  retention  may  be  relieved  by : 
1,  puncture  above  the  pubes;  2,  puncture  through  the  rectum; 
and  3,  forcing  a  catheter  through  the  prostate  {tunnelling).  The 
first  method  is  decidedly  the  best.  The  second  is  seldom  applic- 
able, as  the  enlargement,  as  a  rule,  leaves  no  room  between  the 
prostate  and  the  pouch  of  peritoneum  for  puncture,  which,  if 
attempted,  will  probably  wound  the  peritoneum.  The  third 
method  is  attended  with  extreme  danger,  and  is  seldom  practised 
at  the  present  day  (see  p.  1004). 

4.  Retention  front  organic  stricture.  —  The  symptoms  and 
diagnosis  of  stricture  have  already  been  described.  Here  only 
need  be  mentioned  the  treatment  to  be  adopted  in  cases  of  reten- 
tion from  this  cause.  An  endeavour  should  first  be  made  to  pass 
a  catheter,  if  necessary  under  an  anaesthetic.  If  this  fails,  and 
the  symptoms  are  not  urgent,  a  hot  bath  and  a  full  dose  of 
tincture  of  opium  may  be  given,  and  another  trial  made  in  a  few 
hours.  Where,  however,  there  are  signs  of  grave  kidney  disease, 
opium  must  be  withheld  or  given  with  great  caution.  Should 
these  means  not  succeed,  or  if  from  the  first  the  symptoms  are 
urgent,  one  of  the  following  methods    may  be    resorted    to,    viz.  : 

1.  Aspiration,    or    puncture    of    the   bladder   above    the    pubes ; 

2.  Wheelhouse's  operation  ;  3.  Puncture  of  the  bladder  through 
the  rectum  ;  4.  Cock's  operation  of  opening  the  urethra  behind 
the  stricture  through  an  incision  in  the  perineum  ;  and  5.  Harrison's 
operation  of  puncture  through  the  perineum.  Aspiration  above 
the  pubes,  repeated,  if  necessary,  should  the  stricture  not  quickly 
yield  after  the  spasm  has  been  removed  by  emptying  the  bladder 
and  thus  reducing  the  tension,  is,  as  a  rule,  attended  with  excellent 
results.  It  is  not,  however,  absolutely  free  from  danger.  Thus 
it  should  not  be  practised  when  the  urine  is  unhealthy,  or  the 
walls  of  the  bladder  are  thin  and  atonied,  lest  a  drop  or  two 
escape  through  the  puncture  into  the  pelvic  cellular  tissue,  and 
set  up  septic  inflammation  and  suppuration,  which  may  be  followed 
by  extravasation  of  urine.      Puncture  through  the  rectum  is  strongly 
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.recommended  by  some  surgeons ;  but  it  is  open  to  the  objection 
that  suppuration  between  the  bladder  and  rectum,  extravasation 
of  urine,  cystitis,  and  a  permanent  recto-vesical  fistula,  are  liable 
to  follow,  to  say  nothing  of  the  annoyance  to  the  patient  from  the 
presence  of  the  cannula  in  the  rectum,  and  the  excoriation  of  the 
l>arts  by  the  urine,  which,  notwithstanding  care,  is  apt  to  occur. 
The  vas  deferens,  moreover,  may  be  injured,  and  atrophy  of  the 
testicle  ensue.  Cock's  operation  (p.  1024)  is  an  excellent  one,  but 
difficult  to  perforin,  unless  the  urethra  behind  the  stricture  is 
distended  with  urine.  Harrison's  operation  is  best  adapted  to 
cases  in  which  the  stricture  is  in  the  membranous  urethra,  or  the 
obstruction  is  due  to  prostatic  enlargement.  Should  the  passage 
of  a  catheter  not  be  effected  after  the  bladder  has  been  aspirated 
on  several  occasions,  Wheelhouse's  operation  (p.  1024)  should  be 
undertaken. 

5.  Retention  from  hysteria  should  be  combated  by  such  moral 
and  physical  treatment  as  is  applicable  to  that  disease.  A  catheter 
should  not  be  passed  if  it  can  be  possibly  avoided.  A  hot  sponge 
applied  above  the  pubes  and  a  smart  purge  is  usually  successful. 

6.  Retention  from  paralysis  or  atony  of  the  bladder,  from  abscess 
or  tumour  of  the  urethra  or  bladder,  from  impacted  calculus,  and  from 
ligature  of  the  penis,  is  discussed  under  the  heads  of  Paralysis  of 
the  Bladder,  Impacted  Calculus,  etc. 

Puncture  of  the  bladder  above  the  pubes  (Fig.  407,  b). — 
Make  a  small  incision  through  the  skin  immediately  above  the 
pubes,  having  first  ascertained  by  percussion  that  the  bladder  has 
risen  well  out  of  the  pelvis,  and  thrust  Cock's  curved  trocar  and 
cannula  downwards  and  l)ackwards  into  the  bladder.  Withdraw 
the  trocar,  secure  the  cannula  in  situ,  and  pass  through  it  a  soft 
catheter  connected  with  a  long  rubber  tube  to  carry  away  the 
urine.  In  a  few  days,  when  the  parts  are  consolidated,  the  cannula 
should  be  changed.  When  the  bladder  is  distended,  a  good  inch 
rises  above  the  pubes  uncovered  by  peritoneum,  but  when  con- 
tracted and  hypcrtrophied  it  may  rise  but  little  if  at  all.  Under 
these  latter  circumstances  the  trocar  and  cannula  must  be  passed 
close  to  the  pubes  for  fear  of  wounding  the  j^ritoneum. 

Aspiration  is  performed  in  a  similar  way,  except  that  the 
aspirating  needle  or  trocar  is  thrust  in  without  any  preliminary 
incision  of  the  skin.  If  a  small  aspirating  needle  or  cannula  is 
used  there  is  no  danger  of  extravasation,  as  on  its  withdrawal  the 
puncture  in  the  bladder  is  closed  by  the  contraction  of  the 
muscular  fibres  ;  and  even  should  a  drop  or  two  of  urine  escape 
no  harm  will  ensue  provided  the  urine  is  healthy.  It  is  a  most 
useful  emergency  operation,  and,  if  necessary,  may  be  repeated 
on  several  successive  occasions.  If  the  urine  is  ammoniacal  and 
loaded  with  pus  it  should  not  be  performed. 

Puncture  of  the  bladder  through  the  rectum. — Place  the 


DISEASES  OF  THE   PENIS.  1033 

patient  in  the  lithotomy  position.  Pass  the  left  forefinger  into 
the  rectum,  and  place  its  tip  just  beyond  the  back  of  the  prostate. 
Take  Cock's  long  curved  trocar  and  cannula,  with  the  point  of 
the  trocar  slightly  withdrawn  within  the  cannula.  Iutroduce  it 
through  the  anus,  and  guide  it  by  the  finger  in  the  rectum  to  a 
spot  immediately  behind  the  prostate,  exactly  in  the  middle  line. 
Press  the  cannula  firmly  on  the  bulging  trigone  of  the  bladder, 
and  plunge  the  trocar  boldly  into  the  bladder,  in  a  direction 
upwards  and  forwards  towards  the  umbilicus  Withdraw  the 
trocar  and  secure  the  cannula  in  situ  with  suitable  tapes.  Do  not 
plug  the  cannula,  but  fix  an  india-rubber  tube  on  its  end,  and 
convey  this  to  a  vessel  beneath  the  bed.  The  objections  to  this 
operation  have  already  been  stated  (p.  1031). 

Puncture  of  the  bladder  through  the  perineum  (Hai-rison's 
operation). — With  the  patient  in  the  lithotomy  position,  place  the 
left  index  finger  in  the  rectum  and  introduce  a  long  straight 
trocar  and  cannula  in  the  middle  line  of  the  perineum  about  three- 
quarters  of  an  inch  in  front  of  the  anus  and  push  it  steadily 
through  the  prostate,  guided  by  the  finger,  into  the  bladder. 
Withdraw  the  trocar  and  fix  a  rubber  tube  on  the  end  of  the  cannula 
to  convey  the  urine  into  a  utensil.  The  advantages  claimed  for 
the  operation  are  a  dependent  drain  and  a  convenient  position  for 
the  external  opening.  When  in  consequence  of  vesical  irritation 
a  permanent  opening  is  desired,  Harrison  advises  that  a  sound 
should  be  passed  into  the  bladder,  its  beak  turned  down  behind 
the  prostate  into  the  post-prostatic  pouch  and  the  point  of  the 
trocar  directed  against  it. 


Diseases  of  the  Male  Genital  <)i«;ans. 

diseases  of  the  penis. 

Paraphimosis  is  the  strangulation  of  the  glans  penis  by  a 
tight  prepuce  which  has  been  drawn  back  over  it,  and  cannot  be 
replaced.  Thus,  it  is  not  infrequently  met  with  in  boys,  from  the 
accidental  uncovering  of  the  glans  and  neglect  to  draw  the  prepuce 
forward  again.  In  adults  it  is  generally  due  to  swelling,  caused  by 
gonorrhoea  or  venereal  sores,  but  it  may  occasionally  occur  during 
coitus.  It  is  attended  with  great  oedema  of  the  glans  and  prepuce, 
and  if  not  soon  reduced  may  lead  to  ulceration  at  the  line  of 
constriction,  or  even  to  sloughing  of  the  penis.  Trmtmmt. — Seize 
the  penis  between  the  first  and  second  fingers  of  each  hand,  press 
the  blood  and  (edema  out  of  the  glans  with  the  thumbs,  and  at  the 
same  time  push  the  glans  backwards  and  try  to  draw  the  prepuce 
forward  over  it.  If  this  fails,  divide  with  a  knife  (Fig.  0|S)  the 
constricting  band,  which  is  formed  by  the  orifice  of  the  prepuce, 
and  which    lies    just    behind  the  fold  of    the  (edematous    mucous 
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lining  of  the  prepuce  at  the  bottom  of  the  furrow  on  the  dorsum 
of  the  penis,  taking  care  to  avoid  the  subcutaneous  veins,  lest 
extensive  subcutaneous  extravasation  of  blood  follow. 


Fig.  518. — Method  of  dividing  the  stricture  in  paraphimosis. 
(Bryant's  Surgery.) 

Phimosis  is  a  condition  in  which  the  prepuce  is  elongated,  and 
its  orifice  contracted,  so  that  it  cannot  be  drawn  back  over  the  glans. 
It  may  occur  as  a  congenital  affection  ;  or  it  may  be  acquired, 
and  is  then  usually  due  to  the  cicatricial  contraction  of  the  orifice 
following    syphilitic    ulceration   or  repeated  attacks  of  gonorrhoea. 


Fio.  519. — Davies-Col  ley's  incision  in  performing  circumcision.  a  6.  Line  of 
incision  for  removing  prepuce,  c.  Point  of  constriction  of  the  mucous  membrane 
which  causes  phimosis.  The  fine  dotted  line  indicates  position  of  the  mucous 
membrane  lining  the  prepuce  and  reflected  over  the  glans.  (Guy's  Hospital 
Reports. ) 

The  orifice  when  very  small  may  cause  difficulty  of  micturition  or 
even  retention  of  urine ;  whilst  the  straining  to  pass  water  may 
induce  prolapse  of  the  rectum,  hernia,  irritation  of  the  bladder  and 
symptoms  of  stone,  nocturnal  incontinence,  and  sometimes  even 
hematuria  or  symptoms  of  hip  disease  or  spastic  contraction  of  the 
lower  limbs,  and  if  not  relieved  may  produce  the  harmful  effects  on 
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Fig.  520.  —  Da  vies  -  Colle/s 
method  of  circumcision. 
b.  Pointed  flap  of  skin  fill- 
ing up  triangular  interval  6 
d  e  which  is  left  on  removing 
the  mucous  membrane  of  the 
frenuin.  This  iuterval,  if 
not  thus  closed,  heals  slowly 
by  granulation. 


the  urinary  organs  described  under  Stricture  ;  or  the  deposit  of  the 
urinary  salts  beneath  the  prepuce  may  lead  to  the  formation  of 
preputial  calculi.  The  inability  to  uncover  the  glans  may  cause 
pain  and  difficulty  in  coitus,  impotence 
or  sterility,  and,  by  preserving  a  mucous 
membrane-like  character  to  the  glans,  pre- 
dispose to  venereal  disease;  whilst  the 
secretion  which  collects  beneath  the  pre- 
puce may,  in  consequence  of  the  irritation 
it  is  apt  to  set  up,  induce  priapism, 
habits  of  masturbation,  inflammation 
sometimes  simulating  gonorrhoea,  adhesion 
of  the  glans  to  the  prepuce,  retention  of 
urine  and  pressure  backwards  on  the 
bladder  and  kidney,  or  even  as  age 
advances  to  elephantiasis  or  the  forma- 
tion of  an  epithelioma.  The  treatment 
may  be  considered  under  the  heads  of — 
1,  circumcision;  2,  slitting  the  prepuce; 
and  3,  dilatation  of  the  preputial  orifice. 

1 . — Circumcision. — Hav ing  separated 
the  prepuce  from  the  glans  as  much  as 
possible  with  the  fingers  or  a  probe,  lay  hold  of  it  with  circum- 
cising forceps,  on  a  level  shown  by  the  line  a  b  in  Fig.  519.  Let 
the  glans  slip  back,  close  the  forceps,  and  shave  off  the  prepuce 
in  front  of  them  with  a  clean  sweep  of  the  knife.  The  advantage 
of  this  incision  is  that  a  pointed 
flap  of  skin  is  left  on  the  under 
surface  of  the  penis  and  fills  up 
the  triangular  interval  that 
results  when  the  mucous  mem- 
brane forming  the  frenuin  is  sub- 
sequently removed  (Fig.  520). 
Remove  the  forceps,  slit  up  the 
mucous  lining  of  the  prepuce  in 
the  middle  line  quite  to  but  not 
beyond  the  corona,  break  down 
any  adhesions  between  the  pre- 
puce and  glans,  wash  away  the 
secretion,  remove  the  mucous 
membrane  to  within  an  eighth 

of  an  inch  of  the  corona,  twist  or  tie  any  spurting  vessels,  and 
stitch  the  remaining  frill  of  mucous  membrane  to  the  skin  with 
interrupted  horse-hair  or  cat-gut  sutures  (Fig.  :*)21).  In  infants  no 
sutures  are  required.  Dress  with  iodoform  gauze.  Remove  dressing 
in  bath  in  case  of  infants  or  young  children,  and  redress  with  boric  acid 
ointment  or  aseptic  gauze.      After  circumcision  the  meatus  is  apt  to 


Fig.  521.  —  Davies-Colley's  method  of 
circumcision,  a  6,  Line  of  union  when 
the  skin  edge  is  stitched  to  the  frill  of 
mucous  membrane. 
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become  contracted  and  give  rise  to  reflex  irritation.  If  found  small 
at  the  time  of  the  operation  or  subsequently,  it  should  be  enlarged 
by  an  incision  in  a  downward  direction. 

2.  Slitting  the  jtrepwe  may  be  done  with  scissors,  or  with  a  curved 
bistoury  guided  by  a  director,  introduced  between  the  glans  and 
prepuce.  In  either  case  the  mucous  membrane  should  be  united  to 
the  skin-flaps  by  fine  sutures  after  twisting  or  tying  any  bleeding 
vessels.  Care  should  be  taken  not  to  pass  the  director  into  the 
meatus,  and  to  ensure  that  the  mucous  membrane  is  slit  quite  back 
to  the  corona.  This  operation  is  very  inferior  to  circumcision,  and 
should  rarely  be  employed. 

3.  Dilatation  of  the  prepuce  may  be  accomplished  in  slight  cases 
by  a  daily  endeavour  to  draw  back  the  contracted  prepuce  over  the 
glans.  It  may  also  be  done  by  the  preputial  dilator,  or  by  forcible 
separation  of  the  blades  of  the  dressing  forceps,  though  such  means 
are  not  often  successful.     Circumcision  is  much  better. 

Circumcision  should  be  performed — 1.  If  the  preputial  orifice  is 
greatly  contracted ;  2.  If  the  prepuce  is  very  long ;  3.  If  inflam- 
matory changes  are  occurring  beneath  it ;  4.  If  it  is  adherent  to  the 
glans  so  that  it  cannot  be  retracted  ;  5.  If  any  of  the  usual  sequelae, 
as  hernia,  prolapse  of  the  rectum,  etc.,  are  present. 

Primary  venereal  sores  or  chancres. — Two  chief  varieties  of 
venereal  sore  or  chancre  occur,  the  syphilitic  or  infecting,  and  the 
local  contagions  or  non-infecting.  Either  of  these  may  be  accom- 
panied by  sloughing  or  phagedena,  and  is  then  spoken  of  as  a 
sloughing  or  phagedenic  sore  or  chancre. 

1.  The  jirimary  syphilitic  chancre  has  already  been  described  in 
the  section  on  Syphilis  (p.  75). 

2.  The  local  contagious  or  non-infecting  sore,  the  soft  chancre  or 
chancroid,  as  it  is  sometimes  called  to  distinguish  it  from  the  hard 
or  syphilitic  chancre,  is  described  at  p.  71. 

Diagnosis. — The  main  differences  between  a  non-infecting  or  soft 
sore,  and  an  infecting  or  hard,  are  the  following :  The  soft  sore 
is  generally  unattended  with  induration  ;  in  the  hard  the  induration 
is  generally  well  marked.  The  soft  occurs  within  a  few  days  of 
inoculation  ;  the  hard  not  till  after  three  to  five  weeks.  In  the  soft 
the  secretion  is  abundant  and  purulent;  in  the  hard  scanty,  and 
often  consists  of  little  more  than  epithelial  debris.  The  soft  can  be 
re-inoculated  on  the  same  patient,  and  hence  is  frequently  multiple ; 
the  hard  cannot  be  re-inoculated  on  the  same  patient,  and  hence  is 
single  unless,  as  very  rarely  happens,  the  patient  is  inoculated  in 
two  places  at  the  same  time.  The  bubo  following  the  soft  sore  is 
often  single,  at  first  brawny,  then  soft,  and  very  liable  to  suppurate. 
That  following  the  hard  sore  is  multiple,  hard,  and  the  glands 
almond-shaped ;  it  very  rarely  suppurates.  A  patient,  however, 
may  be  inoculated  with  syphilis  at  the  same  time  that  he  receives 
a  soft   sore.      Hence,    when  the   incubative   period  of  syphilis  has 
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passed,  the  soft  sore  may  take  on  the  characters  of  the  hard  sore. 
Till  this  period  is  over,  therefore,  a  cautious  prognosis  as  to  the 
probable  occurrence  of  secondary  symptoms  should  be  given.  It  is 
consequently  not  uncommon  to  find  a  patient  with  a  chancre  which 
presents  characters  both  of  the  hard  and  soft  sore.  A  soft  sore 
must  also  be  distinguished  from  a  crop  of  hepetic  vesicles.  The 
latter  are  small,  numerous,  and  grouped  close  together,  there  is 
usually  a  history  of  repeated  attacks,  and  but  very  slight  or  no 
enlargement  of  the  inguinal  glands. 

Treatment. — Local  treatment  only  is  necessary,  and  consists  in 
scrupulous  cleanliness,  protection  of  the  sore  from  irritation,  and 
the  application  of  black-wash,  zinc  lotion,  or  iodoform.  Should  the 
glands  become  inflamed,  rest  in  the  recumbent  posture  is  essential. 
If  suppuration  threatens,  boric  acid  fomentations  must  be  applied, 
and  a  free  incision  made.  Should  any  intractable  sinuses,  as 
frequently  happens,  be  left  after  the  bubo  has  suppurated,  they 
should  be  laid  freely  open,  and  allowed  to  granulate  from  the  bottom. 

3.  The  sloughing  sore  is  due  to  want  of  cleanliness  or  the  reten- 
tion of  irritating  discharges  by  a  long  foreskin,  and  generally 
occurs  in  weakly  or  debilitated  subjects.  The  sore,  which  is  covered 
with  a  yellow  slough,  and  is  surrounded  by  an  angry  areola  of 
inflammation,  spreads  rapidly,  and  is  attended  with  considerable 
swelling  and  oedema  of  the  penis.  The  general  appearances  of  the 
ulcer  and  its  appropriate  treatment  have  already  been  given  in  the 
section  on  Ulcers  (p.  34). 

4.  The  phagedenic  sore. — Phagedena  may  attack  both  the  hard 
and  soft  sore,  but  is  said  by  Mr.  Hutchinson  to  be  a  more  frequent 
complication  of  the  former  than  of  the  latter.  Like  the  sloughing 
sore,  it  may  be  due  to  want  of  cleanliness  and  neglect,  or  to  the 
irritation  of  the  discharges  retained  by  a  long  foreskin.  It  seldom, 
however,  occurs  to  any  serious  extent,  except  in  those  whose  con- 
stitutions are  broken  down  by  want  of  food,  abuse  of  alcohol, 
debauchery,  or  exhausting  disease.  For  a  description  of  the 
characters  and  treatment  of  this  ulcer  see  p.  34. 

Induration  of  the  corpora  cavernosa. — The  corpora  cavernosa 
are  subject  to  painful  induration,  which  hinder  and  distort  the  penis 
in  erection.  This  induration  may  be  of  gonorrhceal  origin,  a  marked 
form  of  chordee,  or  due  to  a  gummatous  induration  or  to  gout.  A 
steadily-increasing  mass  may  prove  to  be  a  sarcoma.  Treatment. — 
Mercury  ointment  covered  with  lint  is  applied  each  night,  iodide  of 
potassium  administered,  also  morphine  suppositories  and  bromide  of 
potassium,  for  painful  erections.  If  the  induration  progresses,  the 
penis  must  be  amputated. 

Elephantiasis  of  the  penis. — The  organ  is  much  enlarged  by 
thickening  of  the  skin  and  subcutaneous  tissue,  as  the  result  of 
filariasis  (see  p.  113)  or  of  repeated  attacks  of  venereal  disease  in  a 
patient  with  phimosis.      For  treatment  see  El^hantiasis  Scroti. 
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Epithelioma  of  the  penis  generally  l>egins  as  a  warty  growth 
or  as  an  ulcer  on  the  glans  or  inner  surface  of  the  prepuce.  Old  age 
is  looked  upon  as  the  chief  predisposing,  and  the  irritation  of 
retained  secretion  under  a  long  prepuce  as  the  common  exciting 
cause.  The  indurated,  sinuous  and  everted  edges  of  the  ulcer,  the 
warty  base,  sanious  and  foul  discharge,  rapid  growth,  advanced 
age  of  the  patient,  and  later,  the  involvement  of  the  inguinal 
glands,  will  generally  serve  to  distinguish  it  from  warts  or  venereal 
ulcers,  for  which  it  may  be  mistaken.  If  allowed  to  run  its  course, 
the  whole  penis  becomes  infiltrated  with  the  growth  ;  the  lumbar, 
as  well  as  the  inguinal  glands,  become  involved ;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  exhaustion  or 
haemorrhage.  The  internal  organs  are  not  usually  affected. 
Treatment. — If  seen  early,  the  growth  alone  may  be  excised, 
together  with  the  inguinal  glands,  although  they  may  apparently 
be  unaffected.  As  a  rule,  however,  the  penis  should  be  amputated 
in  front  of  the  scrotum.  If  the  disease  extends  backwards  to 
the  scrotum  the  latter  structure  may,  under  certain  conditions, 
be  split,  the  whole  [>enis,  with  the  crura,  removed,  and  the  urethra 
stitched  to  the  perineum.  If  the  glands  are  extensively  involved  and 
have  implicated  the  femoral  vessels  no  operation  should  be  done. 

Amputation  of  the  penis. — In  front  of  the  scrotum.  A 
dorsal  skin-flap  is  raised,  half  the  circumference  of  the  penis  in 
length  and  breadth,  and  the  remaining  skin  divided  transversely  on 
a  level  with  the  base  of  the  flap.  The  corpora  cavernosa  are  next 
cut  through  at  the  same  level,  and  the  corpus  spongiosum  three- 
quarters  of  an  inch  in  front.  The  urethra  is  now  dissected  out  of 
the  corpus  spongiosum,  and,  after  bleeding  vessels  have  been  tied, 
is  passed  through  a  vertical  elliptical  incision  in  the  centre  of  the 
dorsal  flap.  The  flap  is  united  to  the  skin  on  the  under  aspect  of 
the  penis  by  sutures.  The  end  of  the  urethra  projecting  through 
the  incision  in  the  flap  is  slit  vertically  and  horizontally,  and  the 
four  pieces  stitched  to  the  flap.  The  raw  surface  of  the  stump  is 
thus  completely  covered  in,  and  union  by  the  first  intention  occurs. 
A  catheter  is  passed  and  made  to  project  through  the  dressings. 
Hemorrhage  during  the  operation  is  restrained  by  the  Augers  of  an 
assistant.  The  two  dorsal  arteries  and  the  arteries  of  the  corpora 
cavernosa  and  of  the  septum  usually  require  ligature. 

On  account  of  the  retraction  of  the  stump,  which  sometimes 
occurs  if  a  sufficiently  long  piece  of  the  urethra  is  not  left,  and  the 
diminished  expulsive  power  in  old  patients,  with  slight  prostatic 
hypertrophy,  it  may  occasionally  be  advisable  to  dissect  up  the 
urethra  and  fix  it  in  the  perineum.  Then  the  penis  is  cut  off  in 
front  of  the  scrotum,  and  the  scrotal  portion  of  the  urethra  in  front 
of  that  fixed  in  the  perineum  is  bluntly  separated,  the  raw  surfaces 
of  the  corpora  cavernosa  sutured  together  to  arrest  haemorrhage,  and 
the  skin  united  over  the  stump.     A  rubber  catheter  is  passed  into 
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the  bladder,  through  the  perineum,  and  the  urine  conducted  into  n 
vessel  under  the  bed  for  a  day  or  two,  after  which  the  patient  |msses 
urine  readily  on  a  bed-pan,  and  later  has  to  do  ho  in  a  Hitting  posture 
(the  great  objection  to  this  method).  The  inguinal  glandx  must 
be  closely  watched,  and  excised  on  the  first  sign  of  enlargement. 

Excision  of  the  whole  penis.  —  A  sound  is  passed  into  the 
bladder,  and  the  patient  placed  in  the  lithotomy  position.  The 
scrotum  having  been  split  and  the  incision  carried  over  the  root 
of  the  penis,  the  corpus  spongiosum  is  dissected  off  the  corpora 
cavernosa  as  far  as  the  triangular  ligament,  and  is  then  divided, 
leaving  the  proximal  portion  long  enough  to  protrude  from  the 
lower  end  of  the  external  wound.  The  suspensory  ligament  is  next 
severed,  the  dorsal  vessels  tied,  and  the  crura  of  the  corj>ora  caver- 
nosa separated  from  the  iscbio-pubic  rami  with  a  raspatory.  The 
external  wound  is  now  closed  except  below  where  the  urethra  is 
brought  out.  The  fixation  of  the  urethra  is  facilitated,  and  its 
subsequent  contraction  prevented,  by  splitting  the  end  in  the  way 
described  above.  If  the  inguinal  glands  are  enlarged,  the  incision 
round  the  root  of  the  penis  should  be  prolonged  upwards  to  the 
groin,  so  that  the  glands,  together  with  the  lymphatic  vessels 
running  to  them,  may  be  removed  in  one  piece.  Some  surgeons 
recommend  that  castration  should  be  performed  at  the  same  time. 

DISEASES    OF   THE    SCROTUM,    SPEKMATIC    CORO,    AXIf   IMiUI.K. 

Epithelioma  of  the  scrotum,  often  called  chimney  *we*rpf* 
cancer,  from  the  frequency  with  which  it  occur*  in  chimney 
sweepers  owing  to  the  irritation  of  the  a/iot,  generally  begin*  as  a 
dark  wart  or  tubercle,  which  ultimately  ulcerates,  producing  a  wtrp, 
with  hard  sinuous  everted  edges,  and  an  irregular  warty  tuberon* 
base.  In  some  instances  ulceration  i*  delayed  and  the  cancer  take* 
the  form  of  a  typical  cauliflower-like  growth.  At  tiroes  it  begins 
as  a  chronic  eczema.  The  irritant  would  appear  to  he  no*,  u&r(-\y 
the  carbon  of  the  soot,  bnt  one  or  more  of  the  prolnct*  of  the 
destructive  distillation  of  coal,  aa  the  cancer  doe*  not  o^enr  from 
soot  produced  by  the  horning  of  wood,  and  in  found  Arnorigst  vufrVrr* 
in  coal-tar  and  its  products.  The  inguinal  glar.d*  Y*'f/rf.*  enlar/e/! 
early,  at  first  from  inflammatory  infiltration.  U'er  frorr.  ;r,?A*ior. 
by  the  epithelial  growth,  hut  the  di**a*e  doe*  r.o*,  **  *  r  .>. 
affect  internal  organs.  The  testicle  ma 7  -v/aaior..**!;'  '**/*;** 
involved,  when  *he  lumbar  gland*  will  h*.  *<v,r..*r  *.r  .^er,  **ee*ed. 
Death  w  commonly  due  to  the  e7h*o*fior.  *\A  **~av*  '*"/.  .iwj  >,y  *ne 
ulceration  in  the  hvjnir.ai  /Ian*-**,  <-,r  h;**v.<vr,V</-  ■'•v-*.  fcr«-  v>**  -.■/ 
of  a  large  hiriOl-T-wes  .*.%  *.he  grv.-..  T fit •■•■-'■-?  ?  **.*  *.-.<"!  ■***•' -r 
excision  with  toe  icnif.*.  4n«1  r*nw7*i  -',r  fctv  ■■/,-, a,  /:*.■.•-:*  ' 
enlarged  and  hart.  If  the  vatic*  :*  ir.-v  ■*-:  -  -••-.-.».«'.  ■«*  *-.'.*■*#».-■; 
at  the  wune  time.      The  *ic;n  of  the  pAr*  >    vr7   a.-    *-.v.    t.*h«-,n^ 
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the  testicle  may  be  denuded,  it,  as  a  rule,  rapidly  becomes  covered 
in.  If  there  is  not  sufficient  skin,  the  testicle  must  be  removed. 
When  a  deep  dissection  is  necessary  for  the  removal  of  the  disease, 
a  staff  should  be  placed  in  the  urethra  to  avoid  injuring  that  canal 

(Edema  of  the  scrotum,  owing  to  the  laxity  of  the  tissues, 
is  common.  It  may  occur  in  kidney  and  heart  disease  as  part 
of  the  general  dropsy,  or  it  may  be  caused  by  inflammation  of 
the  neighbouring  parts,  as  the  testicle.  It  is  also  met  with  in 
extravasation  of  urine,  and  may  occur  after  an  operation  for  hernia, 
varicocele,  etc. 

Erysipelas  of  the  scrotum  may  be,  the  result  of  slight 
injuries,  abrasions,  etc.  It  is  attended  with  great  swelling,  and 
oedema,  but  with  little  or  no  redness,  and  is  very  liable  to  terminate 
in  extensive  sloughing  and  gangrene.  The  same  general  and  local 
treatment  should  be  adopted  as  described  under  Erysipelas,  with 
free  and  early  incisions  should  suppuration  threaten. 

Eczema  and  prurigo  of  the  scrotum  require  no  special  mention. 

Elephantiasis  scroti  is  an  enormously  hypertrophied  condition 
of  the  skin  and  connective  tissue  of  the  scrotum,  the  result  of 
filiariasis.  The  scrotum  may  enlarge  to  the  size  of  the  head,  or 
hang  down  to  the  knee  as  a  pear-shaped  tumour,  or,  larger  still, 
may  touch  the  ground,  and  the  patient  have  to  move  with  the  mass 
supported  on  a  go-cart  or  wheelbarrow.  The  swelling  consists  of 
cedematous  fibrous  tissue  in  which  may  develop  cysts  or  multiple 
abscesses,  aud  contains  two  cavities,  the  tunica?  vaginales  testis.  As 
the  tumour  grows  the  testicles  attached  by  the  remains  of  the  guber- 
naculum  testis  are  likewise  pulled  down  and  the  cord  is  enormously 
lengthened.  The  fluid  in  the  tunica  vaginalis  may  be  serous  or 
chylous,  or  it  may  become  purulent.  The  skin  is  rugous,  ulcerated, 
or  may  leak  lymph  or  chyle  (lymph  scrotum).  The  penis  is  dragged 
down  and  urine  dribbles  out  of  a  depression  on  the  front  of  the  mass. 
The  progressive  enlargement  is  frequently  added  to  by  intercurrent 
attacks  of  inflammation.  Elephantiasis  of  the  penis  or  of  the  clitoris 
is  similarly  produced. 

Treatment. — A  time  is  selected  when  the  patient  is  free  from  fever 
and  the  mass  is  elevated,  e.g.,  by  means  of  pulleys,  for  some  hours. 
An  elastic  band  is  then  tied  tightly  round  the  base  and  kept  from 
slipping  forwards  by  skewers  transfixing  the  pedicle.  Flaps  are 
turned  up  of  healthy  skin,  and  the  penis  and  testicles  are  dis- 
sected out,  the  mass  cut  away,  vessels  tied,  and  a  dressing  of 
gauze  packed  between  the  flaps  over  the  testicles  and  penis  which 
soon  become  covered  with  skin. 

Hydrocele  is  a  collection  of  serous  fluid  in  connection  with  the 
testicle  or  spermatic  cord. 

I.  Hydroceles  in  relation  with  the  testis. 

A.  The  fluid  is  contained  within  the  tunica  vaginalis.  Of  this 
form  there  are  four  varieties.     (1)  The  common  or  vaginal  hydrocele 


HYDROCELE. 


1041 


in  which  the  normal  tunica  vaginalis  in  simply  distended  with  serous 
fluid     This  term  may  bo  either  acute  or  chronic.     (2)  The 
genital  hydrocele  in  which  the  fluid  is  contained  in  an  unobliterated 


Rta.  G22.— ElepbulMflia  scroti  in  A  Fiji  I»T*n<1er.  Weight  90  llu.  Crowd  Kg  kind 
liermiftaion  From  Dr.  J*  B,  Hamilton's  article  in  tfa  lrtt*.»i'huii MM  Text  Itoik 
of  Surgery* 

funicular  process  of  the  tunica  vaginalis  communicating  with  the 
general  peritoneal  cavity,     (3)  The  infantile  hydrocele  in  which  the 
tunica  vaginalis  proper  and  part  of  the  funicular  process  is  distended 
w.  3  x 
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with  fluid  as  far  as  the  external  abdominal  ring,  the  funicular  ] 
in  the  inguinal  canal  having  been  obliterated.  Of  this  form  there  is 
a  sub- variety,  the  hydrocele  en  bissac  in  which  the  funicular  process 
has  been  obliterated  at  the  internal  abdominal  ring  and  is  contracted 
at  the  external  ring  so  that  there  are  two  sacs  continuous  with  each 
other  by  a  narrow  neck.  (4)  The  inguinal  hydrocele  in  which  the 
tunica  vaginalis  is  distended  with  fluid  around  the  testicle  retained 
in  the  inguinal  canal.  The  sac  generally  communicates  with  the 
peritoneal  cavity. 

B.  The  fluid  is  not  contained  in  the  tunica  vaginalis.  Of  this 
form  there  are  two  varieties:  (1)  The  encysted  hydrocele  of  the 
epididymis  in  which  the  fluid  is  contained  in  a  sac  connected  with 
the  epididymis.  (2)  The  encysted  hydrocele  of  the  testis  in  which  the 
fluid  is  contained  in  a  space  between  the  tunica  albuginea  and  the 
tunica  vaginalis. 

II.  Hydroceles  in  relation  with  the  spermatic  cord. — Two 
varieties  are  described:  (1)  Diffuse  hydrocele  of  the  cord,  which  is 
nothing  more  than  a  localised  oedema  of  the  connective  tissue  of  the 
cord.  (2)  Encysted  hydrocele  of  the  cord  in  which  there  is  a  distinct 
sac  containing  fluid  and  arising  either  (a)  in  connection  with  an 
unobl iterated  portion  of  the  funicular  process  of  the  tunica  vaginalis, 
or  (b)  in  connection  with  some  persistent  remains  of  the  genital 
portion  of  the  Wolffian  body,  viz.,  the  paradidymis  of  Waldeyer  or 
organ  of  Giraldes. 

Common  or  vaginal  hydrocele  is  a  collection  of  serous  fluid 
in  the  cavity  of  the  tunica  vaginalis. 

Causes. — Infancy,  middle  age,  heredity,  gout,  and  malaria  are 
said  to  predispose  to  it ;  whilst  slight  injuries,  repeated  strains,  the 
presence  of  loose  bodies  in  the  tunica  vaginalis,  and  certain  chronic 
diseases  of  the  testicle  are  sometimes  exciting  causes.  Often,  how- 
ever, no  apparently  efficient  cause  whatever  can  be  discovered.  A 
collection  of  fluid  in  the  tunica  vaginalis  is  common  in  connection 
with  gonorrheal  epididymitis,  a  contusion  of  the  scrotum  or  punc- 
tured wound  of  the  tunica  vaginalis,  and  is  then  spoken  of  as  acute 
vaginal  hydrocele.  It  usually  subsides  in  a  few  days  with  the  disease 
or  injury  to  which  it  is  secondary.  The  chronic  form  may  occur  in 
syphilitic  disease  of  the  testis  (Fig.  529,  p.  1056). 

Pathology. — By  some  it  is  looked  upon  as  a  passive  dropsy,  due 
to  a  loss  of  balance  between  the  secreting  and  absorbing  power  of 
the  tunica  vaginalis  ;  by  others  it  is  believed  to  be  due  to  chronic 
inflammation.  The  fluid  is  of  a  pale  straw  colour,  with  a  specific 
gravity  of  1,020  to  1,030,  and  contains  a  large  quantity  of  albumen. 
The  dilated  tunica  vaginalis  is  usually  thin ;  but  in  long-standing 
cases  it  is  occasionally  greatly  thickened,  and  may  be  of  cartila- 
ginous consistency.  The  coverings  are  the  same  as  those  of  the 
testicle,  viz.,  skin,  superficial  fascia,  dartos,  and  intercolumnar, 
cremasteric  and  infundibuliform  fascia). 
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Symptoms* — Ordinary  hydrocele  forma  a  smooth,  tense,  elastic  or 
fluctuating  swelling  iu  the  scrotum,  of  a  pyrifurm,  globular  or  ov:d 
shape,  and  is  frequently  slightly  constricted  at  its  middle  or  at  its 
lower  or  upper  part.  The  chief  diagnostic  sign  is  its  translueeney. 
If  the  walla  are  very  thick  it  tnay  appear  opaque  when  examined 
for  irHUsluccney  in  the  usual  way  by  the  light  of  a  candle  ;  hot  wc 
have  never  met  with  a  hydrocele,  however  thick  its  walls,  winch  ffu 
not  found  translucent  when  a  powerful  light,  as  that  of  an  electric 
bell  lamp,  was  used-  The  cord  is  free,  and  then.'  is  DO  impulse 
Of]  coughing,  signs  which  serve  to  distinguish  it  from  a  hernia. 
When  the  hydrocele  extends  up  the  funicular  portion  of  the  tunica 
ragitiftHa  into  the  inguinal  canal  there  may,  however,  be  a  trans- 
mitted impulse  from  the  abdominal  wall;  it  might  then  be  t&iftt&keei 
fof  an  irreducible  hernia.  The  dnlness  on  percussion,  the  history 
that  il  bogus  at  the  bottom  of  the  scrotum,  and  the  translueeney,  if 
the  light  be  powerful  enough,  will  distinguish  it     The  trausluceney 


Flo,  023. — Tapping  a  hydrocele.     (Brjiknt's  Sury«rf.) 


must  not  be  relied  upon  entirely,  since  an  euteroceleiu  an  infant  con- 
taining only  empty  intestine  is  translucent,  and  if  strangul  m  I, 
would,  like  a  hydrocele,  be  irreducible,  and  give  no  impulse  mi 
crying.  Au  hydatid  cyst  iu  the  tunic*  vaginalis  would  also  be 
translucent.  The  testicle  is  situated  behind  and  near  the  lower- 
part  of  the  hydrocele,  save  in  exceptional  oases  where  adhesions 
tkftTe  been  contracted  to  the  anterior  wall  or  the  testicle  has 
d  eseeud  cd  ret  n  tverted. 

The  traa&n&it  may  be  palliative  or  radical.  Palliativr  trtatmriit 
consists  in  tapping  the  hydrocele  with  a  trocar  rod  cannula,  ami 
repeating  the  operation  from  time  to  time  as  required.  Itefore 
tapj.ing  a  hydrocele  the  situation  of  the  testicle  should  be  made 
out*  lest  it  he  injured  by  the  trocar.  This  can  usually  be  done  by 
marking  the  opaijue  spot  whilst  examining  for  trauslucency,  and  by 
the  pttient'a  sensation  on  handling  it.  If  the  sac  is  not  very  I 
the  testicle  can  be  felt,  Choose  a  spot  for  puncture  on  the  front 
of  the  swelling,  free  from  scrotal  veins,  which  can  readily  be  seen 
through  the  skin,  and  having  made  out  the  situation  of  the  testicle, 

3x2 
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grasp  the  tumour  from  behind  with  the  palm  of  the  hand  so  as  to 
make  it  tense,  and  plunge  the  trocar  and  cannula,  held  as  in  Fig.  523, 
sharply  into  the  sac  to  ensure  perforating  the  wall.  The  trocar 
should  be  directed  at  first  backwards,  and  then  immediately  turned 
upwards  to  avoid  wounding  the  testicle.  Having  withdrawn  the 
fluid,  remove  the  cannula,  and  apply  a  small  pad  fixed  by 
collodion  or  strapping. 

A  cure  is  sometimes  effected  by  injecting  tincture  of  iodine  into 
the  sac  through  the  cannula  after  having  withdrawn  the  fluid.  The 
quantity  injected  is  usually  about  two  drachms.  If  ten  drops  of  a 
5  per  cent,  solution  of  cocain  are  injected  before  the  iodine  no  pain 
generally  is  felt  at  first,  but  as  the  effect  of  the  cocaine  wears  off, 
intense  pain,  lasting  for  an  hour  or  more,  is  often  experienced. 
Injections  of  3J.  of  pure  carbolic  acid  or  of  perchloride  of  mercury 
(1  in  2,000)  into  the  emptied  sac  appear  to  be  equally  effective. 
The  injection  sets  up  some  amount  of  inflammation  and  pain,  often 
severe,  and  cures  by  restoring  the  balance  between  the  secreting  and 
absorbing  power  of  the  tunica  vaginalis,  or  occasionally  by  causing 
adhesions  between  the  two  layers  of  the  tunica  vaginalis.  The 
injection,  however,  often  fails,  or  there  is  recurrence  after  a  year  or 
two.  Ilarely  the  patient  is  left  with  a  painful  testis  surrounded 
by  indurated  scar  tissue. 

Operative  Treasures  for  hydrocele. — The  sac  may  be  laid  open, 
its  surface  scrubbed,  and  then  sewn  up  except  for  a  dependent 
drain.  Or  in  addition,  the  parietal  wall  of  the  sac  may  be  excised, 
or  the  sac  and  testis  are  first  separated  from  the  dartos,  then  the 
sac  is  slit  up  its  whole  length,  reflected  backwards  on  each  side  and 
the  edges  sutured  together  behind  the  epididymis.  By  this  inversion 
of  the  sac  all  the  serous  membrane  is  in  contact  with  the  raw  inner 
surface  of  the  dartos.  Another  method  recently  introduced  is  to 
make  a  small  openiug  in  the  sac,  and  when  the  fluid  has  escaped  to 
turn  out  the  testicle,  thus  leaving  it  outside  the  sac  walls.  Each 
of  these  methods  has  been  followed  by  recurrence.  The  only 
absolutely  certain  method  is  to  lay  the  sac  widely  open,  cut  away 
as  much  as  possible  of  the  parietal  wall,  and  firmly  plug  the  cavity 
with  gauze,  changed  at  each  dressing  to  ensure  that  it  granulates  up 
from  the  bottom.  It  is  especially  indicated  when  the  wall  has  become 
much  thickened. 

The  hydroceles  so  frequently  seen  in  young  children  generally 
undergo  a  spontaneous  cure,  and  nothing  beyond  an  evaporating 
lotion  is  usually  necessary.  Should  the  hydrocele  prove  intract- 
able, however,  it  may  be  punctured  with  a  fine  trocar  and  cannula, 
and,  if  necessary,  afterwards  injected  with  a  weak  solution  of  iodine. 
If  this  fails,  it  may  be  dissected  out.  A  persistent  swelling  may  prove 
to  be  tuberculous. 

Congenital  hydrocele  is  a  collection  of  fluid  in  the  sac  of  the 
tunica  vaginalis,  the  funicular  process  of  which  through  an  arrest 
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of  development  has  remained  unobliterated.  The  fluid,  therefore, 
unless  the  aperture  of  communication  is  very  small,  can  be  readily 
pressed  back  into  the  abdominal  cavity,  and  an  expansile  impulse 
is  given  to  it  on  coughing  or  crying.  In  this  respect  it  resembles  a 
congenital  hernia,  as  it  does  also  by  coming  on  slowly  shortly  after 
birth,  and  by  occupying  the  inguinal  canal,  as  well  as  the  scrotum  ; 
but  its  translucency,  dulness  to  percussion,  regularity  of  outline, 
uniform  feel,  and  the  fact  that  the  fluid  goes  back  slowly  when 
pressed  upon,  and  without  the  sudden  slip  or  gurgle  as  is  the  case 
in  a  hernia,  should  serve  to  distinguish  it.  It  should  not  be  for- 
gotten that  a  piece  of  omentum  or  intestine  may  descend  into  the 
sac  of  the  hydrocele.  At  times,  the  aperture  of  communication 
between  the  funicular  process  and  the  general  peritoneal  cavity  is 
closed,  and  though  the  hydrocele  may  still  extend  more  or  less  up 
the  inguinal  canal,  the  fluid  cannot  be  pressed  back  into  the 
abdominal  cavity.  To  this  condition  the  name  of  infantile  hydrocele 
has  been  given. 

Treatment. — A  truss  should  be  applied  over  the  inguinal  canal 
to  promote  the  obliteration  of  the  funicular  portion  of  the  tunica 
vaginalis,  and  to  prevent  the  descent  of  a  hernia,  and  subsequently 
the  hydrocele  may  be  treated  in  the  ordinary  way.  Should  this  not 
suffice,  the  funicular  process  may  be  exposed  by  open  incision,  the 
neck  ligatured,  and  the  sac  removed.  As  a  rule,  however,  when 
the  obliteration  of  the  funicular  portion  has  been  accomplished,  the 
hydrocele  undergoes  a  spontaneous  cure. 

Encysted  hydrocele  of  the  testicle  and  epididymis. — This 
term  is  applied  to  a  cyst  or  cysts  formed  in  connection  with  the 
testicle  or  epididymis,  but  having  no  communication  with  the  cavity 
of  the  tunica  vaginalis.  Cysts  in  connection  with  the  testicle  itself 
are  very  rare.  They  are  formed  by  the  collection  of  fluid  between 
the  tunica  albuginea  and  tunica  vaginalis,  and  require  no  further 
description  here.  Encysted  hydroceles  of  the  epididymis,  however, 
though  still  rare,  are  more  often  met  with,  and  may  be  divided  into 
(1)  the  subserous  cysts,  which  are  of  no  clinical  importance,  except 
that  they  may  sometimes  become  pedunculated,  and  then  getting 
detached  may  form  loose  bodies  in  the  tunica  vaginalis,  and  (2)  the 
parenchymatous  or  spermatic  cysts.  The  latter  are  thin-walled,  mem- 
branous cysts  lined  with  cubical  epithelium,  and  containing  a 
watery,  slightly  opalescent  or  milky  fluid,  in  which  there  is  often  an 
abundance  of  spermatozoa.  The  presence  of  the  spermatozoa  may 
be  due  to  the  rupture  into  the  cyst  of  one  of  the  seminal  ducts ; 
or  to  the  cyst  being  developed  in  connection  with  a  seminal  duct. 
The  origin  of  these  cysts  is  doubtful.  They  are  generally  believed, 
however,  to  be  developed  from  some  of  the  ftetal  remains  of  the 
Wolffian  body  or  Mullcrian  duet,  such  as  the  organ  of  Giraldes, 
hydatid  of  Morgagni,  etc.,  so  abundant  in  the  situation  of  the 
epididymis. 
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Signs. — They  appear  as  tense,  fluctuating,  translucent,  moveable, 
globular,  smooth  or  tabulated  swellings,  without  impulse  on  cough, 
and  situated  immediately  above  or  behind  the  testicle.  The  cord 
is  generally  free.  They  are  often  combined  with  an  ordinary 
hydrocele. 

Treatment. — These  cysts  usually  give  rise  to  no  inconvenience, 
but  should  they  increase  in  size  and  cause  pain,  they  may  be  tapped 
in  the  ordinary  way,  or,  if  this  fails,  dissected  out  with  strict  anti- 
septic precautions.     Injection  has  not  been  attended  with  success. 

Encysted  hydrocele  of  the  spermatic  cord  is  a  collection 
of  serous  fluid  in  an  unobliterated  portion  of  the  funicular  process 
of  the  tunica  vaginalis.  The  fluid  is  similar  to  that  of  an  ordinary 
hydrocele.  The  coverings  of  the  cyst  are  those  of  the  funicular 
process,  viz.,  the  skin,  and  the  superficial,  intercolumnar,  cremas- 
teric, and  infundibuliform  fascia? ;  the  vas  with  the  spermatic 
arteries  and  veins  are  behind  it. 

Signs. — An  encysted  hydrocele  of  the  cord  appears  as  a  well- 
defined,  tense,  oval  or  globular,  fluctuating,  freely  moveable  swelling 
in  the  course  of  the  spermatic  cord.  It  is  unconnected  with  the 
testicle  below,  and  cannot  be  reduced  into  the  abdomen  above 
although  it  may  be  pushed  some  distance  up  the  inguinal  canal. 
It  is  translucent,  and  gives  no  impulse  on  coughing.  But  when 
high  up  in  the  inguinal  canal,  it  may  be  difficult  to  distinguish  from 
a  small  irreducible  hernia,  as  an  impulse  is  communicated  to  it 
from  the  abdominal  walls,  and  it  may  be  impracticable  to  detect  its 
translucency.  A  cautious  puncture  with  an  exploring  needle  may 
then  be  necessary  to  diagnose  it. 

Treatment. — Painting  with  tincture  of  iodine  may  first  be  tried. 
This  failing,  the  cyst  should  l>e  punctured  with  a  small  trocar  and 
cannula.  Should  it  refill,  it  may  be  injected  with  iodine,  etc.,  like  an 
ordinary  hydrocele,  or  it  may  be  laid  open  by  an  aseptic  incision ; 
or  better,  dissected  out,  and  if  it  communicates  with  the  peritoneal 
cavity,  a  fact  which  may  be  determined  by  passing  an  aseptic  probe 
along  its  neck,  the  neck  should  be  freed  and  ligatured  as  high  up  as 
possible.  Before  undertaking  its  radical  cure  by  injection,  it  must 
be  ascertained  that  there  is  no  communication  with  the  peritoneum. 
This  may  usually  be  done  by  noting  that  no  decrease  in  size  takes 
place  on  applying  steady  pressure  for  some  little  time. 

A  hydrocele  of  a  hernia  sac  is  said  to  result  when  the  sac  of 
a  pre-existing  hernia  has  become  distended  with  fluid  after  the 
contents  of  the  sac  have  been  reduced  and  its  neck  has  from  some 
cause,  as  an  adherent  piece  of  omentum,  become  obliterated.  Signs. 
— The  swelling  is  elastic,  fluctuant  and,  perhaps,  translucent.  There 
is  no  impulse  on  coughing,  but  a  history  of  a  former  hernia  in  the 
situation  in  which  the  swelling  has  formed.  Treatment. — It  should 
be  cut  down  upon  the  neck  ligatured,  and  the  sac  itself  dissected 
down. 
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Chylocele  is  a  distension  of  the  tunica  vaginalis  with  chylous 
fluid  which  when  endemic  in  origin  contains  filarial  embryos.  It 
Eonm  an  opaque  instead  of  a  translucent  tumour. 

Varicocele  is  Formed  by  the.  puuipinir'nnu  plexus  of  veins  when 
more  than  normally  dilated  and  elongated  to  l^;ome  tortuous.      It 

■  is  a  congenital  variation  from  the  normal  in  the  direction  of  excess. 
The  pampiniform  plexus  Ijolongs  in  the  embryo  to  the  Wolffian  toffy, 
tod  is  later  on  transferred  with  the  vas  deferens  to  the  service  of  the 
testis.  In  the  course  of  development  many  of  the  embryonic  veins 
are  obliterated,  as  may  lie  seen  if  sections  be  made  of  the  GOfd  16 
various  ages,  and  this  obliteration  goes  on  to  a  more  marked  extent 
on  the  right  side  than  on  the  left,  After 
puberty  the  veins  are  to  he  felt  in  most  people 
on  the  left  side  when  the  scrotum  is  relaxed. 
It  is  an  excessive  persistence  of  these  veins  and 

■  their  dilatation  and  elongation  as  puberty  is 
reached  that  constitutes  varicocele.  In  a  few 
cases  the  varicocele  is  so  large  as  to  form 
without  doubt  a  pathological  condition.  And 
in  a  certain  percentage  of  perfectly  healthy  men 

■  the  veins  are  sufficiently  marked  to  lie  called  a 
varicocele  by  medical  examiners  for  the  military 
and  other  public  services.  For  when  other  causes 
of  temporary  fulness  occur,  such  as  hard  work, 
marohing)    straining,    long    itaoding    in    bot 

climates,  ami  debility,  drawing  and  aching 
pains  begin  to  l>e  felt  and  supply  a  reason  for 
going  off  duty  or  an  opportunity  for  malingering. 
Hence  the  reason  for  requiring  the  excision  of 
varicocele  J w? fore  entering  the  services.  In  some 
rusts,  either  in  the  individual  QC  in  other  mem- 
bers of  his  family,  other  venous  dilatations, 
■  such  as  piles  and  varicose  saphenous  veins  arc 
found,  Exceptionally  a  varicocele  is  symptomatic  of  an  aUlonunal 
tumour,  such  as  a  kidney  tumour,  or  aneurysm.  Other  ^>  railed 
causes,  such  as  the  greater  length  of  the  left  spermatic  vein,  the 
frut  that  it  opens  at  a  right  angle  into  the  left  renal  vein,  that  it 
is  crossed  by  the  sigmoid  flexure,  that  the  blood  pressure  is  less  in 

■  the  vena  cava  than  in  the  left  renal  vein,  may  he  dismissed  l>y 
saying  that  they  are  anatomical  conditions  common  to  all  healthy 
men.  Hypochondriasis  tends  to  fix  the  patient's  attention  upon 
these  veins.  He  accuses  himself  of  having  caused  it  by  enrly 
sexual  excitation,  which  is  quite  incorrect,  He  fears  it  may  result 
in  impotence,  which  it  does  not  He  dreads  sterility,  for  which 
there  is  likewise  no  solid  grounds.  It  is  true  that  extreme  cases  of 
varicocele  are  sometimes  connected  with  a  small  soft  testis  which 
has  undergone  fatty  degeneration.     But  as  this  is  on  one  side  only, 
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the  patient  has  the  other  testis  intact,  for  it  must  be  phenomenal 
to  meet  with  fatty  degeneration  of  both. 

Patluology. — The  varicocele  is  in  most  cases  on  the  left  side,  in 
about  1 5  per  cent,  it  is  bilateral,  the  left  being  mostly  the  larger ; 
in  a  very  few  cases,  say  less  than  1  per  cent.,  there  exists  a  varicocele 
on  the  right  side  only.  Two  types  have  been  distinguished,  large 
tortuous  veins  in  the  cord  up  to  the  external  ring  with  a  firm  testis, 
and  masses  of  small  veins  clustered  around  a  small  soft  testis. 

Signs. — A  knotted  pyriform  mass  is  seen  through  the  thin  skin  of 
the  soft  scrotum.  The  dilated  and  tortuous  thick-walled  veins  can 
be  felt  to  be  moved  by  the  contractions  of  the  cremaster  muscle, 
hence  the  comparison  of  the  feel  to  wrorms  in  a  bladder.  An 
expansile  thrill  is  felt  in  the  veins  on  coughing,  they  are  emptied  on 
pressure  when  the  patient  is  lying  down,  and  refill  when  he  rises, 
although  the  finger  is  placed  on  the  external  ring.  But  there  is  no 
gurgle  nor  sudden  slipping  away  as  in  the  case  of  the  reduction  of 
hernia.  The  symptoms  are  those  of  a  sense  of  fulness,  dragging, 
or  severe  aching  coming  on  at  the  end  of  a  day's  work,  and 
relieved  by  recumbency.  The  weight  of  the  veins  makes  the  testis 
hang  lower  than  usual,  and  so  it  may  be  often  squeezed  between 
the  legs.  The  testis  is  usually  a  little  smaller  and  softer,  but 
seldom  much  atrophied.  The  treatment  may  be  either  palliative 
or  radical. 

Palliative  treatment  consists  in  cold  sponging,  the  use  of  shower- 
baths,  healthy  exercise,  regulation  of  the  bowels,  and  the  adminis- 
tration, when  indicated,  of  ferruginous  tonics  ;  whilst  the  mental 
anxiety  of  the  patient  should  be  relieved  by  the  assurance  that 
atrophy  or  impotence  need  not  be  feared.  Locally,  a  suspensory 
bandage  should  be  worn,  or  the  veins  braced  up  by  drawing  the 
lower  part  of  the  scrotum  through  a  Wormald's  ring. 

Radical  treatment  should  be  undertaken  (1)  when  the  varicocele 
is  large  or  causes  much  pain  ;  (2)  when  it  acts  as  a  bar  to  entering 
the  public  services ;  or  (3)  when  it  appears  to  be  inducing  atrophy 
of  the  testicle.  Whether  it  should  or  should  not  be  undertaken 
for  the  cure  of  mental  distress,  must  be  left  to  the  judgment  of 
the  surgeon  in  each  individual  case,  (a)  Open  method. — The  open 
method  should  be  always  chosen,  the  pubic  hair  is  shaved,  and  the 
incision  is  made  over  the  external  ring  rather  than  in  the  scrotum, 
since  it  is  difficult  to  thoroughly  disinfect  the  skin  in  the  latter 
situation,  and  the  most  rigid  antiseptic  precautions  must  be  taken, 
for  fatal  cases  of  septicaemia  have  originated  from  germs  in  the 
scrotal  folds.  The  vas  having  been  pressed  back,  the  veins  arc 
made  prominent  by  nipping  them  up  with  the  finger  and  thumb. 
The  incision,  which  should  be  one  inch  in  length,  is  then  made 
through  the  skin,  and  continued  in  depth  till  the  veins  are  fully 
exposed.  An  aneurysm-needle  armed  with  kangaroo  tendon  or  fine 
silk  is  then  passed  beneath  the  pampiniform  plexus  of  veins,  care 
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being  taken  not  to  include  the  deferential  veins,  lest  the  testicle 
slough.  The  veins  forming  the  plexus,  including  the  spermatic 
artery,  are  now  tied  by  transfixion  at  the  external  ring,  a  clamp 
forceps  applied  a  little  below,  and  the  veins  divided.  The  pampini- 
form plexus  is  next  drawn  up  into  the  wound,  isolated  as  far  as  the 
testicle,  a  ligature  applied  below,  and  the  whole  varicocele  cut  away. 
The  ligatures  on  the  ends  of  the  cut  veins  are  now  tied  together, 
alternatively,  the  stumps  are  thus  sutured  together,  so  shortening 
the  cord  and  bracing  up  the  testicle.  The  wound  is  accurately  closed 
by  fine  sutures,  and  an  antiseptic  dressing  applied.  (l>)  Subcutaneous 
method. — It  is  only  fit  for  slight  cases,  and  may  not  be  accepted  by 
the  medical  examiner  for  the  services.  The  vas,  which  can  always 
be  felt  as  a  rounded  cord,  is  separated  from  the  veins  ;  with  a 
naevus-needle  a  thread  of  fine  silk  is  passed  between  the  veins  and 
the  vas,  and  then  back  again  between  the  veins  and  the  skin,  and 
the  veins  tied,  allowing  the  knot  to  slip  through  the  puncture  in 
the  skin.  The  procedure  is  repeated  three-quarters  of  an  inch  above, 
and  the  scrotum  placed  in  an  antiseptic  dressing.  A  hard  mass 
remains  for  some  months  between  the  situations  of  the  ligatures, 
but  gradually  disappears  in  time. 

Lymphocele  is  a  dilated  and  varicose  condition  of  the  lymphatics 
of  the  cord.  It  is  very  rare.  The  signs  are  like  those  of  varicocele. 
The  dilated  lymphatics  should  be  dissected  out. 

Tumours  of  the  spermatic  cord  are  occasionally  met  with ; 
lipomata  only  are  here  described.  Lipomata  are  not  very  uncommon. 
They  occur  as  elongated,  soft,  semi-fluctuant,  smooth,  or  occasionally 
finely  lobulated  swellings.  They  spring  from  the  subperitoneal  fat, 
and  during  their  descent  along  the  inguinal  canal  may  draw  down  a 
process  of  peritoneum,  into  which  a  hernia  may  descend.  They  are 
more  often  met  with  on  the  left  side,  occur  in  lean  as  well  as  in  fat 
people,  and  increase  slowly  and  steadily  in  size.  They  may  be 
distinguished  from  an  inguinal  hernia,  with  which  they  are  often 
associated,  by  being  irreducible,  by  having  as  a  rule  no  impulse  on 
cough,  by  their  elastic  feel,  and  by  descending  lower  when  traction 
is  made  on  the  testicle.  Treatment. — Open  incision  and  dissecting 
out  the  growth. 

Torsion  of  the  spermatic  cord. — A  twisting  of  the  cord  is 
only  possible  when  the  testis  hangs  in  the  tunica  vaginalis  by  a 
mesorchium.  The  epididymis  is  felt  in  front  instead  of  behind  the 
body  of  the  testis.  It  may  occur  cither  in  a  testis  to  all  external 
appearance  previously  normal,  or  in  a  testis  retained  in  the  inguinal 
canal.  The  twisting  has  been  attributed  to  spasm  of  the  cremaster. 
If  unrelieved  the  testicle  will  atrophy  or  necrose. 

The  symptoms  generally  come  on  suddenly  after  great  strain  or 
exertion.  There  is  a  tender  and  painful  swelling  in  the  groin  or 
scrotum,  dull  to  percussion,  irreducible,  without  impulse  on  cough, 
and  attended  by  some  fever.     Vomiting  is  nearly  always  present, 
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ami  there  may  be  constipation,     Thus  when  the  testis  is  retained    « 
Atr&ugulated  hernia  is  very  closely  >imulated. 


early  the 


.1 


be  untwisted  if  the 


Treatment — When  seen 
testlfl  ii  iji  i!  i  scrotum,  the  symptoms  at  once  disappearing  as  in 
Nash \  <  Lsc  If  the  testis;  is  in  the  groin  or  inguinal  canal,  it  should 
\><<  reowtsdj  Add  the  canal  and  ring  closed  by  Mitui<\ 

Hoeniatooole  i|  an  elVusion  of  blood  into  the  cavity  of  the 
tunica  vaginalis*  Kloocl  may  also  he  effused  into  an  encysted  h\ 
eele  oi  tin*  testis,  epididymis  or  cord,  into  the  substance  of  tlie 
i'  itself,  Or  into  tlie  tissue  of  the  fcCfOtum;  and  to  audi  tlie 
terms  Inematoeek  of  the  testis,  hematocele  of  tin1  cord,  etc.,  have 
applied,  AH  of  these  conditions,  however,  are  too  rare  to  need 
dencriptioci  hen  , 

Cammi' — All   ordinary  hematocele  may  be  due  to  a  Mow  on   the 
testicle,  or  a   strain   in   lifting  heavy  weights,  or  a  like  injury  ton 

hydrocele  ;  to  puncture  of  the  tes- 
ticle or  a  blood- vessel  in   t 
hydrocele  ;  or  to  the  giving  w  , 
a  weakened   ot  taboo  I    in 

consequence  of  the  alteration  in 
tension  (m  removal  of  the  hydnxele- 
Huid  by  tapping  At  times,  hou  i 
it  may  occur  spontaneously,  and  is 
then  probably  due  to  some  athero- 
matous  or   other    change    in 

<  Is,  or  chroutc  uitlaminatiuu   of 
the  tunica  vaginalis. 

Patfwlfrjif,  —  The  effused  blood 
may  be  absorbed,  or  it  may  dot 
jind  bi'  de|M (sited  on  the  walls  of  the  sac,  givifig  the  Inenmtoeele  on 
section  the  appearance  of  an  aneurysm  (Fig.  525) j  or  the  central 
portions  of  the  dot  Boay  break  down  into  a  choco)ate^ook>ured  fluid, 

which  under  the  microscope  is  seen  to  consist  of  disintegrating  blood 
corpuscles  and  hmmalin  and  ehnlesterin  crystals.    At  times  suppura- 
lion  may  take  place,  the  lluid  in  the  sac  thru  consisting  of  a  mixture 
of  Ltroken-dowu  blood  and  pus.     Calcification  of  the  walls  in  old 
Standing  eases  may  occur. 

Sifftt*  <nnf  t/iatftiosi*.  —  Hematocele  iohil'.s  on  suddenly,  appearing 
as    a    smooth,    tense    or    semi -fluctuating,    oval    or    globular,    nun 
Minslnrrnt    swelling   in    the  scrotum.      At  first   there  may  be  con 
siderable  pain  in   the   testicle  and  eechymosis  of  the  sen >t urn  ;  bur 
later,  neither,  as  a  rule,  will   be  present,     Tegtiflttdar  sensation  is 
generally  disco vered  behind  tlie  swelling.      The  freedom  of   tin 
and  absence  of  impulse  un  coughing  should  at  once  serve  to  diagnose 
it  fawn  e  hernia,  and  its  DOft-trauslucency   from  a  hydrocele.      But 
tiuin   malignant  or  other  growths  it  is  often  difficult  to  distinguish 
ind,   indeed,   in  some  cases  it  is  only  after  puncture   with   a 
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grooved  needle  or  even  after  an  exploratory  incision,  that  this  can 
be  done.  The  history  of  its  sudden  onset,  its  shape,  the  alxsence  of 
the  varying  consistency  noted  in  malignant  disease,  the  non-involve- 
ment of  the  lumbar  glands  or  of  the  cord,  and  the  presence  of 
testicular  sensation  posteriorly,  should  help  in  the  diagnosis.  On 
puncture  a  chocolate-coloured  fluid  escapes"  in  the  one  case ;  arterial 
blood,  or  nothing  at  all,  in  the  other. 

Treatment. — When  the  hematocele  is  recent,  rest  in  bed,  the 
application  of  cold  or  of  evaporating  lotions,  and  the  elevation  of 
the  part  on  a  pillow,  may  lead  to  the  al>sorption  of  the  blood.  If 
this  fails,  the  blood  may  be  withdrawn  with  a  trocar  and  cannula. 
When  such  is  done,  however,  the  sac  iu  our  experience  generally 
refills,  and  we  believe  time  is  gained  in  the  end  by  at  once  making  a 
free  incision  into  the  sac,  turning  out  the  clots,  dissecting  away  the 
walls  of  the  sac  and  closing  the  wound  by  suture.  Care  should  be 
taken  not  to  injure  the  testis  or  cord.  In  long-standing  cases,  and 
especially  when  the  walls  are  much  thickened,  this  treatment  is 
clearly  indicated,  but  if,  on  laying  the  sac  open,  the  walls  are  found 
of  cartilaginous  consistency,  perhaps  calcified,  and  the  patient  is  old 
or  broken  down  in  constitution,  excision  of  the  testicle  is  then  called 
for,  as  otherwise  long-continued  suppuration,  which  may  terminate 
in  exhaustion  and  death,  may  ensue.  Where  suppuration  has  occurred, 
a  free  incision  should,  under  any  circumstances,  at  once  be  made. 

Acute  inflammation  of  the  testicle  is  known  as  orchitis  or 
as  epididymitis,  according  as  the  body  or  the  epididymis  is  primarily 
or  chiefly  affected. 

Causes. — Gonorrhoea  is  the  most  frequent  cause ;  but  injury  of 
the  testicle,  and  irritation  of  the  prostatic  urethra,  as  from  the 
tying-in  of  a  catheter,  or  from  the  impaction  of  a  calculus  or  frag- 
ment of  a  calculus,  are  not  uncommon  causes.  Orchitis  sometimes 
occurs  during  an  attack  of  mumps,  also  it  may  follow  typhoid  fever, 
and  is  then  said  to  be  due  to  metastasis.  It  also  occurs  in  gout, 
occasionally  in  rheumatism  and  malaria.  It  has  also  l>een  attributed 
to  the  use  of  strong  injections  for  the  cure  of  gonorrhoea.  How 
inflammation  of  the  testicle  is  induced  by  the  irritation  of  the 
urethra  is  a  disputed  question.  It  is  variously  taught,  however, 
that  it  is  due  to  —  1,  inflammation  spreading  along  the  vas,  the  most 
likely  view  ;  2,  reflex  irritation  ;  and  3,  metastasis. 

Pathology. — The  walls  of  the  tubules  and  the  intertubular  con- 
nective tissue  become  infiltrated  with  inflammatory  products,  and 
the  tubules  filled  with  desquamated  epithelium.  Resolution  usually 
oceurs,  leaving  the  testicle  little  or  not  at  all  impaired  either  in 
structure  or  function.  Suppuration,  however,  is  occasionally 
induced  ;  and  when  the  epididymis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbed,  may  be  converted  into 
fibrous  tissue,  which,  subsequently  contracting,  may  cause  obstruc- 
tion of  the    tubules  of  the  epididymis.      Such  may  be  known  to 
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have  occurred  by  the  presence  of  a  small  hard  lump  in  the  region 
of  the  globus  minor  or  major  (fibroid  thickening  of  the  epididymis). 
An  effusion  of  fluid  into  the  tunica  vaginalis  (acute  hydrocele)  is  very 
common,  but  more  so  in  epididymitis  than  in  orchitis,  because  the 
visceral  layer  of  the  tunica  vaginalis  is  in  contact  with  the  inflamed 
tissue  in  the  former  case,  but  is  separated  from  it  by  the  thick 
tunica  albuginea  in  the  latter. 

Signs.  —  In  a  well-marked  case  there  is  intense  pain  in  the 
testicle,  with  a  dragging  or  aching  pain  in  the  groin  and  along  the 
course  of  the  cord.  The  testicle  is  swollen  and  exquisitely  tender 
on  handling ;  the  vas  feels  uniformly  swollen  and  thickened ;  and 
the  skin  of  the  scrotum  is  cedematous  and  of  a  dusky-red  colour. 
When  the  stress  of  the  inflammation  falls  on  the  epididymis,  the  pain 
and  swelling  is  chiefly  confined  to  the  lower  and  back  part  of  the  testicle 
— the  region  of  the  tail  of  the  epididymis,  i.e.,  the  globus  minor — 
and  fluid  will  often  be  detected  in  the  tunica  vaginalis.  The  dis- 
charge, if  the  inflammation  of  the  epididymis  occurs  during  an 
attack  of  gonorrhoea,  generally  ceases  or  becomes  less  when  the 
inflammation  is  at  its  height.  A  slight  urethral  discharge  has 
followed  orchitis  in  which  all  connection  with  gonorrhoea  could  be 
excluded.  The  local  signs  are  often  accompanied  by  sharp  febrile 
disturbance,  raised  temperature,  furred  tongue,  nausea  or  even 
vomiting,  and  constipation. 

Treatment. — When  the  attack  is  acute,  rest  in  bed  with  the 
testicle  supported  on  a  pillow  is  desirable.  Fomentations,  and,  in 
the  intervals,  hot  boracic  poultices  applied  to  the  testicle  and 
groin  give  the  most  relief. .  Internally  a  brisk  purge  should  be 
given  at  the  outset,  followed  by  saline  laxatives  and  small  doses  of 
antimony.  If  the  pain  is  very  severe,  opium  or  salicylate  of  soda 
(grs.  xx.  every  hour  or  two)  may  be  given  ;  or  belladonna  and 
glycerine  may  be  applied  ;  or  a  vein  of  the  scrotum  opened  ;  or 
the  tunica  vaginalis  or  testicle  punctured  to  relieve  tension  either 
with  a  needle  in  several  places  or  with  a  tenotomy  knife.  If 
suppuration  occurs,  a  free  incision  should  be  made  to  let  out  the 
pus.  In  subacute  attacks,  where  the  patient  is  unable  to  leave 
his  work,  a  suspensory  bandage  should  be  worn.  If  the  testicle 
remains  enlarged  it  should  be  strapped.  Appropriate  remedies 
must  be  given  should  the  inflammation  have  a  gouty,  rheumatic, 
or  malarious  origin. 

Chronic  inflammation  of  the  testicle  may  be  a  sequel  to  the 
acute  disease ;  or  it  may  begin  as  a  subacute  affection,  and,  like 
the  acute  form,  may  involve  either  the  body  of  the  testicle  or  the 
epididymis,  or  both.  The  two  chief  causes  of  chronic  inflammation 
are  syphilis  and  tubercle ;  but  it  may  occur  independently  of  either 
of  these  affections,  and  should  then,  for  the  sake  of  distinction,  be 
called  simple  chronic  orchitis  or  epididymitis.  The  syphilitic  and 
tuberculous  forms  are  described  separately  under  those  heads. 
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.NVyrt*.— The  testicle  appears  enlarged,  smooth,  lateral ly-isom- 
pressed^  egg  shaped,  hard,  heavy,  and  painful  on  pressure ;  the 
testicular  sensation  is  not  lost ;  the  vas  is  but  slightly  thickened  ; 
tho  skin  is  noil  -adherent,  and  the  epididymis  (except  when  the 
disease  is  limited  to  that  part)  is  not  distinguishable  froco  the  body 
Of  thv  organ.  In  chronic  epididymitis  an  indurated!  painful  and 
feeodflT  lump  is  felt  in  the  situation  of  the  globus  minor  or  major. 

Ttr'itmrttt — Mercury  or  iodide  of  potassium  should  be  given 
internally,  and  strapping  applied  to  the  enlarged  organ  when  the 
body   is  chiefly  affected.     In  chronic  epididymitis,   in   addition  to 


Fta.  526, — Tubercle  of  the  testicle  wiih  local  hydrocele,  ?.  Body  of  Itwticta.  «. 
Epididymis  gre&ty  enlarged,  v.  V»is  much  thickened.  (St  H.irthobmew's 
H<%jjital  MuKmmi ) 

internal  remedies,  inunction  with  mercurial  ointment  may  be  of 
service. 

Tuberculous  disease  of  the  testis  may  result  from  ( 1 )  primary 
infection,  j.*,,  the  tubercle  bacillus,  having  entered  the  blood- 
stream from  without*  may  find  its  locus  mi  nor  is  resists  utioL*  in  the 
testicle,  as  the  result,  perhaps,  of  some  slight  injury  or  gonorrhoeal 
infection  ;  or  (2)  it  may  be  secondary  to  similar  disease  existing  in 
neighbouring  organs,  sueh  as  the  bladder,  prostate,  ete.,  and  in  then 
due  to  extension  of  the  disease  along  the  vas  deferens. 

Pathology* — The  disease  generally  begins  in  the  epididymis,  and 
thence  may  spread  to  the  body  of  the  organ.  It  may  alao^  when 
it  primarily  attacks  the  testis,  extend  along  the  vas  to  the  vesieula 
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seniinalis  and  prostata,  and  thence  to  the  bladder,  and  even  to 
tbe  ureters  and  kidneys.  In  some  ttM  the  testicle  appears  to  be 
tlie  starting-point  of  a  general  tuberculosis ;  in  others,  merely  to 
be  involved  in  common  with  other  organs  in  the  general  di* 
In  many  instances,  however,  tbe  disease  may  remain  localised  t*» 
the  testicle,  and  no  other  manifestation  of  tubercle  occur  in  tbe 
body.  Tbe  inflammatory  products  infiltrating  the  epididymis  and 
testicle  have  a  great  tendency  to  undergo  caseation,  forming 
the  uoo-TasGular  yellow  masses  of  cheesy  looking  material  so 
characteristic  of  the  disease  (Fig,  ol'Tj. 

Sign*, — The  disease  usually  begins  insidiously  and  vvith  little 
ptilfc,  Th*  epididymis,  especially  the  head  or  the  tail  if  the  tubercle 
spreads  from  tli»  bladder  Or  prostate  Up  the  raa,  and  later  the  body 
♦  •f   the   testicle,  are   found   enlarged      The   testicle   is  usually   but 

slightly  tender  on  handling,  and  the 
testicular  sensation  is  not  lost  •  a  hydro- 
cele  (Fig.  526)  mux  be  present,  m  piirt 
of  the  tunica  vaginalis  may  be  ob 
rated.  Subsequently  tbe  vas  bee* 
irregularly  thickened,  ao  that  it  feels  like 
a  string  of  bends,  and  the  skin  adherent, 

especially  behind  and  belo*  itiieti  it  i^ 

in  contact  with  the  epididymis  without 
T I m ■  inti -rvL'iitioii  of  tbe  tunica  vaginalis 
(Fig.  526);  whilst  still  later  the  Bkm 
may  give  w?»v  and  a  fundus  OOfDp 
of  the  infiltrated  tubules  protrude,  Of  • 
discharging  sinus  be  produced,  The 
vesieula  seminal  is  or  prostate  may  now 
be  felt  enlarged  on  examining  by  tbe 
rectum,  and  bladder  or  urinary  troubles 
may  set  in  ;  i  hilst  symptoms  of  tubercle  in  the  lung,  larynx  or  other 
organs  may  supervene  and  the  patient  succumb  to  tuberculous  diatuue. 
At  other  times  Do  constitutional  signs  manifest  theinsi  Iv  -.  md  the 
pit  hnt  may  completely  recover. 

Biat/no&is.  —  From  syphilitic  orchitis  it  may  generally  lie  dis- 
tinguished by  tbe  enlargement  of  the  epididymis,  tbe  nioniliforui 
thickening  of  the  raft,  presence  of  testicular  sensation/ adhesion  of 
tin'  skin,  tendency  to  softening  and  suppuration,  enlargement  of  the 
mfctlla  seminal  Is,  concomitant  signs  of  tubercle  elsewhere,  note 
effect  of  miti-syphylitic  remedies  and  the  discovery  of  tub 
bacilli,  should  there  be  an  open  wound,  by  cultivation  experiments 
of  the  discharge,  Prom  malignant  disease  it  may,  us  a  ruh 
readily  diagnosed,  in  that  tbe  malignant  affection  is  of  rapid 
growth,  and  affects  the  whole  organ  without  distinction  of  body 
or  epididymis. 

fVMfaMtf*     Iii    the   early    Btaget,    before    the    vas   or    rowctlh 


Fm.  527*— Tubercle  of  the  lea- 
licl*.  (St  ItortlioInmewB 
ll"?i-it  il  [tfimnm  ) 
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seminalis  has  become  involved,  MNBM  surgeons  advise  I  he  removal 
the  organ  for  the  purpose  of  pre  veil  ting)  if  possible,  general 
emination  of  the  disease,  and  whore  ljoth  testicles  are  arl> 
even  the  removal  of  both*  Others,  however,  rely  on  eonst.it utional 
treatment,  and  only  advise  the  removal  of  the  testicle  should  it 
become  destroyed  by  the  disease.  If  the  vesieula  MUnwuHfi  is  found 
affected  in  the  early  singes,  or  signs  of  tubercle  are  discovered  UP 
other  p?irtsT  the  testicle  sin  mid  on  no  account  be  excised.  Where 
the  dinea^e  is  apparently  eonfined  to  the  epididymis,  the  latter 
structure  may  be  dissected  off  the  testis,  or  an  incision  mny  be 
made   into  it,  and   the  easeating   tubercle  scraped   away,      by  thus 

lueivh  removing  the  epididymis  the  patient  m  m»t  rendered  impotent* 
which  is  important  in  bilateral  disease.     The  coMtitutiotud  irmtmmt 

is  that  already  described  under  Tuber  rle  (pr  93),  The  had  treat- 
ment consists  in  suspension  of  the 
organ,  avoidance  of  horse  or  other 
violent  exercise,  and  recumbency 
during  an  exacerbation  of  the  inflam- 
mation. Should  the  tubercle  soften 
or    sll | ipu ration    occur,    the    abscess 


Flo.  .V2S.— Syphilitic  torital*  Guiii- 
in.aiou»vnri«ty.  {St.  Bartholomew1!! 
Hospital  M vi squill.) 


it    had    better  be   excise*], 


must  he  opened)  thoroughly  scraped 

with  a  Vol  km  aim's  spoon,  and  the 
wound  pi  tigged  with  iodoform  gauze. 
Jf  intractable  sinuses  remain,  they 
should  be  also  scraped.  If  a  fungus 
forms  it  will  frequently  recede  under 
rest  in  bed,  cleanliness,  and  the 
application  of  a  stimulating  omt 
nicut  or  of  iodoform.  Should  the 
testicle  become  completely  disorganised 

(See  geemm  (jflte  7Vs*m,  p.  1060,) 

Syphilitic    disease   of  the   testicle   ocemi   during    the    late 
secondary  and  the  tertiary  stages  of  sv  phi  lis. 

Paikdoffp.  —  The  lesion  in  the  secondary  stages  of  syphilis  usually 
takes  the  form  of  a  smalbeelldn  tilt  ration  of  the  intertubular  ooft- 
m  <t  ive  tissue  (syphilitic  interstitial  orchitis) ;  in  the  later  stages, 
of  distinct  gummatous  masses,  resembling  gtunmata  in  other  situa- 
tions {tjummatam  orchitis).  The  body  Of  the  testicle  alone  is  usually 
affected,  and  though,  m  some  instances,  typbititic  fpttiith/mitt*  in  met 
with,  the  cord  and  epididymis  generally  escape.  In  the 
Stage  both  testicles  may  be  implicated,  either  simultaneously,  or,  r^ 
more  often  happens,  one  after  the  other,  the  disease  here,  as  in 
other  secondary  affect  ions,  manifestin  dettev  to  hi  ricah 

Under  appropriate  treatment  the  small-eell-infiltration  maybe  com- 
pletely absorbed,  leaving  the  testicle  apparently  little,  if  at  all, 
affected ;  or  it  may  undergo  fibroid  changes,  aud  the  subsequent 
shrinking  of  the  fibrous  tissue  produce  more  or  less  atrophy  of  the 
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organ.      But   it  seldom   breaks  down  and  suppur  la-    -um- 

\wiunis  form  in  patients  with  undermined  constitutions  is  u}> 
do*  In  the  tertiary  affection  one  testicle  only  is,  m  i  rale,  involved, 
the  asymmctried  character  of  tertiary  syphilis  being  thus  borne  out. 
The  gummatous  in;i-.-.i->  m  iv  alsor  up  under  treatment,  but  where 
tin  | ■uiMitmiuti  is  impaired  they  are  liable  to  break  down  and 
suppurate,  or  a  fungous  protrueioB,  though  rarely,  may  occur.     The 

typical   appearance  uf  a    gummatous    testicle   OH    section  is  seen   in 
Ki-     52$,   and    microscopically   in   Fig,    21,    p.    75,      The    organ    is 


Flo*  52 &. — Syphilitic  testicle,  t.  Guuiitia  in  body  of  tealtde.  M>  Kpnlnljiius  not 
enlivrgdl  but  wiLli  &  «iuall  tiyat  in  the  globus  major.  H.  Large  ragiual  hydrocele. 
(St.  Bartholomew^  Hospital  Muse  tiro  J 

occupied  by  large  yellowish- white  nodules  of  a  tough,  fibrous,  non- 
vascular material ;  some  of  the  gurumata  are  distinct ;  the  remainder 
have  coalesced  into  a  muss  which  occupies  the  anterior  part  of  the 
organ,  A  loose  fibroid  tissue,  which  is  scry  vascular  and  of  a  pink 
colour  in  the  original  specimen,  surrounds  and  separates  the  aoduW 
Sign*.— Syphilitic  disease  is  insidious  and  painless  in  its  onset, 
the  testicle  often  attaining  some  size  before  the  patient's 
is  directed  to  it.  The  testicle  is  enlarged,  very  hard*  not  tender  ou 
handling,  and,  as  a  rule,  absolutely  painless  ;  the  testicular  sensation 
is  completely  lost ;  the  skin  is  not  involved,  hut  appears  natural, 
and  is  freely  moveable  over  the  swelling.     The  signs,  however,  wury 
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somewhat  according  to  the  stage  of  syphilis  at  which  the  testicle  is 
affected.  Thus,  in  the  secondary  stages,  the  testicle  is  smooth,  oval, 
and  often  laterally  compressed  ;  in  the  tertiary,  nodular  and  irregular, 
and  the  tunica  vaginalis  frequently  contains  fluid  [vaginal  hgdraetit) 
(Fig.  B29)l  In  the  secondary,  usually  both  tomtit  Its  are  affected  ; 
in  the  tertian',  often  only  one.  In  the  tertiary,  moreover,  the 
^unimata,  in  neglected  cases,  or  where  the  constitution  is  under- 
mined, may  break  down,  the  skin  become  involved  in  the  inflamma- 
tion and  give  way,  and  a  sore  having  the  characters  of  a  ttrl 
syphilitic  nicer  result.  More  rarely  a  fungus  may  protrude.  Tin? 
characters  of  the  secondary  and  tertiary  disease,  however,  often 
mttge  into  one  another. 

Diagnosis* — -A  syphilitic  testicle  may  have  to  be  diaguosed  from 
rimpie  orchitis  and  from  tuberculous  disease.  The  Freedom  ol  the 
vas    and    epididymis,  the    absence   of   all   pain  and  tenderness  on 


Fia.  530.— A  dioodromA,  NO-adled,  oi  ts*  It  -«    1- 
(St.  Bartholomews  Hospital  Museum.) 

hand  lint;,  the  loss  of  testicular  sensation,  the  hardness  of  the  OB 
tlir  nouimplication  of  the  skin,  the  presence  of  a  vaginal  hydrocele, 
the  history  of  syphilis,  the  fact  that  the  patient  has  not  had  potior- 
rim -a.  or  a  previous  attack  of  acute  orchitis,  nor  received  an  injury 
to  the  testicle,  and  the  absence  of  signs  of  tubercle  in  other  org 
point  to  the  disease  being  of  a  syphilitic  origin.  The  presence  of  a 
inal  hydrocele  is  not  of  much  diagnostic  vain.-,  since  it  is  almost 
si  common  m  tubercle  as  in  syphilis.  It  must  not  be  forgotten, 
however,  that  syphilis  may  occur  in  a  tuberculous  subject;  and 
that,  the  characters  of  the  t«.»  affections  may  then  be  more  or  lesa 
combined. 

Treatment. — The  earlier  the  testicle  is  affected  in  the  course  of 
Constitutional  syphilis,  the  more  marked  will  be  the  effect  of 
mercury;  the  later,  of  iodide  of  potassium*  Often  the  best  results 
are  obtained  from  the  two  drugs  combined.  Locally,  the  testicle 
may  be  merely  suspended  ;  Of  it  may  be  strapped  in  the  earlier 
stages    with    advantage,     Any  fluid    in    the    tunica   vaginalis   will 
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commonly  be  absorbed  during  the  treatment,  though  sometimes 
tapping  may  be  required.  Should  the  skin  give  way,  and  an  ulcer 
be  produced,  it  should  be  treated  like  other  syphilitic  ulcers. 
Sometimes  neither  iodide  of  potassium  alone  nor  in  combination  with 
mercury  has  any  effect ;  in  such  cases,  and  in  those  rare  instances 
in  which  the  testicle  becomes  totally  disorganised,  extirpation  may 
become  necessary. 

Chondromata  or  cartilaginous  tumours  of  the  testicle  are 
very  rare.  An  example,  however,  is  shown  in  the  accompanying 
illustration  (Fig.  530).  They  may  be  known  by  their  extreme  hard- 
ness. They  were  thought  to  arise  in  connection  with  portions  of  the 
embryonic  cells  of  the  protovertebree  carried  down  from  the  lumbar 
region  with  the  testicle  during  its  descent.  Now  with  more  reason 
they  may  be  considered  to  be  endotheliomas  (see  p.  133).  Removal 
of  the  testicle  is  the  proper  treatment. 

Cystic  disease  of  the  testicle  embraces  two  distinct  condi- 
tions, (a)  one  a  simple,  benign,  cystic  transformation  of  the  testis, 
the  cysto-fibroma  or  simple  cystoma,  and  (b)  a  rapidly-growing 
malignant  tumour  (the  so-called  cysto-sarcoma)  in  which  besides  its 
cystic  nature  there  are  sarcomatous  elements.  Both  are  probably 
varieties  of  the  same  disease,  and  differ  chiefly  in  the  structure  of 
the  inter-cystic  stroma,  which,  in  the  simple  cystoma,  consists  of 
simple  fibrous  elements,  and  in  the  malignant  form  of  an  embryonic 
connective  tissue.  They  run  widely  different  clinical  courses,  the 
one  being  benign,  and  not  tending,  as  a  rule,  to  recurrence  after 
removal;  the  other  growing  rapidly  and  leading  to  dissemination  in 
distant  organs  as  well  as  recurrence  in  situ  after  removal. 

Signs. — The  simple  cystoma  grows  slowly,  and  seldom  attains  a 
size  larger  than  a  turkey's  egg.  It  is  smooth  on  the  surface,  and  is 
ovoid  in  shape.  In  consistence  it  varies  according  to  the  size  of  the 
cysts.  The  spermatic  cord  is  not  involved,  and  the  lumbar  glands 
are  not  enlarged.  The  disease  usually  occurs  in  middle  life.  The 
cysto-sarcoma  grows  rapidly,  and  in  the  space  of  a  few  months  may 
attain  the  size  of  a  cocoa-nut.  The  surface  is  usually  uneven  and 
the  oval  shape  of  the  testis  is  speedily  lost.  The  cysts,  which  are 
large  and  numerous,  impart  a  sense  of  elasticity  to  the  touch.  The 
lumbar  glands  may  be  enlarged  if  the  disease  has  existed  long  enough. 

Treatment. — In  both  varieties  the  testicle  should  be  removed  as 
soon  as  the  growth  is  recognised.  Recurrence  is  very  likely  to  take 
place  in  the  malignant  type,  and  sometimes  even  in  the  benign 
variety,  but  when  this  happens  the  intercystic  connective  tissue  is 
usually  found  to  be  on  the  borderland  of  malignancy. 

Other  benign  tumours  of  the  testicle,  such  as  fibroma, 
myxoma,  myoma,  and  osteoma  occur,  but  they  are  too  rare  to 
need  description  here. 

Malignant  disease  of  the  testicle  occurs  in  the  form  of 
round-celled  sarcomat  more  rarely  in  the  form  of  soft  carcinoma; 


MALIGNANT    TESTICLE. 


1069 


but,  without  a  microscopical  examination,  the  two  diseases,  even 
on  section,  arc  often  quite  indistinguishable,  Sarcoma  begins  in 
the  inter  tub  ular  eon  nee  the  tisane,  and  most  frequently  occurs  in 
early  life  ;  WCWwte  in  the  tubules,  as  ft  proliferation  of  the 
epithelial  Hiding,  and  is  moat  often  met  with  after  the  period  of 
middle  aga.  In  both,  the  body  of  the  organ  is  primarily  effected 
and  all  distinct ion  between  it  and  the  epididymis  is  soon  lost. 
Some  effusion  into  the  tunica  vaginalis  may  at  first  occur;  the 
two  surfaces,  however,  rapidly  become  adherent,  the  skin  is 
implicated,  and  a  f  ungating  mass  protrudes  externally.  The 
Lumbar  glands  are  generally  affected,  the  inguinal  only  becoming 
involved  after  ihe  skin  has  been  reached.  Later  general 
dissemination  through  internal  organs  occurs-  In  a  typical  case 
{Fig.  531)  the  growth  appears,  on  section, 
like  a  mass  of  vascular  brain-matter,  b]oi . 
in  places  with  blood  ;  whilst  fibrous  bands, 
the  remains  of  the  trabecular  testis,  are 
generally  seen  traversing  Ihe  g  wmi  t  1 1.  Masses 
of  cartilage  arc  often  Found  in  the  sarcomata, 
and  cysts,  sometimes  containing  intnuv-ih 
,  tbs,  are  not  uncommon  (vj/xtic  mreoma)* 
The  disease  formerly  described  as  cystic 
sarcoeele  would  generally  appear  to  be  of 
such  a  nature, 

.S7r/jtfc—  The  swelling  is  tit  first  generally 
uniform,  smooth,  and  elastic,  or  tense  and 
bard,  and  DO  distinction  between  the  body 
and  the  epididymis  can  be  made  out;  but 
later  the  cord  becomes  thickened  and  the 
lumbar  glands  enlarged,  and  the  tumour  may 
feel  hard  in  one  place  and  soft  in  another, 
becomes  adherent,  gives  way,  and  a  f ungating  mass,  covered  with  a 
sanious  discharge,  protrudes. 

Diatjtifm&.^A  progressive  solid  enlargement  without  inflammation 
which  iodide  of  potassium  and  mercury,  with  strapping,  fad  to  arrest, 
require*  to  be  explored  with  a  view  to  removal  It  is  generally  in<» 
late  fnr  success  when  laneinal  in-  pain,  implication  of  the  skin  and 
lumbar  glands,  enlargement  of  the  scrotal  veins,  protrusion  of  a 
bleeding  fungus,  and  the  constitutional  eaehrxia,  obviously  indicate 
malignancy.  In  the  early  stages,  however,  a  puncture  or  rven  an 
exploratory  incision  may  be  necessary  to  distinguish  it  from  obrottio 
orchitis,  hematocele,  and  syphilitic  orchitis*  Thus,  in  malignant 
disease,  arterial  blood  will  generally  flow;  in  hematocele,  a  chocolate- 
coloured  fluid  containing  Inematiu  crystals  and  broken  down  blood 
corpuscles  will  escape  ;  and  in  chronic  orchitis,  whether  simple, 
syphilitic,  or  tuberculous,  nothing  beyond  perhaps  a  drop  or  two  of 
blood  will  be  withdrawn  by  the  cannula,     At  times  a  piece  of  the 

3   v  l> 


l;  B31.  Nitt  Qtrcuwna 
of  the  teftlicle.  fflt. 
KfiriLiulomcw'fi  Hospital 
Manenra+) 

Ultimately  the  skin 
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growth  may  come  away  in  the  end  of  the  cannula,  and  a  micro- 
scopical examination  of  this  will  further  aid  in  the  diagnosis. 

Treatment — Unless  the  glands  are  much  affected,  the  cord  is 
thickened,  and  great  emaciation  or  cachexia  is  present,  with  signs 
of  the  disease  in  the  internal  organs,  excision  of  the  testicle  should 
be  performed.  When  this  appears  undesirable  from  the  above- 
mentioned  reasons,  all  that  can  be  done  is  to  give  opium  to  relieve 
pain  and  tonics  to  keep  up  the  general  health,  and  to  apply  some 
disinfecting  lotion  to  remove  the  foator  attending  the  fungating 
mass.  After  removal  of  the  testicle  an  early  recurrence  of  the 
disease  in  the  lumbar  lymphatic  glands  or  in  the  internal  organs 
is  only  too  probable. 

Excision  of  the  testicle. — The  parts  having  been  shaved,  make 
an  incision  over  the  growth  from  the  external  abdominal  ring  to  the 
bottom  of  the  scrotum.  Free  the  cord  when  healthy  from  its  connec- 
tions as  high  as  the  internal  abdominal  ring,  and  having  transfixed  and 
tied  it  with  a  stout  ligature,  divide  it  below  the  ligature.  Taking 
hold  of  the  distal  end  of  the  cord,  enucleate  the  testicle  with  a  few 
touches  of  the  knife,  being  careful  not  to  cut  through  the  scrotal 
septum,  and  so  remove  the  other  testicle  at  the  same  time,  a  danger 
best  avoided  by  giving  the  sound  testicle  into  the  charge  of  an 
assistant.  Some  surgeons  instead  of  applying  a  single  ligature  to 
the  cord  clamp  it,  and  after  the  testicle  is  removed  tie  the  vessels 
separately.  When  this  is  done,  however,  there  is  some  danger  of 
the  cord  slipping  from  the  grasp  of  the  clamp  into  the  inguinal  canal. 
Troublesome  haemorrhage  may  then  occur.  Moreover,  some  vessel 
may  escape  being  tied,  and  recurrent  bleeding  take  place  when  the 
patient  gets  warm  in  bed. 

If  the  upper  part  of  the  vas  is  infiltrated  as  in  tubercle,  it  is 
carefully  separated  from  the  spermatic  artery  where  the  two  join, 
and  having  tied  the  artery,  the  vas  is  gently  drawn  on  until  it 
comes  away  from  the  vesicula,  or  it  may  be  followed  down  to  the 
vesicula  by  enlarging  the  incision  and  pushing  back  the  peritoneum. 

Atrophy  of  the  testicle  may  be  simply  the  result  of  old  age  ; 
or  it  may  be  due  to — 1,  inflammation,  especially  that  occurring 
during  an  attack  of  mumps ;  2,  interference  with  its  blood  supply  as 
from  the  compression  of  the  spermatic  artery  by  a  new  growth  or 
aneurysm  ;  3,  obstruction  to  the  venous  return  as  in  varicocele ;  4, 
direct  pressure  on  the  organ,  as  by  an  old  hematocele,  or  by  the 
abdominal  muscles  or  by  a  truss  when  the  testicle  is  retained  in  the 
inguinal  canal. 

Neuralgia  of  the  testicle  is  occasionally  met  with,  but  pain  in 
the  testicle  should  not  be  pronounced  neuralgic  till  the  various  diseases 
of  the  kidney,  rectum,  bladder  and  prostate,  which  may  give  rise  to 
reflected  pain  in  the  testicle,  have  been  excluded.  When  no  cause 
for  the  pain  can  be  discovered,  the  ordinary  neuralgic  remedies  should 
be  given,  although  the  prospect  of  success  from  their  use  is  not  great. 
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Retained  testicle. — Nou-deseetit  of  Llie  testicle  is  laid  to  be  due 
to — tv  the  formation  of  adhesions  in  any  part  of  its  course  into  the 
scrotum ;  2,  disproportion  between  the  size  of  the  testicle  and  the 
abdominal  rings;  iJf  paralysis  of  the  guhernaruluut  testis;  4,  too 
short  a  condition  of  the  spermatic  cord  ;  and  5,  mal format  ion  of  the 
testicle*  Thus  the  union  between  the  v;is  deferens  and  the  testicle, 
i.e.)  the  union  oj  t lie  Wolffian  duet  and  the  portion  of  blastema  from 
which  the  body  of  the  testicle  is  developed,  may  not  occur,  and  the 
vas  descend  alone.  The  testicle  may  be  arrested  anywhere  iJOOg 
its  normal  line  of  descent  (retained  ttxti*  proper),  or  it  may  depftrl 
From  its  normal  route  and  be  found  located  elsewhere  than  iu  its 
proper  situation  in  the  »crotuzrj  (ectopia  teetis).  of  regained  tefii 
/  there  are  four  chief  varieties,  viz.,  I,  abdominal  retention  in 
which  the  testis  is  located  at  or  near  its  starting  point  in  the  lumbar 
region;  *J,  iliac  retention  iu  which  it  has  become  arrested  iu  the  iliac 
i  ;  :),  inguinal  retention  in  which  it  lies  in  relation  to  the  inguin:iL 
cat m I,  and  of  which  there  arc  three  sub-varieties  ;  (ft)  internal  inffmnati 
when  the  testis  is  located  at  the  internal  Abdominal  ting,  (h)  inter- 
stififti  mgttonaly  when  it  lies  in  the  canal  itself,  and  ( 
ift'/utnal,  when  its  position  is  at  the  external  abdominal  ring  ;  4, 
or urn -scrotal  retention,  where  the  organ  occupies  the  fold  between 
the  scrotum  and  the  thigh.  In  these  situations  it  is  often  associated 
with  a  congenital  hernia.  01  ectopia  fefftl,  there  are  two  vnn 
(ft)  perineal  fvtt>ju\t,  in  which  the  testicle  is  situated  in  the  perineum 
immediately  in  front  of  the  anus,  and  (//)  vntr*ti  ertttpitij  in  which  the 
testicle  leaves  the  abdominal  cavity  by  the  crural  canal,  and  appears 
in  the  thigh  just  below  Pou part's  ligament. 

Treatment, — Iu  abdominal  and  itiae  retention  nothing  can  be  done, 
hi  external  inguinal  retention  the  testicle  should  be  coaxed  into  the 
scrotum  by  gentle  and  oft-rej seated  manipulations!  and  a  truss  with 
a  <- shaped  pad,  the  urms  of  the  <  embracing  the  testis,  applied 
over  the  inguinal  caual  should  there  be  signs  of  a  hernia.  If  this 
truss  does  not  keep  ttp  the  hernia  the  testis  had  better  be  removed  and 
the  canal  and  ring  completely  closed  by  suture.  Iu  some  instances  the 
cord  may  be  elongated  sufficiently  to  allow  the  testis  to  he  placed  in 
the  scrotum  bv  detaching  the  globus  minor  from  the  body  of  the  organ, 
and  thus  taming  the  testis  upside  down.  The  sac  of  the  hernia  may 
then  be  removed  and  the  canal  and  ring  sutured  (p,  919),  When 
the  testicle  is  retained  in  the  inguinal  canal  (inUrttitiat  retention), 
time  should  be  given  it  to  descend,  and  a  truss  applied,  if  possible, 
over  the  internal  ring.  Should  it  not  descend  as  the  child  grows 
older,  the  question  of  its  removal  must  be  raised,  as  in  this  situation 
atrophy  of  the  organ  is  nearly  sure  to  ensue,  and  it  is  liable  to  l>e 
attacked  by  inflammation,  and  has  become  affected  by  malignant 
disease.  Moreover,  it  exposes  t  he  patient  to  the  risks  of  hernia. 
Some  recommend  that  the  testicle  la*  returned  into  the  abdomen, 
especially  when  the  condition  is  bilateral,  but  this  is  not  advisable, 
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since,  should  an  attack  of  gonorrheal  epididymitis  be  contracted,  the 
inflammation  might  spread  to  the  general  peritoneal  cavity,  and 
should  malignant  disease  occur,  the  testicle  could  not  so  easily  be 
removed.  In  ectopia  testis  an  attempt  may  be  made  to  place  the 
testis  in  the  scrotum  by  a  plastic  operation,  or,  if  this  is  impracticable, 
the  testis  should  be  removed. 

The  testis  may  be  fixed  in  a  pocket  of  the  scrotum,  and  for  a  few 
days  the  scrotum  fixed  to  the  skin  of  the  thigh.  Or  the  testis  is 
passed  through  a  half-inch  incision  at  the  bottom  of  the  scrotum 
where  it  is  allowed  to  remain  for  a  week  ;  it  is  then  put  back  into 
the  scrotum,  and  the  wound  in  the  skin  sewn  up. 

Removal  of  glands  in  the  groin  (see  p.  445). 

Surgical  Diseases  of  the  Female  Genital  Organs. 

Examination  of  the  female  genital  organs. — Position. — 
The  patient  may  be  placed — 1,  in  the  obstetrical  position,  i.e.,  on 
the  left  side,  with  the  left  arm  drawn  back,  the  buttocks  close  to 
the  edge  of  the  couch  and  the  thighs  well  flexed  ;  2,  in  the  dorsal 
jtosition,  with  the  buttocks  raised  on  a  pillow  to  take  off 
intestinal  pressure,  the  knees  apart,  and  the  feet  supported  ;  or,  3, 
in  the  genupectoral  position,  i.e.,  resting  on  the  knees  and  chest 
with  the  head  turned  to  one  side  ;  the  pressure  of  the  intestines 
is  thus  removed,  so  that  the  bladder,  vagina,  or  rectum,  when  a 
speculum  is  passed,  is  distended  by  atmospheric  pressure. 

The  vagina  is  examined  by  covering  the  finger  with  vaseline, 
sliding  it  over  the  posterior  fourchette  and  up  the  posterior  wrall 
so  as  to  avoid  touching  the  clitoris.  The  uterus,  ovaries,  and 
pelvis  generally,  are  examined  bimanually,  i.e.,  with  one  finger  in 
the  vagina  and  the  other  hand  on  the  hypogastrium. 

A  vaginal  speculum  is  warmed  and  greased,  then  the  labia  are 
separated  by  the  left  thumb  and  forefinger,  the  posterior  fourchette 
is  pressed  backwards  and  the  speculum  pushed  up  the  posterior 
wall  until  by  slight  movements  the  cervix  appears.  It  can  be 
illuminated  by  a  small  electric  lamp  or  head  mirror.  A  uterine 
sound  is  graduated,  and  has  a  blunt  point  and  abend  of  160  degrees, 
about  two  and  a  half  inches  from  the  tip,  i.e.,  the  normal  length 
of  the  uterine  cavity.  After  being  sterilised  it  may  be  passed, 
guided  by  the  finger,  or  through  the  speculum,  after  fixing  the 
cervix  by  seizing  the  posterior  lip  with  a  volsella. 

A  rectal  examination  should  be  substituted  for  a  vaginal  one  in 
unmarried  women.  It  is  a  valuable  supplement  to  the  vaginal, 
especially  when  made  under  an  anaesthetic,  and  when  the  uterus 
is  drawn  down  and  fixed  by  grasping  the  cervix  with  a  volsella, 
as  then  the  finger  can  reach  up  behind  the  uterus  and  examine 
the  ovaries,  tubes,  and  broad  ligaments. 
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DtMOAti  of  the    Vulva. 

Vulvitis,  or  inflammation  of  the  vulva,  is  in  adults  most  usually 
the  result  of  gonorrhoea,  but  occurs  hi  young  children,  from  a 
causes,  sue  1 1  as  cold,  injury,  the  irritation  of  thread -worn  is,  etc. 
Sometimes  the  eebaceous  glands  and  hair- foil  idea  (if  the  labia  are 
chiefly  alfected,  the  part*  then  appearing  dotted  over  with  small 
ret!  pimples,  and  later,  if  suppuration  occurs,  with  small  pustules. 
There  is  usually  much  redness  ami  oedema,  and  an  offensive  dis- 
charge, It  is  of  some  importance  to  recognise  the  Fact  that  the 
disease  may  occur  in  children  from  simple  causes,  as  well  as  from 
gonorrhoea.  The  presence  or  absence  of  the  gonococcus  in  the 
discharge  will  settle  the  diagnosis.  Gonorrliiral  complications  may 
follow.  Treatmtnt.  —  In  addition  to  the  removal  of  the  cause, 
cleanliness,  rest,  attention  to  the  gen  end  health,  and  the  use  of  a 
mild  astringent  lotion,  are  all  that  is  usually  required. 

Abscess  occasionally  follows  inflammation  of  the  vulva.  It  is 
often  due  to  the  extension  of  UlSamm&tion  (generally  gonorrheal) 
i"  Bartholin  s  gland,  or  to  suppuration  in  a  labial  cyst.  A  free  and 
early  incision  should  be  made  to  prevent  burrowing  of  pus,  winch 
is  otherwise  apt  to  occur,  leading  to  the  formation  of  obstinate 
fistulas     Should  these  form  they  should  be  laid  freely  open. 

Adhesion  of  the  labia  majora  sometimes  occurs  as  an  intlam- 
ma  tnry  allcetion,  the  rcsull  of  vulvitis.  The  labia  should  lie  separated 
by  forcibly  drawing  them  asunder,  with  the  assistance,  if  necessary, 
of  a  probe,  and  a  piece  of  Iodoform  gauge  placed  between  thorn  to 
prevent  re-adhesion.  [f  neglected,  it  may  be  a  source  of  incon- 
venience at  puberty.  The  parts  are  then  more  firmly  mlln.n.nt,  and 
may  require  division  by  the  knife. 

Varicocele  of  the  labium. —  If  the  veins  become  very  large 
there  is  danger  of  rupture  with  bleeding  externally  or  tin* 
formation  of  a  luematotna*  The  condition  is  made  worse  dining 
pttBgnenoy.  A  small  mass  may  be  destroyed  by  the  cautery. 
When  large  the  base  should  \m  transfixed  by  one  or  two  steel 
skewers  and  surrounded  behind  the  skewers  by  an  elastic  band. 
The  mass  is  then  cut  away  and  tbe  vessels  tied  lief  ore  relaxing  the 
baud. 

Hematoma  of  the  labium  may  be  caused  by  an  injury  such 
as  a  kick  or  from  falling  astride.  When  a  varicocele  is  preoent,  tie- 
violence  may  l>e  of  the  slightest  The  labium  is  distended  by  a 
blood-clot,  and  a  wall  of  fibrous  tissue  forms,  which  mere;i- 
thickness  by  chronic  inflammation.  The  cavity  should  be  incised, 
the  blood-clot  toned  out,  the  bleeding  points  tied,  and  the  eavily 
rilled  with  gauze.  If  the  wall  is  very  thick  it  must  In-  completely 
■'  d,  and  this  should  be  done  before  suppuration  supervenes, 

Noma  is  an  infective  inflammation  of  the  vulva,  attended  by 
phagedenic   ulceration,   and    is    not   infrequently   met   with  in  the 
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ill-fed,  weakly  children  of  the  poor,  especially  after  the  exanthe- 
mata. Like  canerum  oris,  it  probably  depends  upon  the  presence 
of  a  specific  micro-organism.  It  begins  as  a  dusky-red,  indurated 
patch  on  one  labium,  with  much  swelling  and  oedema,  and  spreads 
rapidly,  the  central  parts  often  becoming  gangrenous.  It  is 
attended  with  severe  constitutional  disturbance,  which  soon 
assumes  the  typhoid  type,  and  death  from  exhaustion  or  septi- 
caemia frequently  ensues.  It  may  be  followed  by  much  cicatricial 
contraction,  and  even  occlusion  of  the  vulva]  orifice.  The  treat- 
ment should  be  energetic.  The  affected  part  should  be  scraped 
with  a  Volkmann's  spoon,  or  destroyed  by  fuming  nitric  acid  or 
the  cautery,  and  an  antiseptic  dressing  applied  ;  whilst  fluid 
nourishment,  stimulants,  and  iron  should  be  freely  given,  and 
opium  cautiously  administered  in  doses  suitable  to  the  age  of  the 
child.  In  milder  cases  the  application  of  boro-glyceride  may 
suffice.  In  very  severe  cases,  the  continuous  warm  bath  has  been 
found  of  great  service. 

Labial  hernia  (see  p.  913). 

Hydrocele  of  the  canal  of  Nuck. — The  processus  vaginalis 
iu  the  inguinal  canal  or  labium  remains  unobl iterated  and  the 
hydrocele  is  then  reducible,  or  it  is  encysted  and  forms  a  small 
swelling.      Treatment. — Excision. 

Cysts  in  the  labium  are  generally  due  to  the  obstruction  of  a 
mucous  follicle  or  the  duct  of  Bartholin's  gland  as  the  result  of 
irritation.  Dermoid  and  sebaceous  cysts  are  more  rarely  met  with. 
The  mucous  cysts  generally  contain  a  glairy  fluid,  and  as  their 
walls  are  thin,  appear  as  semi-translucent,  oval,  elastic  swellings. 
They  occasionally  suppurate.  If  possible,  the  cyst  should  be  com- 
pletely excised  ;  if  not,  the  excision  of  a  portion  of  the  wall,  with 
cauterisation,  plugging,  or  scrapiug  away  the  lining  membrane  to 
ensure  healing  from  the  bottom,  is  employed. 

Condylomata  and  venereal  warts  are  very  common  in  this 
situation.  They  require  no  special  description,  and  should  be 
treated  as  described  under  Venereal  Diseases. 

Tuberculous  ulceration,  Lupus,  or  Esthiomene  (eating), 
whilst  very  rare,  occurs  as  a  progressive  ulceration  which  has  to  be 
distinguished  from  tertiary  syphilis. 

Pruritus  may  depend  on  various  causes,  as  diabetes,  eczema, 
ascarides,  pediculi,  etc.  These  should  be  sought,  and,  if  possible, 
removed,  the  irritation  being  allayed  iu  the  meantime  by  such 
remedies  as  are  mentioned  under  Pruritus  ani  (p.  936). 

Elephantiasis  of  the  labium  is  a  tropical  disease,  the  result 
of  filaria.  A  pendulous  tumour  increases  in  size  until  it  prevents 
walking.  The  base  is  transfixed  with  skewers  and  surrounded  by 
an  elastic  ligature,  after  which  the  tumour  can  be  easily  cut  away. 

Ruptured  perineum  (see  p.  561). 

Tumours. — Fibrous  tumours  are    occasional lv  met  with  in  the 


DISEASES   OF   THE    FK.MALK    CiiKTHRA. 


1005 


nun.  They  are  usually  of  the  soft  variety,  and  often  eontuiu 
xoniatous  elements.  They  are  frequently  allowed  to  attain  a 
large  ntftb  Removal  is  the  only  treatment.  /Vif///  frwtoura  run  I 
MM  are  also  met  With  ;  sarcomata  but  rarely. 

Epithelioma  is  not  uncommon,  and  may  generally  be  <  list  in 
guished  from  venereal  warts  and  syphilitic,  tuberculous,  or  lupoid 
ulceration  by  the  surrou tiding  iudu lotion,  the  sinuous  and  everted 
edges  of  the  ulcer,  the  history  of  the  case,  the  *£ti  of  the  patient, 
and  the  early  enlargement  of  the  inguinal  glands,  It  is  often 
preceded  by  chronic  eczema  and  peoriftatfl  at  ktukoker&toeifi  similar 
to  that  described  on  the  tongue.  Early  and  wide  removal  of  the 
growth,  together  with  any  inguinal  glands  that  may  he  felt  enlarged, 
holds  out  the  only  prospect  of  success  ;  hut  when  the  growth  has 
attained  any  size,  a  rapid  recurrence  is  hut  boo  Frequent*  <  bronie 
patches  of  eczema  or  psoriasis  should  be  excised  before  epithelioma 
occurs. 

Di#mxes  of  the  Female  Urtthitt. 

Urethral  caruncles  or  vascular  tumours  occur  as  small 
florid,  intensely  sensitive  excrescences  usually  situated  about  the 
entrance  of  the  urethra,  of  ten  surrounding  it  like  a  ring  and  perhaps 
extending  some  distance  up  it.  They  -sometimes  appear  fco  be  due 
to  slight   injury  during  catlieterisatioii,  or  10   inflammation.      They 

give  rise  to  increased  frequency  erf  micturition,  pain  during  the  act, 
and  intermittent  attacks  of  hemorrhage,  thus  somewhat  simulating 
the  symptoms  of  a  calculus;  but  inspection  at  once  reveals  the 
nature  of  the  affection.  Tr*-atmtttt, —  Ligature,  or  the  application 
of  the  therrno- cautery,  generally  suffices  for  their  cure,  but  the 
urethra  must  not  he  injured  or  a  stricture  will  result. 

Chronic  urethritis,  with  urethral  abscess  and  sinus, — This 
is  generally  caused  by  gonorrhoea,  and  is  the  common  latent  source 
of  gonorrheal  infection.  Vaginal  douches  prove  useless*  When 
the  linger  is  drawn  out wards  along  the  urethra  pus  is  pressed  out 
of  pockets,  Sometimes  Skene's  tubes,  the  supposed  terminal  ends 
of  the  Wolffian  duct,  are  affected.  A  speculum  is  passed  into 
the  urethra  to  put  it  on  the  stretch,  and  a  probe  is  inserted  into 
the  pockets.  Each  pocket  is  then  wiped  out  with  a  strong  antiseptic 
or  scraped,  or  the  mucous  membrane  slit  up  so  as  to  lay  the 
sinus  open. 

Catheterisation  of  the  female  urethra  may  he  done  by  a 
soft  rubber  or  glass  catheter.  It  may  be  passed  in  the  lateral 
position  with  the  knees  well  bent  or  in  the  dorsal  position  with  the 
thighs  slightly  abducted,  It  is  best  to  have  tin  meatus  plainly  in 
view  by  separating  the  labia  with  the  thumb  and  finger,  and  putting 
the  end  of  the  catheter  straight  into  the  meatus,  guided  by  a  good 
light. 

Dilatation  of  the  female  urethra  for  the  purpose  of  examining 
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the  bladder,  removing  a  stone  or  foreign  body  from  the  bladder,  or 
catheterising  the  ureters  is  readily  effected  by  the  finger,  urethral 
dilator,  or  graduated  sound.  The  dilatation  should  be  gradual,  so 
as  to  stretch  and  not  rupture  the  compressor  urethra  lest  incon- 
tinence follow.  Cocain  (20  per  cent.)  on  a  pledget  of  cotton- wool, 
or  general  anesthesia,  may  be  employed. 

Epithelioma  may  grow  from  the  urethra  or  extend  to  it  from 
the  clitoris,  forming  a  papillated  mass  or  a  deep  indurated  ulcer.  At 
first  there  is  a  tendency  to  retention,  later  to  incontinence,  of  urine. 
Excision  should  be  done  early.  If  extensive  enough  to  involve  the 
whole  urethra  and  invade  the  bladder,  a  suprapubic  fistula  may  be 
established  and  the  excision  wound  closed. 

Patent  urethra. — This  may  be  a  congenital  condition  or  the 
result  of  excessive  dilatation.  The  careful  application  of  the 
gal vano -cautery  will  reduce  the  opening.  If  this  fails  the  urethra 
is  dissected  up,  a  fine  catheter  inserted  and  over  it  the  urethra  is 
twisted  through  about  90  degrees  and  fixed  by  sutures  (Gersuny's 
operation) ;  in  other  cases  paraffin  wax  may  be  injected  into  the  tissue 
around  the  urethral  orifice. 

Urethrocele. — A  red  mass  of  prolapsed  mucous  membrane  may 
protrude  from  the  urethra  of  little  girls,  and  is  accompanied  by 
incontinence.  The  excess  of  mucous  membrane  is  destroyed  by  the 
cautery. 

A  bnoi-malitics  of  the  Female  Genitals* 

Persistent  cloaca. — The  normal  anus  is  absent,  and  the  rectum 
opens,  guarded  by  a  sphincter,  within  the  posterior  fourchette.  It 
may  be  left  alone  in  most  cases. 

Hypospadias. — Owing  to  the  incomplete  division  of  the  uro- 
genital sinus,  the  bladder  appears  to  communicate  with  the  vagina, 
and  there  is  incontinence  of  urine ;  or  there  is  no  vagina,  but  the 
patient  passes  both  urine  and  menstrual  fluid  through  the  urethra 
under  the  clitoris. 

Epispadias  and  extroversion  of  the  bladder  is  much  rarer  than 
in  the  male.  The  most  extensive  deformity  shows  the  back  wall  of 
the  bladder  and  trigone,  with  the  urine  escaping  from  the  ureters,  a 
gap  in  the  position  of  the  symphysis,  and  the  labia  wide  apart.  In  the 
lesser  deformity  the  urethra  forms  a  groove  opening  on  the  vestibule 
and  the  clitoris  is  split.  The  treatment  should  be  on  the  lines 
described  for  the  male  genitals. 

Hypertrophy  of  the  labia  minora  or  nymphae. — They  may  be 
so  increased  in  size,  especially  in  some  tropical  countries,  as  to  hang 
down  as  pendulous  vascular  folds.      Treatment. — Removal. 

Atresia  of  the  hymen. — The  hymen  may  form  a  rigid  ring 
resisting  dilatation  and  rupture,  or  may  present  more  than  one 
small  opening.  It  is  generally  incorrect  to  speak  of  imperforate 
hymen;    it    is   nearly  always  the  vagina,  just  above  the  hymen, 
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which  is  imperforate.  "When  tags  of  a  torn  hymen  remain  in  (lamed 
they  mav  be  a  cause  of  pain  ami  spasm,  dysparetinia.  Treatment. — 
Notching  and  dilatation  under  an  amesthetie,  also  the  removal  of  tags 
with  the  scissors  or  cautery. 

Hermaphroditism, — The  term  is  sour  used  far  individual*  wboM 
sex  Ik,  superficially  at  least,  doubtful  owing  to  arrest  of  development. 
There  is  no  such  thing  as  the  occurrence  in  the  same  individual  of 
the  genital  organs  of  both  sexes,  either  anatomically  or  phyaiologioaUy 
perfect.      But  an  incomplete  development  is  occasionally  met  with, 

Male  fttrmfij>hi"<fiftsm  is  the  most  frequent  anomaly*  The  patieni 
is  a  male  with  an  arrest  of  the  extern*]  genitals  which  then  resemble 
those  of  the  female.      The  penis  is  stumpy  like  a  clitoris,  the  urethra 

is  in  a  e-ouditi it'   hypospadia*,  the  floor   being  absent  back  to  the 

orifice  of  the  uterus  naftffttllannij  into  which  a  probe  may  be  passed. 
The  scrotum  is  cleft  and  the  prominences  on  either  side  contain  the 
testes,  from  wliieh  run  the  vas  deferens — often  with  some  hernia.  It 
is  a  grave  practical  error  to  mistake  the  child  for  a  female. 

Fnntifa  ht>rntttf>Jtrt*'titism. — The  clitoris  may  be  excessively  Ioiil:, 
and  this  mav  be  combined  with  labial  adhesions  and  inguinal  hernia; 
containing  the  ovary.  The  adhesions,  however,  will  yield  and  expose 
the  vagina,  and  a  rectal  examination  will  discover  a  uterus.  There 
will  also  be  other  female  character! sties.  Thus  the  breast  will  be 
large,  there  will  be  an  absence  of  hair  on  the  face  and  chest,  broad 
hips,  etc. 

l*<irti>ti  {yu>  h< nu'tpiiro'fitixm.— No  real  opinion  can  be  given  in 
this  condition  unless  the  organs  supposed  bo  }>c  testes  or  ovaries  can 
be  e x a n li n ed  ui icrosco pi eal ly .  Th e  n a k ed  ey e  ap pear ane es  o f  \ mr t ial ly 
developed  organs  are  indistinguishable*  The  first  rule  in  all  cases 
of  doubtful  stx  is  to  rear  the  child  as  a  male,  when  iueouvenu 
arising  from  the  development  of  male  characteristics  as  puberty  is 
reached  are  avoided.  This  rule  covers  the  majority;  the  remainder 
are  practically  sterile  individuals,  and  whether  a  feminine  male  or  a 
masculine  female  in  general  appearance  it  is  far  better  to  treat  them  ag 
male*.     The  second  rule  is  to  dissuade  all  such  people  from  marriage. 

Malformations  of  the  vagina. — A  double  or  septate  vagina 
in  part  or  for  the  whole  of  its  extent  is  due  to  the  two  ducts  of 
Midler  not  coalescing. 

Kudimtntary  or  defective  vagina. — When  this  is  attended  by 
an  .absence  of  the  uterus  and  ovaries  as  found  by  a  ringer  in  the 
nil  urn  and  a  sound  in  the  bladder,  no  trouble  ensues  until  i 
when  a  demand  for  a  sufficient  vagina  arises  or  the  urethra  gets 
dilated  and  the  woman  Buffers  from  moonttnanoe.  In  such  eases  a 
pocket  may  be  made  by  cutting  and  dilating  between  the  bladder 
and  rectum,  avoiding  a  cuimnunieatioii  with  either  of  these  cavitii a& 

H&matokotpQt, — A  horizontal  septum  eluses  ihe  vagina  imme- 
diately above  the  hymen,  and  the  vagina  above  becomes  distended  at 
puberty  by  the  collection  of  menstrual  fluid,  which  causes  a  fluctuating 
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swelling  to  bulge  between  the  labia,  pushing  the  hymen  in  front  of  it. 
The  patient  has  moliminia  but  no  flow. 

Hcematometra  and  HcematoscUpinx.  —  The  distension  by  men- 
strual blood  involves  the  cavity  of  the  uterus  and  tubes  as  found 
on  rectal  bimanual  examination,  and  a  fluctuating  tumour  may  rise 
out  of  the  pelvis  and  distend  the  abdomen.  A  rupture  may  take 
place  externally,  followed  by  decomposition  and  septic  absorption, 
or  internally  into  the  peritoneal  cavity,  followed  by  peritonitis. 
Treatment. — The  vulva  is  most  carefully  cleansed,  and  then  the 
septum  is  divided  by  a  crucial  incision,  and  the  flow  allowed  to 
escape  gradually  into  an  antiseptic  dressing,  whilst  the  patient  is 
kept  rigidly  in  bed.  If  high  up,  a  sound  in  the  bladder  and  a  finger 
in  the  rectum  will  serve  as  guides.  Only  when  decomposition  has 
set  in  should  the  cavity  be  irrigated,  and  then  a  double  tube  must 
be  inserted,  and  a  permanganate  solution  allowed  to  flow  in  at  the 
lowest  pressure  with  free  opportunity  to  escape  by  the  second  tube, 
lest  the  fluid  pass  into  the  peritoneal  cavity.  Reunion  must  be 
prevented  by  gauze  plugs  or  the  passage  of  a  bougie. 

Diseases  of  the  Vagina. 

Vaginitis  or  Colpitis. — Under  the  term  "  leucorrhoea "  dis- 
charges not  only  from  the  vagina  but  also  from  the  urethra  and 
uterus  are  generally  included. 

Acute  vaginitis. — Gonorrhceal  vaginitis  occurs  with  inflammation 
of  the  urethra,  vulva  and  cervix,  but  the  latter  are  the  more  important 
The  pain  is  due  to  inflammation  of  the  urethra,  especially  felt  in 
passing  water,  and  of  the  vulva,  whilst  the  vagina  is  only  a  little 
swollen  and  discharges  yellow  muco-pus  for  a  few  days.  The 
gonorrheal  vulvitis  of  children  rarely  extends  to  the  vagina. 

Puerperal  vaginitis  results  from  the  injury  and  septic  infection. 

Membranous  vaginitis  with  discharge  of  shreds  occurs  occasionally 
in  the  course  of  the  exanthemata. 

Further,  acute  vaginitis  may  be  set  up  by  the  introduction  of 
septic  foreign  bodies,  instruments,  and  by  injuries. 

Chronic  vaginitis  may  follow  on  the  acute  form.  It  may  occur  in 
connection  with  disturbances  of  general  health,  anaemia,  etc.,  and  is 
not  an  uncommon  condition  after  the  menopause  and  in  old  women. 
A  careful  examination  is  required,  aided  by  a  speculum,  of  the 
urethra,  the  vagina,  the  surface  of  the  cervix,  and  of  the  dis- 
charges escaping  from  the  uterus. 

Complications. — Extension  of  the  inflammation  upwards  to  the 
uterus,  tubes  or  peritoneum,  to  Bartholin's  glands  and  to  the  urethra. 

Treatment — Acute  inflammation  is  treated  by  rest,  saline  purge, 
warm  hip  baths,  abstinence  from  alcohol,  morphine  suppositories,  and 
frequent  douching  with  permanganate.  Chronic  vaginitis  is  treated  by 
improvement  of  the  general  health,  and  locally  by  astringent  douches 
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of  chloride  ot  hub,  tannic  acid,  alum,  or  sponging  with  solutions  of 
nitrate  fit  silver. 

Vaginal  ulceration  may  Ije  syphilitic  in  origin  or  the  result  of 
injury,  introduction  of  unsuitable  pessaries,  and  other  foreign  bodies. 
The  treatment  consists  in  removal  of  the  cause,  the  use  of  astringent 
logons  and  iodide  of  potassium,  when  due  to  syphilis. 

Acquired  vaginal  stenosis  is  the  result  of  ulceration.  Tvat- 
mmk — Rapid  dilatation  is  carried  oi.it  under  an  anaesthetic  with  the 
fingers,  with  or  without  notching  with  a  knife.  Less  severe  cases 
are  dilated  slowly  by  bougies 

Tumours  of  the  vagina  are  all  very  rare,  A  Jibm- myoma, 
sessile  or  pedunculated,  may  grow  from  the  anterior  wall  between 
the  urethra  and  anterior  fornix.  A  x'/aamoM-cdM  QMX&noma  m 
epithelioma  generally  commences  in  the  posterior  vaginal  fornix.  A 
glandular  carrinoma  may  be  annular  or  involve  the  whole  tube  as  a 
diffuse  thickening.  Sarcoma*  arise  in  young  children  as  well  as  in 
adults,  and  may  appear  as  polypoid  grape-like  masses. 

Cysts  of  the  vagina  are  occasionally,  though  rarely,  met  with 
as  the  result  of  the  distension  of  the  mucous  follicles  ;  and  others 
are  described  as  originating  From  remnants  of  Partner's  duct,  or  from 
the  dilatation  of  lymphatics.     They  should  be  dissected  out, 

Vesico-vaginal  nstulee,  when  nut  due  to  malignant  disease,  arc 
generally  the  result  of  sloughing,  consequent  upon  the  pressure  of 
the  child's  head  in  a  prolonged  •  »r  instrumental  labour,  though  they 
may  be  occasionally  produced  in  other  ways,  as  from  the  impaction 
of  a  foreign  body  in  the  vagina  or  urethra,  injury,  etc.  They  give  rise 
to  incontinence  of  urine,  and  are  productive  of  great  inconvenience. 
They  may  be  so  small  as  merely  to  admit  a  probe,  or  nearly  the 
whole  of  the  wall  of  the  vagina  may  be  destroyed.  The  common 
situation  is  just  below  the  neck  of  the  uterus.  Treatment. — Where 
the  fistula  is  very  small,  touching  it  with  the  actual  cautery  may 
succeed  in  closing  it ;  but  a  plastic  Operation  is  usually  necessary. 
The  rectum  having  been  cleared  by  an  e  lie  ma,  the  patient  should  be 
placed  in  the  lithotomy  position,  and  a  duck -hill  Kpvculurn  intro- 
duced. The  edges  of  the  fistula  should  then  be  pared,  the  bladder 
rated  from  the  vagina  for  a  little  around  the  ring,  then  the  wall 
of  the  bladder  is  inverted  and  sutured,  and  afterwards  the  vaginal 
wall  is  everted  towards  the  vagina  and  similarly  united.  Xeedles  in 
handles  or  a  needle-holder  u  necessary.  The  urine  must  be  drawn 
tiff  every  six  hours  and  the  vagina  gently  douched. 

Uretero-vaginal  fistulse  of  similar  origin  require  the  dissection 
up  of  the  ureter  above  and  its  implantation  into  the  bladder,  either 
through  the  vagina  or  by  laparotomy* 

Becto-vaginal    flstulee    are    treated    by    inverting    the    n 
mueous  membrane  and  everting  the  vagina  after  paring  the  edges. 
If   they  are  extensive,   the  rectal  sphincter  slum  Id  la*  stretched  or 
divided  backwards  towards  the  coccyx,  and  the  bowels  moved  daily, 
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Prolapse  of  the  vagina  results  from  general  weakue 
aggravated  by  overwork,  pregnancy,  and  all  eauaaa  of  increased 
abdominal  tension,  stu-Ii  ;i^  eonstipationj  tr»er«dieteaafon  erf  the 
bladder,  cough,  strain,  eta 

<foctf?  and  Bmto&U  are  fehe  names  given  toa  prolapec  oj  the 
anterior  and  posterior  wall  of  the  vagina  respectively.  In  the  former 
the  bladder  of  oouna  protrudes ;  in  the  tatter  the  rectum  or  the 
pouch  of  Douglas,  which  iiiny  contain  some  small  intestine,  Partial 
prolate  of  either  wall  h  ?i  frequent  accompaniment  of  extensive 
rupturoi  of  the  perineum,  and  require  a  plastic  operation  for  their 
cure.  Peaaariei  an  And  tried,  and  failing,  a  port&tin  of  munmsmem- 
hraue  from  the  anterior  or  posterior  wall  <if  the  vagina  a*  tbe 
niiiv  be  ia  removed,  bringing  the  raw  lurfaoea  together  with  rati 
and  keeping  the  bladder  emptj  with  a  catheter  till  firm  uuion  baa 
taken  place. 


DISEASES    OF   THE    FALMJFIAN    TUKK,    OVARY    AM>    BROAD    LIOAMEM. 

Salpingitis — Pyo-salpinx.— The  Fallopian  tube,  aa  the  result  of 
inflammation,  may  heroine  .shut  off  from  the  uterine  cavity  by  swelling 


Pw.  W?L—DouWe  hydrosalpinx.     i\  Bladder,     i:.  Eteetam.    nt  Right  tube- 
j,  t.  Left  tube.     ■»,  Qvary.     u.  Dteru*.     (t$t.  Bartfa^iMMev  s  EMpiUl  Muanom.) 


of  the  mucous  membrane  and  kinking  ( Fig*  532),  or  from  the  peritoneal 
cavity  by  adhesions  of  the  fibrin  ted  extremity,  which  may  lie  folded 
in  and  matted  together  or  adherent  over  the  ovury,  especially  wh> 
ovary  suppurates  as  well.  Thus  the  tube  may  be  distended  and  the 
ovary  healthy  or  buried  in  adhesion,  Ot  the  ovary,  whether  previously 
cystic  or  not,  may  be  \>awW  occupied  by  the  abscess.    The  diatomic*  i 
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tube  may  become  as  large  as  the  fingers,  or  even  a  sausage,  or  may  be 
bent  on  itself  and  one  end  especially  dilated  like  a  retort  (Fig.  533). 
The  causes  are  puerperal,  gonorrheal  and  tuberculous.  In  old  stand- 
ing cases  the  pus  becomes  thin  and  like  mucus  (so-called  hydro- 
salpinx), or  it  may  contain  blood,  either  menstrual  from  acute 
congestion  or  because  of  suppuration  in  connection  with  an  extra- 
uterine foetation  (hsemato-salpinx).  The  symptoms  are  pain — worse 
on  standing  and  walking,  straining  and  coitus — intensely  painful, 
irregular  or  profuse  menstruation,  dysmenorrhea,  with  or  without 
a  purulent  discharge  in  the  intervals.  The  febrile  symptoms  may  be 
severe,  with  rigors,  or  slight  and  intermittent,  but  the  patient  tends  to 
wTasting  and  septic  anaemia.  An  ovoid  or  sausage  tumour  may  be 
detected  on  examination  to  one  side  of  or  behind  the  uterus  (Fig.  532). 
There  may  be  considerable  mobility,  or  fixation  owing  to  surrounding 
adhesions.     Treatment. — Rest,  hot  douches,  and  iodide  of  potassium 


Fio.  533. — Diagram  of  a  tubo-ovarian  cyst  or  abscess,  after  Roberts.  1.  The  tube 
dilated.  2.  The  sac  formed  by  adhesions  of  the  tihriatcd  end  of  the  tube  to  the 
ovary.     3.  Ovary. 

is  a  successful  line  of  treatment  in  early  stages  of  salpingitis,  but 
when  pus  has  collected  removal  is  required  as  early  as  possible. 
This  should  be  done  by  abdominal  section  (see  pp.  1077,  1081).  A 
vaginal  operation  is  altogether  inferior,  as  largely  involving  working 
in  the  dark. 

Pelvic  cellulitis  forming  a  parametric  abscess  begins  in  the 
broad  ligament  as  the  result  of  septic  infection.  It  may  follow  gonor- 
rhoea or  puerperal  fever,  or  an  extra-uterine  foetation  attended  by 
rupture  into  the  broad  ligament.  The  abscess  forms  behind  and  to 
one  side  of  the  inflamed  uterus,  which  it  pushes  over  to  the  opposite 
side  ;  as  it  increases  it  may  point  in  the  groin  or  rise  up  as  far  as  the 
umbilicus  in  front  of  the  peritoneum.  It  may  burst  into  the  bladder 
or  rectum,  at  the  umbilicus,  or  in  the  groin.  Treatment. — A  pelvic 
abscess  should  be  opened,  if  possible,  through  the  posterior  vaginal 
fornix.  An  incision  is  made  behind  the  cervix  in  the  middle  line, 
and  a  finger  or  forceps  pushed  upwards  into  the  abscess  cavity.  An 
abdominal  incision  is  only  indicated  when  the  abscess  is  not  pointing 
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in  the  posterior  fornix,  but  can  be  felt  bimanually  behind  the 
abdominal  wall.  A  vertical  incision  is  then  made  through  the  outer 
fibres  of  the  rectus,  which  are  retracted,  the  transversalis  fascia  care- 
fully opened  with  forceps,  the  bladder  pushed  inwards  and  backwards, 
and  the  fold  of  peritoneum  upwards  and  outwards,  whilst  the  finger 
works  its  way  towards  the  resistance  at  the  base  of  the  broad  liga- 
ment to  the  side  of  the  uterus ;  the  pus  is  wiped  out  and  the  cavity 
filled  with  gauze.  Or  a  counter-opening  may  be  made  through  Douglas's 
pouch  into  the  posterior  vaginal  fornix.  When  healing  has  taken 
place  or  the  cellulitis  has  resolved  without  suppuration,  puckering 
results  on  that  side  and  the  cervix  drawn  over  to  it 

Pelvic  peritonitis  and  abscess. — Pelvic  peritonitis  arises  by 
septic  extension  directly  from  the  fibriated  extremity  of  a  Fallopian 
tube,  or  through  the  wall  of  the  uterus. 

A  pelvic  abscess  may  be  produced  by  the  pus  becoming  encysted  in 
Douglas's  pouch.  The  roof  of  the  abscess  is  formed  by  adherent  intes- 
tines. It  is  first  felt  in  Douglas's  pouch  by  vaginal  or  rectal  examina- 
tion ;  it  may  then  rise  up  above  the  pubes  as  far  as  the  umbilicus  where 
it  may  burst;  or  the  adhesions  may  give  way  and  a  further  peritoneal 
infection  take  place.  Treatment. — If  pointing,  the  abscess  is  best 
opened  through  the  posterior  vaginal  fornix,  but  when  there  is  an 
extension  widely  in  the  peritoneal  cavity,  an  aMominal  incision  is 
required.  The  opening  of  the  non-infected  portion  of  the  peritoneal 
cavity  should  be  avoided,  but  if  this  happens  it  must  be  well  pro- 
tected by  sponges  before  opening  the  abscess,  which  is  disinfected 
and  stuffed  with  gauze  before  removing  the  protecting  spouges.  Or, 
guided  by  a  finger  in  the  peritoneal  cavity,  it  may  be  possible  to 
open  it  through  the  vagina,  so  avoiding  any  communication  between 
the  abscess  and  the  peritoneum. 

Inflammation  of  the  ovary,  or  oophoritis,  and  inflammation 
around  the  ovary,  or  perioophoritis,  arises  from  the  same  causes  as 
those  producing  inflammation  of  the  uterus  and  tubes  (p.  1071),  and 
an  abscess  may  form  either  in  the  substance  of  the  ovary  or  in 
conjunction  with  the  fibriated  extremity  of  the  tube.  Tuberculous 
disease  of  the  ovary  is  rare  ;  it  is  sometimes  primary,  sometimes 
secondary.  The  ovary  may  remain  in  situ  and  become  fixed  by  adhesion 
or  involved  with  the  tube  in  inflammation,  or  become  prolapsed  into 
Douglas's  pouch.  Pain  is  caused  by  pressure  on  abdominal  or  vaginal 
examination.  An  ovary  may  be  painful,  without  being  inflamed  to 
any  marked  degree,  during  menstruation,  as  a  neurosis,  as  a  result  of 
ill-health,  and  from  congestion  the  result  of  prolapse.  Treatment. — 
Rest,  hot  douches,  tonics,  and  aperients.  A  painful,  but  to  the 
naked  eye  healthy,  ovary  prolapsed  into  Douglas's  pouch  may  be 
drawn  up  through  an  incision  in  the  linea  semilunaris  and  fixed  to 
the  parietal  peritoneum.  An  extensively  diseased  ovary  may  be 
removed  per  vaginam  or  by  laparotomy,  but  a  bilateral  removal 
should  be  avoided  wherever  possible. 


OVARIAN   TUMOURS.  1073 

Tumours  of  the  Ovary,   Broad  Ligament,  and  Tube. 

Ovarian  tumours  are  generally  cystic,  less  .commonly  solid. 
They  grow  towards  the  peritoneal  cavity  and  become  pedunculated, 
or  into  the  broad  ligament  and  are  then  sessile. 

(A)  Solid  tumours. — Fibroma*  may  grow  from  a  corpus  luteum 
scar,  and  show  an  arrangement  of  fibres  in  whorls  and  be  encapsuled 
They  have  been  termed  fibroinyomas,  but  true  fibromyomas  grow 
in  the  broad  ligament  and  from  the  round  ligament  of  the  uterus. 
A  sarcoma  (spindle-  or  round-celled)  is  apt  to  be  bilateral  and  rapidly 
malignant.  It  may  also  be  secondary.  Carcinoma  of  the  ovary  is 
rare,  and  is  usually  secondary  to  cancer  of  the  uterus,  but  it  may 
be  primary  and  cylindrical-celled  arising  from  the  tubes  of  the 
paroopheron. 

Papilloma  and  adenoma  grow  inside  the  Fallopian  tube  and 
distend  it  with  soft  growth  and  a  mucoid  fluid.  Carcinoma  may 
be  superimposed  upon  a  papilloma  or  adenoma,  or  rarely  arise 
primarily.  The  tubes  are  also  involved  secondarily  to  cancer  of 
the  uterus.  Rare  tumours,  arising  from  the  remains  of  the  Wolffian 
body,  in  structure  resembling  the  suprareual  capsule,  have  also  been 
met  in  connection  with  the  broad  ligament. 

(B)  Cysts  (Fig.  534). — (i.)  Multilocular  ovarian  cysts.  —  The 
common  ovarian  cysts  are  multilocular ;  generally  there  is  one  chief 
cyst,  and  some  smaller  secondary  cysts,  which  may  be  so  small  as  to  lie 
wholly  within  the  wall  of  the  large  one.  They  coutain  a  thick,  ropy, 
albuminous,  colloidal  or  jelly-like  fluid,  arising  from  degenerate 
Graafian  follicles,  affect  the  whole  ovary,  but  are  not  liable  to 
malignant  disease.  The  complications  which  ensue  are  generally 
the  result  of  the  size  of  the  cyst,  and  of  the  adhesions  which  it  forms 
to  the  omentum  or  intestines ;  these  adhesions  are  made  much  worse 
by  tapping.  They  chiefly  cause  trouble  by  their  size  and  compression 
of  the  large  veins  ;  they  may  undergo  torsion  of  the  pedicle,  when  gan- 
grene and  suppuration  set  in,  with  symptoms  of  acute  strangulation. 
When  small  they  may  be  quite  detached  by  torsion  of  the  pedicle,  and 
then  get  a  secondary  connection  with  the  omentum.  In  an  uncom- 
plicated case  there  is  a  good  pedicle  containing  the  ovarian  artery  and 
veins  and  the  Fallopian  tube  (Fig.  536).  (ii.)  Dermoid  ovarian  cysts. — 
These  are  cysts  of  congenital  origin  growing  in  the  oophoron,  although 
they  may  be  latent  until  long  after  puberty.  They  are  lined  by  true 
skin,  containing  abundant  sebaceous  glands,  also  hair  follicles.  The 
contents  consist  of  sebaceous  material,  occasionally  also  imperfectly 
formed  bones  resembling  the  lower  jaw,  teeth,  etc.  These  cysts  are 
frequently  bilateral,  and  have  a  special  tendency  to  become  the  seat 
of  malignant  disease.  They  are  generally  pedunculated,  iudeed  may 
be  detached  and  transplanted  to  the  omentum,  occasionally  they  are 
sessile,  and  have  to  be  shelled  out  of  the  broad  ligament,  (iii.)  Pajtil- 
lomatons    broad    ligament    cysts. — These    cysts   grow    from    tubular 
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remains  of  the  Wolffian  body,  the  paroopheron,  in  the  broad  liga- 
ment or  hilum  of  the  ovary,  and  contain  a  thin  non-albuminous 
fluid,  with  warty  or  cauliflower-like  papillomas  projecting  from  the 
inner  wall.  Indeed,  the  whole  of  the  cyst  may  be  filled  by  one  of 
these  growths.  The  cysts  are  bilateral,  generally  sessile,  with  the  tube 
and  ovary  spread  out  on  their  wall.  Secondary  cysts  and  papillary 
masses  burrow  iuto  the  broad  ligament,  and  also  project  from  the 
Burface.  Papillomatous  masses  may  likewise  become  scattered  on 
the  peritoneal  surface.  There  is  then  a  marked  peritoneal  exudation 
of  fluid,  so  that  ascites  is  rapidly  developed.  A  mass  can  be  felt 
bimanual ly  on  both  sides,  retaining  some  mobility,  and  this,  with  the 


Fig.  534. — Origin  of  ovarian  and  broad  ligament  cysts.  Diagram  kindly  revised  by 
Mr.  Alban  Do  ran.  A.  Ovary  or  oophoron.  B.  Hiluui  of  ovary.  C.  Paroopheron 
or  parovarium.  D.  Tube.  K.  Fimbriae.  1.  Multilocular  ovarian  cyst.  '2.  Dermoid 
cyst.  3.  Unilocular  parovarian  cyst.  4.  Papuliferous  cyst  connected  with 
parovarian  tubules  and  prolongation  of  the  fimbriae.     5.  Hydatid  of  Morgagni. 

large  amount  of  free  fluid,  serves  for  the  diagnosis.  A  malignant 
growth  is  unilateral,  more  fixed  and  painful,  and  the  patient  suffers 
early  from  cachexia,  but  there  is  also  free  fluid  in  the  peritoneum. 
When  all  the  masses  can  be  removed  and  shelled  out  from  the  broad 
ligament,  and  the  peritoneal  cavity  has  been  well  washed  out,  the 
prognosis  is  favourable,  as  the  disease  is  only  locally  malignant, 
(iv.)  Unilocular  "parovarian"  cysts  in  the  broad  ligament — The 
origin  of  these  cysts  is  doubtful.  They  contain  a  watery  non- 
albuminous  fluid  with  only  a  small  tendency  to  intracystic  growths 
and  no  secondary  cysts.  The  ovary  and  tube  are  not  involved,  and 
are  spread  out  in  the  wall  of  the  cyst.  They  often  occur  in  young 
women,  and  may  be  bilateral.  They  were  the  only  ovarian  cysts  which 
were  cured  by  tapping.    In  removing  them,  the  tube  and  ovary  should 
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be  separated  and  the  cyst  shelled  out  (Fig.  535).    This  is  particularly 
important  when  the  woman  is  young  and  the  cysts  bilateral. 

General  symptoms  of  ovarian  cysts. — There  may  be  none  at  first ; 
but  as  the  cyst  increases  in  size,  it  gradually  encroaches  on  the 
space  normally  allotted  to  the  pelvic  and  abdominal  viscera,  giving 
rise  to  one  or  more  of  the  following  symptoms.  Thus,  from 
pressure  on  the  bladder  and  rectum  there  may  be  frequent  micturi- 
tion and  constipation ;  from  pressure  on  the  iliac  vessels,  oedema  of 
the  lower  limbs  and  genitals ;  from  pressure  on  the  sacral  and 
lumbar  plexus,  pains  in  the  back,  pudenda,  and  legs ;  from  pressure 
on  the  stomach,  nausea  and  vomiting ;  on  the  intestines,  diarrhoea 
or  colicky  pains ;  on  the  portal  vein,  ascites  and  haemorrhoids  ;  on 
the  kidneys  and  ureters,  albuminous  and  highly-concentrated  urine, 
rich  in  urates.     Later,  as  the  tumour  extends  up  wards,  there  will 
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Fig.  535. — Parovarian  cyst  in  the  broad  ligament  unconnected  with  the  ovary 

or  tube. 

be  embarrassed  breathing  and  dyspnoea  from  pressure  on  the  heart 
and  lungs  ;  while  finally  emaciation  sets  in,  and  the  patient  dies 
of  exhaustion,  if  not  earned  off  by  an  intercurrent  attack  of  peritonitis 
from  rupture  of  the  cyst. 

The  physical  signs  vary  according  to  the  size  of  the  cyst,  and  the 
diagnosis  at  first  may  be  attended  with  some  difficulty.  But  as  the 
cyst  rises  out  of  the  pelvis,  and  the  abdomen  becomes  gradually 
distended,  the  condition  known  as  ovarian  dropsy  is  produced,  the 
physical  signs  of  which  somewhat  resemble  dropsy  of  the  peritoneum 
(ascites)  depending  on  visceral  disease. 

Summary  of  the  differential  diagnosis  of  ovarian  from  other  abdominal 

tumours. 

From  a  surgical  point  of  view  it  is  necessary  to  exclude  certain 
conditions. 

(1)   The  distension  <>f  normal  cavities,  the  bladder  with  urine,  the 
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uterus  and  vagina  with  menstrual  blood,  the  intestines  and  reetum  with 
faeces,  the  stomach  with  gas,  because  there  are  usually  other  methods 
of  relieving  the  distension.  In  the  case,  however,  of  the  gall-bladder 
or  kidney  this  does  not  matter,  as  an  operation  is  probably  required. 
Of  these  conditions,  the  most  important  to  exclude  is  the  dis- 
tended urinary  bladder  forming  a  tense  swelling  dull  from  the  pubes 
upwards,  with  an  upper  globular  outline.  The  swelling  is  removed 
by  catheterism,  although  when  drawn  up  the  stiffer  catheter  may 
have  to  be  passed  in  several  inches. 

(2)  Pregnancy  in  all  its  forms  except  extra-uterine  foatation.  It 
is  es]>eeially  difficult  to  diagnose  a  case  of  hydramnion  from  tumour 
of  the  ovary  when  the  fcetus  can  be  neither  heard  nor  felt.  (See 
a  work  on  Midwifery.) 

(3)  Phantom  or  false  tumours,  formed  by  flatus,  fat,  and  spasm  of 
the  abdominal  wall  (see  p.  933). 

(4)  Abdominal  aneurysm  (see  p.  402). 

In  other  conditions  that  may  be  mistaken  for  ovarian  tumours 
the  importance  of  an  exact  diagnosis  before  operation  is  not  great, 
as  (except  in  the  case  of  gummata  in  the  neighbourhood  of  the  liver, 
and  when  involving  the  abdominal  cavity,  also  actinomycosis,  both 
of  which  may  be  benefited  by  large  doses  of  iodide  of  }K>tassium)  an 
operation  is  rendered  desirable  by  the  failure  of  medical  means,  and 
the  first  part  of  the  operation  is  exploratory  and  the  method  of 
operating  only  decided  on  after  opening  the  abdominal  cavity. 
The  apparent  simplicity  of  a  case  may  deceive  the  most  experienced. 

(5)  Ascites. — In  ascites  the  flanks  are  first  distended  and  become 
dull,  the  percussion  becoming  resonant  when  the  patient  is  turned 
to  the  opposite  side,  for  the  free  fluid  flows  over;  whereas  an  ovarian 
cyst  rises  out  of  the  pelvis  and  distends  the  abdomen  prominently  in 
front,  causing  it  to  give  a  dull  note  on  percussion,  and  the  flanks 
are  not  distended  until  late  and  are  resonant.  A  percussion  wave 
or  thrill  is  met  with  in  both,  but  in  ascites  is  all  over,  in  the 
ovarian  cyst  over  the  dull  area  only.  The  upper  limit  of  the  dull  area 
in  an  ovarian  cyst  is  lowered  and  raised  by  the  ascent  and  descent 
of  the  diaphragm  in  respiration.  The  ascites  being  caused  by 
cirrhosis  of  the  liver,  malignant  disease,  etc.,  some  special  sigus 
of  these  may  be  noted  (see  pp.  851,  852).  In  very  advanced 
cases  patients  with  large  ovarian  cyst  develop  swollen  legs  and 
genitals,  and  then  the  older  name  "  ovarian  dropsy  "  has  some  basis 
in  fact. 

(6)  A  iitm'ne  fibroid  is  generally  accompanied  by  menorrhagia,  a 
lengthening  of  the  uterine  cavity,  and  a  drawing  up  of  the  cervix, 
and  is  median  from  the  earlier  stages  (p.  1086).  In  the  case  of  an 
ovarian  cyst  the  menstruation  is  usually  normal,  also  the  length  of 
the  uterine  cavity ;  the  cervix  is  normal  in  position  and  there  is  nothing 
to  be  felt  through  the  vaginal  fornix  except  a  tense  resistance,  which 
is  at  first  lateral. 
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(7)  HwmatoceU  from  extra  utenrim  fcetation  has  a  sudden  onset  and 
Forma  a  fixed  pelvic  mass,  wbetreae  an  ovarian  tumour  ^rows  steadily 
without  incidents  in  the  early  itagee  and  only  becomes  fixed  wlu'n 
cancer  arises  (see  p.  1095). 

( S )  / V / * ■  be  /»/?</ bi  -w 1 1 '  ion t  eailu fit j>,  j teriton it igt  and  pyemt tp inx  p reset 1 1 
inflammatory  symptoms,  ann1  arise  from  puerperal,  gonorrheal  or 
tuhcrcnlous  infection,  whereas  in  the  ease  pi  an  ovarian  cyst  the 
tumour  has  existed  before  the  inthu in nntory  infection,  or  if  suppura- 
tion follows  torsion  of  the  pedicle  there  ate  also  siejis  of  internal 
s  trail  *j u  I  atioi i  (see  p .  1070). 

(9)  Spites  kidney  tmd  liver  tumours  are  likely  to  he  confused  with 
ovarian  cysts  only  when  displaced  towards  the  pelvis,  from  wlneh  they 
can  usually  he  returned  when  the  patient  lies  down  and  the  pelvis  is 
raised,  When,  however,  they  become  fixed  by  adhesions  in  the  pelvis, 
also  in  the  ease  of  hydatid,  mesenteric  or  jMuicrratit*  cysts,  the  diagnosis 
cannot  generally  be  completed  until  the  abdomen  is  opened* 

Having,  however,  determined  that  the  disease  is  an  ovarian  oyst, 
the  next  point  to  make  out  is  whether  it  is  unilocular  or  multiloeular  ; 
free  or  adherent.  The  mufti!<>ndar  cyst  is  usually  irregular;  fluctua- 
tion is  absent,  or  more  marked  In  some  parts  than  in  others;  and 
there  is  no  thrill  or  fluctuation  wave  on  percussion,  unless  one  of 
the  cysts  has  attained  a  preponderating  *izc.  The  unilocular  cyst  is 
smooth,  rounded,  regular,  and  elastic;  fluctuation  is  felt  equally 
distributed  over  the  whole  of  the  dull  area,  If  adkmnm  tm  prtmtt 
the  cyst  is  fixed,  unless  they  take  the  form  of  elongated  bands,  in 
which  ease  a  friction  rub  or  sound  may  he  felt  <>r  heard,  The 
umbilicus  moves  with  the  rvst  :  but  no  movement  is  detected  on 
examination  by  the  rectum  or  vagina.  Tf  thtrt  ar?  mo  adherioni 
the  c\>t  moves  on  respiration,  but  the  umbilicus  does  not  move 
with  the  cyst,  and  the  cyst  is  not  found  fixed  Oil  examination  by 
the  rectum  or  ragina.  Such  are  the  chief  points  to  be  attended 
bo  ;  but  often  the  iigne  arc  delusive,  and  where  a  tumour  is  expected 
to  be  of  a  unilocular  character  and  free,  it  may  be  found  to  be 
multiloi-nlar  or  solid  and  extensively  adherent  to  the  neighbouring 
parts, 

Ovariotomy.— I'mler  tins  heading  may  be  included  Oophorectomy 
or  the  excision  of  ovaries  unaltered  or  not  markedly  so  ;  Chorion 

vi/Ktr t-tom //,  or  the  excision  of  cysts  to  which  the  name  of  OVariot y 

is  especially  attached  ;  Snf/'ttt?tettomyt  the  excision  of  ftieetflod   and 

enlarged  tubes;  also  the  eheffing  out  of  mmU  tmmowi  from  the 

broad  ligament.      An  ovarian  cyst  should  on  no  account  be  tapped 

tin gfa  the  abdominal  wall,  no  useful  purpose  is  served  ;  if  i 

were  ever  cured  by  it  they  were  rare  instance*  of  parovarian  cyst. 
But  the  success  of  the  removal  has  been  often  prevented  or  imjienHed 
by  the  adhesions  and  septic  complications  set  up  by  tapping. 

The  special  preparations  first  used  fof  ovariotomy  an  DOW  In 
common  use  for  all  abdominal  and    other  operations  (see  p(    1 
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It  is  of  great  advantage  for  the  patient  to  be  on  a  table  by  which 
the  pelvis  can  be  raised  (Trendelenburg's  position)  should  it  appear 
desirable  when  the  abdomen  is  opened.  The  incisions  should  be  made 
in  the  middle  line  (Fig.  407,  p.  824),  or  slightly  to  one  side  through 
the  rectus  for  not  more  than  three  inches  midway  between  the 
umbilicus  and  pubes.  Not  longer  at  first,  for  such  an  incision  is 
quite  sufficient  to  draw  out  an  emptied,  pedunculated,  free  ovarian 
cyst ;  not  lower,  or  the  bladder  may  be  wounded  when  drawn  up  by 
tumours,  especially  those  of  the  uterus  and  broad  ligament ;  not 
higher,  for  it  unnecessarily  weakens  the  region  of  the  umbilicus  and 
is  not  required  unless  a  large  solid  tumour  has  to  be  got  out.  The 
peritoneum  having  been  reached,  and  all  haemorrhage  stopped  with 


Fio.  536. — Diagram  of  the  pedicle  of  a  multilocular  ovarian  cyst.  The  pedicle  is 
shown  divided  as  when  a  ligature  has  been  applied  to  allow  the  tube,  ovarian 
artery,  and  vein  to  be  peen. 

pressure- forceps,  the  peritoneal  cavity  is  carefully  opened,  the  hand 
introduced,  and  adhesions  felt  for.  Jf  the  cyst  is  free,  Spencer  Wells' 
trocar  and  cannula  are  thrust  through  the  cyst- wall,  the  fluid 
evacuated,  and  the  cyst  gradually  drawn  out  by  Neiaton's  cyst  forceps 
through  the  wound  as  it  is  reduced  in  size  by  the  escape  of  the  fluid. 
The  pedicle  (Fig.  53G)  is  now  transfixed  by  a  long  needle  armed  with 
a  ligature  of  silk,  the  ligature  severed,  and  the  needle  withdrawn.  The 
two  portions  of  ligature  are  next  interlocked,  and  the  pedicle  firmly  tied 
on  both  sides  (Figs.  86,  87,  p.  214).  Another  may  be  placed  round  the 
whole  pedicle.  The  pedicle  is  then  divided  on  the  cyst  aspect,  leaving 
a  good  frill  to  avoid  slipping,  and  the  cyst  removed,  care  being  taken  to 
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prevent  itnv  of  its  contents  escaping  into  the  abdoztten.     If  the  out 

surface  of  the  pedicle  (Fig.  536)  appeals  dry,  the  ligatures  by  wliieh  it 
is  tied  are  cut  oft*  short,  mid  it  is  allowed  to  slip  l>aek  into  the  pelvis  ; 
hut  if  any  bleeding  point  is  seen,  this  musi  first  be  secured.  Should 
adhesions  be  felt  ou  opening  the  abdomen,  they  should  be  cautiously 
broken  down  by  the  band,  or  divided  after  applying  a  ligature  in  the 
case  of  the  omentum,  r;nv  being  taken  not  to  injure  the  intestines 
and  to  secure  all  bleeding  vessels.  After  the  cyst  has  been  renmvi'd, 
the  other  ov;ov  should  be  examined,  and,  if  diseased,  also  removed, 
lli<  sponging-out  Of  irrigation  of  the  abdomen  is  needed  only  when 
fluid  or  blood  has  escaped  into  it,  and  must  he  continued  aa  long 
as  any  blood  stained  fluid  can  be  squeezed  from  the  sponges. 
The  sponges  should  Vie  thrust  down  deeply  into  Douglas's  pouch, 


Pio.  $87* — Method  ©f  dtataing  after  ovariotomy,    a  a.  ftubbertooot.    on.  Drawings, 
as.  IntegiKne»U.     T.  Dmin-tul«3,     II,  Intestines,     p.  Pipette, 

and  when  all  the  blood-stained  fluid  has  been  removed  from  Ibis 
part  of  the  peritoneum,  a  BpOttge  attached  by  ;i  string  should  be 
left  there  until  just  before  cloeing  thfl  wound  to  ensure  that  no 
collection  remains  in  tins  dependent  situation.  If  irrigation  i,s 
employed,  an  india-rubber  tube  attached  to  a  can  containing  the 
irrigating  fluid  should  he  passed  in  various  directions  into  the 
abdominal  Cavity,  and  the  fluid  allowed  to  flow  until  it  runs  uwmv 
perfectly  clear.  The  irrigating  fluid  may  consist  *>f  boiled  water  at 
a  temperature  of  98  degrees,  or  Water  Containing  some  mild  antiseptic, 
aa  boric  acid.  A  lafge  flat  sponge  is  finally  placed  over  the  surface  of 
the  intestines  whilst,  tin-  deep  parietal  sutures  are  being  introduced, 
These  slumld  be  passed  about  half  an  inch  apart,  and  made  to  include 
the  skin,   peritoneum,  and   edge  of   the   muscles  (Fig.    74,   p.    189), 

so  that  when  tied  too  free  Bnrfaeea  of  peritoneum  art-  in  contact. 
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The  sutures  being  all  in  situ,  the  flat  sponge  and  the  sponge  in 
Douglas's  pouch  are  withdrawn,  the  instruments  and  sponges  counted, 
and  the  wound  closed  by  tying  the  sutures.  Superficial  sutures  are 
then  introduced  between  the  deep  to  ensure  the  accurate  apposition 
of  the  skin.  An  antiseptic  gauze-dressing  is  next  fixed  over  the 
'wound  by  strips  of  strapping,  and  a  broad  flannel  bandage  applied. 
Under  some  circumstances,  as  where  many  adhesions  have  been 
broken  down,  and  there  is  likely  to  be  oozing  into  the  pelvis,  or 
where  the  peritoneum  has  l)een  accidentally  soiled  by  septic  material 
of  any  kind,  a  drain-tube  should  l>e  placed  in  the  wound.  The  tube 
is  passed  through  a  tightly-fitting  hole  in  the  centre  of  a  sheet  of 
thin  rubber  (Fig.  537).  The  end  of  the  tube  should  be  then  placed 
in  the  bottom  of  Douglas's  pouch,  and  the  parietal  wound  closed 
except  at  the  situation  of  the  tube,  and  dressed  with  antiseptic 
gauze  placed  between  the  skin  and  the  rubber  sheet.  Over  the 
mouth  of  the  tube  an  aseptic  sponge  is  laid,  and  the  rubber  sheet 
wrapped  around  it  so  as  to  prevent  any  discharge  from  the  tube 
reaching  the  permanent  dressing.  The  rubber  is  unfolded  at 
intervals,  the  sponge  removed,  and  a  capillary  pipette  passed  down 
the  tube  to  draw  oft*  any  discharge  that  has  collected.  The  tube  is 
retained  till  the  discharge  ceases  to  collect  in  it  and  become  of  a 
serous  character.  Mauy  prefer  to  suture  the  abdominal  wall  iu  stages 
(see  Fig.  75,  p.  189)  by  continuous  or  interrupted  sutures,  also  to  use 
instead  of  a  drainage-tube  a  long  strip  of  iodoform  gauze. 

Modifications  in  the  procedures  are  required — (a)  for  solid  tumours 
and  cysts  which  cannot  be  reduced  in  size;  (6)  for  sessile  and  adherent 
tumours  ;  (c)  where  suppuration  has  occurred  ;  (</)  where  the  disease 
appears  to  be  malignant. 

(a)  If  the  tumour  cannot  be  drawn  out,  the  abdominal  wall  is 
quickly  divided  upwards  and  downwards,  generally  with  scissors 
guarded  by  two  fingers  of  the  left  hand  inside.  A  free  incision 
is  much  better  than  a  small  one  which  may  have  to  be  torn  or 
bruised,  ('are  must  be  taken  not  to  injure  the  omentum,  intestines 
or  bladder,  e.g.,  during  a  forcible  expiration. 

(/>)  Sessile  and  adherent  tumours  are  shelled  out  by  blunt 
methods  or  careful  dissection,  the  main  principle  being  to  keep 
close  to  the  cyst  wall  and  even  to  leave  a  little  of  the  cyst  wall 
adherent,  e.g.,  to  a  coil  of  intestines,  and  to  return  to  it  and  dissect 
it  carefully  off  at  a  later  stage.  At  the  same  time  every  vessel  or 
vascular  band  is  clamped  before  dividing  and  later  tied.  In  this 
way  the  two  accidents,  tearing  into  a  viscus,  the  intestines  or  bladder, 
and  the  laceration  of  a  deep-seated  artery  are  avoided.  In  the  case 
of  the  former  accident  the  viscus  is  at  once  closed  by  a  double  row  of 
sutures.  If  there  is  deep-seated  haemorrhage  it  is  controlled  by 
pressure  with  a  hot  sponge,  the  pelvis  is  raised,  the  intestines  well 
packed  back  by  sponges,  a  strong  light  thrown  into  the  pelvis  and 
long  clamp  forceps  held  ready  to  seize  the  vessel  immediately  the 
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IpBPge  is  removed.  In  cases  of  special  difficulty  I  ligature  on  a 
needle  m  punftd  under  the  bleeding  point  and  tied  on  one  side  and 
then  (be  Mtber,  or  the  peritoneum  is  sutured  over  a  raw,  oozing 
surfaee,  or  the  ovarian  or  uterine  arteries  are  exposed  behind  the 
bleeding  point,  or  mo  assistants  hand  or  sponge  on  a  holder  is  pushed 
up  the  vagina  or  rectum  so  aw  to  mine  the  bleeding  point  towards 
the  operator*  General  oozing  is  controlled  by  stead v  pressure  with 
a  hot  HjH>nge  for  five  minutes  or  so,  or  a  strip  of  gauze  is  firmly 

•  packed  in  the  pelvis  against  the  bleeding  surface  and  the  end 
brought  out  of  the  iilxlomiua]  wound*  Nothing  is  more  important 
than  to  ensure  that  no  blo^l-dot  remains  Or  is  afterwards  effused. 
It  in  a  frequent  source  of  subsequent  peritonitis* 

(c)  Where  pus  is  suspected  the  pelvis  should  not  be  raised  but 
[Jm  rest  of  the  peritoneal  cavity  shut  off  with  the  greahM  cmv 
before  interfering  with  the  tumour*  If  it  can  be  removed  any  soiled 
surfaee  should  he  wiped  over  with  sponges  saturated  with  carbolic 
arid  5  per  cent,  or  perchloride  of  mercury  1  hi  1,000,  which  is  then 
swilled  away  with  unlet,  and  a  p 1 1 1 lt  of  iodoform  gauze  applied, 

(d)  Malignant  disease  being  found,  or  suspected  owing  to  the 
amount  of  deep-seated  induration  and  fixation,  it  is  rarely  advisable 

■  to  attempt  removal,  for  damage  is  done  by  tearing,  a  large  bleeding 
surface  is  left,  removal  may  be  incomplete,  and  tin  patient  is  very 
liable  to  shock.  Even  exploration  should  be  conducted  until  great 
caution  lest  uncontrollable  ha>rnorrhage  ensue,  Generally  speaking, 
only  a  wclbpeduneulated  malignant  growth  is  at  all  suitable  for 
removal,  and  that  only  when  there  arc  no  signs  of  secondary 
tumoum  (hi  the  other  hand,  the  papuliferous  cysts  described 
above  are  suitable  for  removal. 

Oophorotomy  may  be  required  for  inflammatory  and  c^ 
changes,  and,  on  both  sides,  to  arrest  softening  and  allow  of  the  lioncs 
hardening  again  in  nmllities  OSSlum,  It  should  seldom  or  BOTOX  he 
dtitfte  for  neuralgia  with  no  obvious  cbauges  in  the  ovary,  eertaiuly 
not  on  both  sides.  It  has  been  dour  for  profuse  monorrhagia 
due  to  fibroids,  to  eheek  hemorrhage  and  diminish  the  size  of  the 
tumour,   but    is    rarely   successful,  and    the   operation  is  apparently 

being  supplanted  by  better  methods.  Removal  of  the  ovaries  has 
been  followed   in  si*me  cases  by  a  temporary  arrest  of  growth   in 

inoperable  cancer  of  the  breast.  The  results  are  very  uncertain,  also 
the  ages  and  kinds  of  easts  most  suitable.  Generally  no  benefit  follows, 
but  the  procedure  may  be  considered  admissible  (see  pp+  14  4,  L54). 
In  operating  on  pelvic  tumours  one  ovary  at  Least  should  he 
preserved  if  ]>ussihie*    The  removal  <-i  two  active  ovaries  is  followed 

by  disturbances  sueh  asoceurat  the  climacteric,  mental  disturbances, 
melancholia,  flushings,  growth  of  hair  on  the  face  and  chin,  a 
deepening  of  the  voice,  and  shrinkage  of  the  breasts.  A  case  in 
which  both  ovaries  were  removed  for  monorrhagia,  at  twenty-three 
was  thereby  not  only  rendered  barren   but  also  dysmeimrrho-a  and 
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irregular  menstrual  flows,  flushings  and  mental  disturbance  continued 
until  forty- four,  when  cancer  developed  in  the  breast,  requiring 
removal.  Only  after  the  climacteric  had  thereupon  set  in  did  the 
patient  regain  health.  Thyroidin  may  relieve  such  symptoms,  but 
excess  must  be  avoided. 

In  salpingectomy  especial  care  is  needed  not  to  rupture  a 
pyosalpinx  when  freeing  it,  also  the  uterine  stump  will  require  to  be 
treated  by  touching  it  with  pure  carbolic  acid. 

All  broad  ligament  tumours  have  to  be  removed  with  special  care 
lest  the  bladder  and  ureter  be  injured.  The  bladder  may  be 
outlined  by  passing  a  sound,  or  by  filling  and  then  emptying  it. 

After-treatment. — The  patient  is  generally  given  nothing  by  the 
mouth  for  twenty-four  hours  except  hot  water.  By  the  rectum 
nutrient  enemata,  with  or  without,  brandy,  may  be  given  when  the 
patient  is  weak,  and  a  pint  or  more  of  water  to  relieve  thirst. 
Atropine  and  morphine  may  be  administered  hypodermically  to  relieve 
vomiting  and  pain  and  to  obtain  sleep.  The  catheter  is  passed  at 
intervals  after  the  first  twelve  hours.  The  bowels  should  be  moved 
at  the  end  of  twenty-four  hours  by  calomel  in  5  grain  doses,  or  in 
doses  of  a  grain  every  hour,  or  sulphate  of  magnesia  may  be  given 
in  one  dose  or  in  small  doses  of  a  drachm  every  hour,  or  castor-oil 
(jij.)  may  be  given  as  an  enema.  A  movement  of  the  bowels, 
however  slight,  is  the  best  remedy  for  tympanites,  and  for  threatened 
peritonitis.  Relief  may  be  also  afforded  by  drops  of  oil  of  peppermint 
or  of  cajuput  on  sugar,  or  sips  of  equal  parts  of  brandy  and  hot 
water,  or  by  a  turpentine  enema,  or  the  retention  of  a  rectal  tube. 
As  soon  as  possible  the  patient  returns  to  an  ordinary  diet.  The 
sutures  are  removed  after  the  eighth  day.  If  the  suturing  is  done 
in  stages,  the  removal  of  the  skin  sutures  is  an  unimportant  matter. 
If  deep  interrupted  sutures  are  removed  on  the  eighth  day  the 
abdomen  must  be  supported  by  strapping  and  firm  bandaging.  If 
not,  the  abdominal  wall  may  give  way  during  straining  or  cough 
and  the  bowel  prolapse.  Thyroid  extract  has  been  found  to  relieve 
symptoms  due  to  the  artificial  menopause  following  bilateral 
oophorectomy. 

DISEASES    OF    THE    UTERUS. 

Prolapse  of  the  uterus. — In  combination  with  prolapse  of 
the  vaginal  wall  the  uterus  may  descend  so  that  the  cervix  or  the 
whole  organ  lies  outside  the  vulva,  procidentia  uteri,  and  may  become 
irritated  or  inflamed.  Prolapse  of  the  rectum  may  simultaneously 
take  place.  Treatment. — Rest,  tonics,  aperients,  pessaries  and 
ensuring  frequent  micturition.  These  measures  failing,  one  or 
other  of  the  following  operations  may  be  done. 

1.  A  longitudinal  or  transverse  incision  is  made  through  the 
anterior  vaginal  fornix,  anterior  colpotomy,  the  uterus  auteverted, 


UTERINE   MISPLACEMENTS. 


1083 


and  sutures  inserted  well  op  on  its  fundus  and  then  through  the 
lower  edges  of  the  vaginal  wound,  so  that  <>n  tightening  the  ligatures 
the  uteru>  i    (fated  In  a  strongly  antevorted  position, 

Sf.  An  incision  may  be  made  through  the  pottoior  fornix,  posterior 
cotpotomfti  when  the  possible  causation  of  the  prolapse  by  a  pelvic 
tumour  can  be  excluded,  adhesions  ran  be  broken  down,  and  the 
uterus  pushed  up  and  afterwards  supported  by  a  pmmxjt 

3,  fllie  round  ligaments  may  be  shortened  bj  Ale.ratt'fers  nttt/totL 
The  fibrous  and  fatty  tissue  in  the  abdominal  ring  is  exposed,  drawn 
forwardi  and  the  round  ligament  dissected  rip  and  drawn  out,  until 
taut,  on  each  side.  The  ligament  can  be  then  sutured  to  the 
aponeurosis  of  the  external  oblique,  or  the  two  be  tied  together 
across  the  middle  line  under  the  skin.  This  operation  cannot  be 
done  when  there  are  pelvic  adhesions  unless  the  uterus  be  first 
freed  Iry  posterior  colpotomy.  Good  results  are  obtained,  and  there 
has  been  freedom  from  trouble  during  pregnancy. 

4.  Vrntrojl ration  is  an  operation  now  frequently  performed.  A 
short  hypogastric  incision  is  made  so  as  to  allow  the  fundus  of 
the  uterus  to  be  drawn  up  to  the  wound,  after  breaking  down 
adhesions,  and  it  is  then  fixed  iu  the  parietal  wound  by  kangaroo- 
tendon  sutures,  which  do  not  penetrate  to  the  uterine  oavity,  and 
over  which  the  skin  is  sutured*  The  patient  must  be  eathclerised 
every  four  to  six  hours  until  the  bladder  can  be  easily  and  completely 
emptied.  There  is  no  danger  if  the  operation  is  aseptic  [  the  results 
as  regards  the  prolapse  are  good  ;  and  pregnancy  does  not  appear  to 
be  disturbed,  although  some  prefer  Alexander's  operation  when 
pregnancy  is  to  be  anticipated, 

&  When  prolapse  is  combined  with  ovarian  cyst,  the  pedicle 
stump  may  he  fixed  in  the  abdominal  wound  by  sutures,  thus 
holding    up  the  uterus,  and  the  skin  united  over  the  stump. 

Retroflexion  and  retroversion  of  the  uterus, — The  uterus  is 
bent  backwards  on  itself  or  rotates  backwards  as  a  whole  so  that  the 
fundus  presses  on  the  rectum,  causing  irritation,  venous  congestion  and 
piles,  mucous  disci  targe  and  constipation.  The  cervix  then  [mints 
forwards  and  upwards.  When  the  uterus  in  this  position  is  enlarged 
by  pregnancy  or  by  a  fibroid  tumour  it  becomes  impacted  in  the 
pelvis,  causing  irritability  of  the  bladder  or  more  or  less  retention  of 
urine  and  faval  impaction.  In  extra-uterine  fa-tat  ion  the  uterus  is 
generally  pressed  downwards,  the  cervix  approaching  tli«i  vulva; 
there  are  irregular  discharges  of  blood  and  leu  tendency  to  retention 
of  urine.  The  uterus  is  replaced  with  the  patient  in  the  geuu- 
pectoral  position,  with  or  without  antes  thesia,  and  is  then  kept  up 
by  a  pessary,  whilst  the  bladder  is  periodically  emptied  by  a  catheter 
and  the  bowels  freely  moved.  Helapsing  cases  may  be  treated  as 
for  prolapse. 

Inversion  of  the  uterus  is  generally  bn night  a1«>ut  bj  dragging 
on   the  cord  and   placenta,  but  also  by  the  descent  of  a  BubmuooiH 
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polypus,  or  even  of  a  malignant  growth.  A  raw  bleeding  mass 
protrudes  at  the  vulva,  whilst  on  bimanual  rectal  examination  the 
fund  us  of  the  uterus  is  found  absent.  Inversion  of  the  uterus  may 
be  diagnosed  by  the  uterus  being  turned  inside  out  through  the  cervix, 
whereas  a  polypus  has  a  pedicle  which  can  be  traced  upwards  into 
the  uterine  cavity,  and  a  malignant  disease  of  the  cervix  has  the 
uterine  canal  in  its  centre.  Treatment. — The  inversion  is  reduced  by 
steady  manual  pressure  upwards,  aided  by  counter- pressure  on  the 
hypoga8trium  or  by  an  instrument,  e.g.,  Aveling's  repositor,  a  cup 
fitting  over  the  mass,  and  the  constricting  cervical  ring  may  be  divided 
by  a  }X)sterior  incision.  After  the  climacteric  vaginal  hysterectomy 
may  be  best. 

Examination  of  the  uterus.  —  The  cervix  uteri  may  be 
examined  with  the  finger,  and  the  position  and  size  of  the  body 
of  the  uterus  and  the  general  direction  of  the  cavity  made  out 
bimanually,  the  finger  in  the  vagina,  then  in  the  rectum,  or  in  the 
rectum  only  when  the  hymen  is  intact ;  also  in  some  cases  a 
bladder  sound  may  be  passed.  The  cervix  may  also  be  inspected 
through  a  speculum,  and  can  be  fixed  or  drawn  down  during  examina- 
tions and  operations  by  a  volsella  or  by  a  ligature  passed  through 
it.  By  combining  drawing  down  with  a  bimanual  examination,  one 
finger  being  in  the  rectum,  the  upper  part  of  the  fundus  and  the 
appendages  can  be  explored.  A  general  idea  of  the  size  of  the 
uterus  and  the  direction  of  its  cavity  having  been  gained  by 
bimanual  examination,  a  more  exact  information  as  to  the  extent 
of  the  uterine  cavity  and  its  direction  is  got  by  passing  a  uterine 
sound.  This  is  made  of  flexible  copper  or  silver  with  a  bulbous  end, 
and  is  generally  bent  to  an  angle  of  160  degrees  about  2 J  inches 
from  the  end.  It  is  first  sterilised  by  boiling,  carbolic  acid  or  flaming. 
It  is  passed  over  the  finger  placed  on  the  cervix,  and  by  moving  the 
handle  in  a  circle  and  gentle  manipulations  it  is  made  to  slip  in. 
It  should  be  remembered  that,  especially  when  inflamed,  after  labour 
and  in  malignant  disease,  the  uterine  wall  is  so  soft  that  the  sound 
may  easily  perforate  it  or  may  enter  a  Fallopian  tube.  When  preg- 
nancy is  suspected,  the  sound  must  not  be  passed  except  perhaps 
when  there  is  good  reason  to  believe  the  pregnancy  to  be  extra- 
uterine. A.  better  way  in  many  cases  is  to  pass  a  speculum  in  the 
dorsal  position,  fix  the  cervix  with  a  speculum,  and  pass  a  gum 
elastic  bougie,  guided  by  the  eye,  the  length  of  the  bougie  inserted 
being  marked  by  the  finger  before  withdrawing  it. 

Dilatation  of  the  os  is  easy  shortly  after  labour  or  abortion.  It 
may  be  done  slowly  by  inserting  a  tent  into  the  cervical  canal 
through  a  speculum,  guided  by  the  eye,  after  fixing  the  cervix  with 
a  volsella.  The  tent  expands  with  moisture,  and  in  twenty-four 
hours  the  canal  may  be  further  stretched  by  dilating  bougies  or 
the  finger.  Rapid  dilatation  is  gently  done  with  graduated  bougies 
or  expanding  dilators,  under  an  anaesthetic,  avoiding  tearing.     The 
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tuuTHT  is  tlirti  explored  with  the  finger,  combined  with  hypogastric 
cuit  nter-pressure. 

Preparation   of  the  vagina  previous   to   operations,  — The 
vji^iun  js  first  douched  with  permanganate  hit  ion  and  then  a  speculum 
is  passed.     The  cervical  *  -ui.-il  f-v  the  snrhicc  of  a  cancer  or  sloughing 
polypus  may  now  Ik*  painted  with  pure  carbolic  acid  or  I   in 
perehl«iriil<-  of  mercury,  which  is  then  swilled    aif&y.      The   vagina  is 

next  wiped  out  carefully  with  swafae  soaked  in  pcfehtatide  oi 
mercury,  1  in  1,000,  Hid  the  speculum  gradually  withdrawn  BO  Aft  to 
bring  all  folds  and  pockets  into  view.  All  the  mercury  natation  is 
009  fished  away  with  a  dOQOhe  of  sterilised  water  and  the  vagina 
lightly  filled  with  iodoform  gauze, 

Plugging  the  vagina  for  uterine  haemorrhage. — A  speculum 
is  passed  up  to  the  cervix,  blood  wiped  away,  ilien  H  strip  of  gauze  ia 
inserted  into  the  cervix  if  patent,  and  peeked  firmly  against  the 
cervix  and  vaginal  fornices.  As  ihe  peeking  is  continued  the 
speculum  is  gradually  withdrawn  until  the  vidva  is  reached.  Then 
a  pad  of  wool  is  placed  over  the  vulva  and  another  on  the  hypogas- 
tiium,  and  firm  pressure  applied  with  a  double  spica  bandage.  The 
plug  is  changed  after  twenty-four  hours,  when  usually  i  fighter 
packing  will  suffice. 

Inflammation  of  the  uterus. — Thai  may  affect  the  vaginal 
aspect  of  the  cervix,  the  cervical  canal,  the  cavity  of  the  uterus 
(ttufomttriti*),  Of  the  body  wall,  The  causes  are  {twilt  septic 
puerperal  and  gonorrhoea!  infections,  and  generof,  impairment  of 
health,  febrile  nfiectious,  syphilis  and  tubercle,  these  but  rarely,  and 
senile  changes. 

The  cervix  may  be  affected  by  rronions,  and  #uprrfirtttl  tdcnrnti&tts 
following  fissure  during  labour.  In  itself  the  condition  has  not  much 
importance,  and  it  is  a  question  whether  the  symptoms  attributed  t<» 
it  of  loe.nl  pain  radiating  to  the  spine,  ete.r  with  slight  discharge,  are 
not  rather  symptoms  of  general  debility,  its  importance  lies  in 
being  a  possible  source  of  epithelioma  of  the  cervix,  which  generally 
occurs  m married  women*  Treatment — Improvement  of  the  general 
health  and  simple  douches.  The  application  of  caustics  or  of  the 
cautery  tlirotigh  a  speculum  is  usually  of  no  permanent  value,  and 
possibly  lead  to  cancer.  Persistent  erosions  and  ulcerating 
fissures  indicate  an  excision  of  the  n fleeted  part  with  the  application 
of  sutures,   trnrhtionhfijtiuj,  without   nar  the    cervical    canal. 

In  extensive  cases,  the  cervix  should  be  amputated  completely.  It 
is  of  the  greatest  Importiaoe  to  anticipate  by  this  operation  the 
setting  in  of  malignant  disease. 

The  cervix  may  become  hypertrophied  and  elongated  so  as  to 
reach  the  vulva  whilst  the  uterus  remains  in  position.  Treatment. — 
Amputation. 

Tk*  vt'r*n*  rftt it t/, — The  cervical  canal  is  especially  the  seat  of 
ehronk  gonorrhoea!  inflammation.     The  utm>  >/  may  become 


1086  DISEASES  OF   REGIONS. 

distended  by  placental  debris  and  moles  with  pus,  the  body 
remaining  enlarged,  subinvolution;  or  the  mucous  membrane  may 
undergo  chronic  inflammation  and  hypertrophy  into  polypoid 
masses ;  or  the  uterus  may  be  affected  as  a  senile  change  (senile 
endometritis) ;  the  mucous  membrane  then  degenerates  and  the 
body  of  the  uterus  shrinks,  the  discharge  being  thin,  sanious,  or 
purulent.  Any  uterine  discharge  must  be  examined  for  organisms, 
septic  or  gonorrheal,  and  any  fragment  of  curetted  material  for  new 
growths,  foetal  remnants,  or  sloughing  fibroid. 

Curetting  the  uterine  cavity. — The  patient  being  anaesthetised, 
the  cervix  fixed  with  a  volsella  and  the  os  dilated,  a  blunt  curette 
is  gently  used,  and  the  cavity  afterwards  irrigated  by  a  double-way 
cannula  or  Barker's  flushing  gouge.  Or  the  cavity  having  been 
cleared  and  dried,  may  be  swabbed  out  with  pure  carbolic  acid  or 
iodine  liniment,  all  excess  being  afterwards  washed  away.  Following 
labour,  when  inflamed  or  if  malignant,  the  wall  is  most  friable  and 
easily  perforated.  The  uterine  cavity  and  vagina  are  finally  filled 
with  iodoform  gauze,  which  is  removed  after  twenty-four  hours,  and 
douching  continued. 

Septic  infection  of  the  uterus  is  generally  puerperal,  occasion- 
ally gonorrhoeal,  or  it  may  be  due  to  injury  or  rape.  The  venous 
sinuses  and  veins  leading  from  or  belonging  to  the  cervix  and  uterine 
body,  as  also  the  lymphatics,  become  filled  with  septic  thrombi 
which  quickly  form  abscesses  and  extension  occurs: — (1)  To  the 
broad  ligament,  causing  septic  oedema,  pelvic  cellulitis,  or  a  para- 
metric abscess.  (2)  To  the  tubes,  causing  septic  retention  (pyo- 
salpinx),  a  tubo-ovarian  abscess  between  the  fibriated  extremity  of 
the  Fallopian  tube  and  the  ovary,  or  suppuration  in  the  ovary  itself. 
(3)  To  the  peritoneum  through  the  wall  of  the  uterus  to  the  serous 
surface,  or  by  leakage  from  the  fibriated  extremity  of  the  tube. 
The  pelvic  peritonitis  is  limited  and  adhesive,  or  purulent,  forming 
a  pelvic  retro-uterine  or  perimetric  abscess  in  Douglas's  pouch  shut 
oft*  by  the  intestines  above.  (4)  Venous  thrombosis.  The  iliac  vein 
may  become  thrombosed,  the  thrombi  by  retrogression  involving  the 
femoral ;  if  simple,  this  may  be  followed  by  chronic  oedema  of  the 
limb,  but  it  is  generally  septic,  then  causing  phlegmasia  alba  dolens 
or  white  leg,  which  may  develop  into  extensive  septic  cellulitis. 
(5)  Septicaemia,  pyaemia,  septic  pneumonia,  endocarditis,  multiple 
abscesses,  etc.  T'reatrnent. — Whilst  the  septic  inflammation  is  still 
confined  to  the  interior  of  the  uterus,  prompt  curetting  (see  above) 
may  arrest  extension. 

Uterine  fibrous  tumours  or  fibroids. — These  tumours  are 
fibromyomas,  of  unstriped  muscle  and  fibrous  tissue,  of  unknown  origin, 
but  growing  around  blood-vessels  (Fig.  538),  and  the  fibres  arranged 
into  whorls  and  strands.  They  develop  between  the  ages  of  thirty- 
five  and  forty-five,  are  exceptional  before  twenty-five,  are  not  met 
with  before  puberty,  and  apparently  always  commence  before  the 
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climacteric.  They  grow  very  slowly,  increasing  temporarily  with 
menstruation  or  from  transient  axle  ma ;  in  a  year  they  in  ay  become  the 
size  of  a  feu  till  head,  in  three  years  the  size  of  a  man's  head,  or  take 
twelve  years  to  distend  the  abdomen  to  that  of  the  size  of  preg- 
nancy at  term.  They  are  liable  to  become  cystic  with  or  without 
hemorrhages,  and  to  inflammation  and  sloughing  especially  when  pro- 
jecting into  the  uterine  cavity*  Calcification  and  fatty  degeneration 
ensue  with  shrinkage  after  the  climacteric.  Occasionally  they 
become  sarcomatous 

&#mp$&M*>  —  A  fibroid  may  grow  to  some  bikc  without  being  dis- 
C0T«w4      1 1   tln.li  causes  trouble  by  pressure  and  weight,  also  by 


Fiu.  538. — Fihrotuyoma  of  uterus*  Photograph  of  a  section  through  a  tumour.  An 
artery  ik  shown  out  transversely,  around  which  has  develops  I  UHfertpod  iuu*de 
fibres  mixed  with  fil>roagf  tissue.  In  the  left  half  of  the  photograph  the  strands  of 
fibres  are  cut  through  mainly  in  their  long  axis,  in  the  right  half  chiefly  transversely. 

pressure  on  the  ureters,  causing  hydronephrosis  or  even  pyonephrosis 
and  when  prolapsed  into  the  pelvis  difficult  micturition  or  retention. 
Fibroids  are  a  grave  disturbance  of  pregnancy  by  giving  rise  to 
hicmorrhages  and  abortion  followed  by  septic  infection,  or  by 
obstructing  labour.  Moreover,  during  pregnancy  they  much  increase 
in  sifce.  Recurrent  or  persistent  menorrhagia  may  occur  in  the 
intramural  and  submucous  form  and  cause  profound  aiuenni. 

Pgrtdfwy  qf  uterinafibroUi  Hmo*rs+—(l)  ThatmdpmikimcU  tumour* 

protrude  on  the  surface  of  the  uterus,  and  can  he  felt  biniaiiually. 
They  may  be  sessile  or  pedunculated.  They  should  as  a  rule  be  left 
alone  unless  they  grow  to  a  considerable  she  or  cause  pain.  If 
pedunculated,  they  may  be  carefully  ligatured  aud  excised  ;  if  sessile, 
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shelled  out  from  their  capsule.  (2)  The  intramural  tumour  gives 
rise  to  a  general  enlargement  of  the  body  of  the  uterus,  which  may 
steadily  increase  until  the  climacteric  and  then  shrink.  It  may, 
however,  after  being  stationary  take  on  a  rapid  growth  which 
points  to  a  malignant  change.  Such  a  uterine  fibroid  early  becomes 
unbearable  in  a  young  single  woman.  It  is  most  important  to 
exclude  pregnancy.  (3)  The  suttmucous  tumour  protrudes  into  the 
uterine  cavity,  and  may  pass  through  the  cervix  into  the  vagina. 
It  is  also  called  an  intra-uterine  polypus.  A  true  mucous  polypus  is 
a  pedunculated  adenoma  growing  from  the  cervix,  generally  about 
the  size  of  a  pea. 

The  treatment  consists  at  first  of  rest  and  iodide  of  potassium. 
For  menorrhagia  and  intra-uterine  polypus,  the  cervix  is  seized  with 
a  volsella,  dilated,  the  pedicle  of  the  polypus  cut  through,  the 
interior  of  the  uterus  curetted  aud  sloughing  fibrous  tumour  scooped 
away,  after  which  the  cavity  is  firmly  packed  with  gauze.  For  con- 
tinuous hemorrhage  a  ligature  in  continuity  of  the  uterine  arteries 
in  the  base  of  the  broad  ligament  may  be  done  through  the  vagina, 
on  each  side  of  the  cervix,  avoiding  the  ureters.  Double  oophorec- 
tomy was  frequently  performed,  but  it  has  been  mostly  given  up 
on  account  of  the  objections  to  inducing  an  artificial  climacteric  in  a 
young  woman.     Besides,  the  operation  may  be  useless. 

Removal  of  the  uterus  is  indicated  for  progressive  enlargement 
and  for  pain.  It  has  been  shown  that  such  symptoms  may 
point  to  a  malignant  change.  Recently  the  tendency  in  favour  of 
removal  of  the  fibroid  has  increased,  and  the  expectant  treatment  is 
less  strongly  supported.  Only  when  the  woman  is  close  upon  the 
climacteric,  and  the  uterus  causes  no  further  inconvenience  than 
from  its  size,  may  an  expectant  treatment  be  adopted.  In  all  cases 
where  pregnancy  has  started  it  is  very  much  safer  to  operate  without 
delay. 

Myomectomy  is  the  excision  of  the  fibroid,  whether  sub-peritoneal 
or  intramural,  by  incising  the  peritoneum  and  capsule,  shelling  out  the 
tumour,  arresting  all  haemorrhage  by  ligaturing,  and  then  suturing 
the  peritoneum  over  the  exposed  surface.  Except  for  an  intra-uterine 
polypus,  and  when  the  tumour  bulges  downwards  into  a  capacious 
vagina,  so  that  it  can  be  exposed  by  cutting  through  the  vaginal 
fornix,  an  abdominal  operation  should  always  be  preferred. 

Abdominal  hysterectomy. — The  two  abdominal  operations 
generally  performed  are  (1)  amputation  through  the  cervix,  (2)  com- 
plete hysterectomy  (panhysterectomy).  (1)  Hysterectomy  by  amputa- 
tion through  the  cervix. — The  extra-peritoneal  treatment  of  the  stump 
is  now  not  used  ;  it  consisted  in  fixing  the  stump  between  the  edges 
of  the  abdominal  wall  combined  with  the  use  of  a  serre-noeud. 
After  specially  preparing  the  vagina  (p.  1085)  and  the  abdominal  wall, 
a  sufficiently  long  incision  is  made  to  deliver  the  fibroid  uterus,  and 
this    may  mean    the    continuation    of   the    incision   far  above  the 
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umbilicus.  The  pelvis  is  then  raised  to  the  Trendelenburg  position, 
and  the  broad  ligaments  are  ligatured  on  either  side  internal  to  the 
ovaries  which  are  spared  when  not  also  cystic.  Anterior  and 
posterior  flaps  of  peritoneum  are  made  and  the  bladder  pushed 
forward.  The  uterine  artery  is  ligatured  as  it  runs  up  the  side  of 
the  uterus,  and  the  junction  l)etween  the  l>ody  and  cervix  cut 
through  slowly,  any  vessels  being  clamped  and  tied.  The  cavity  of 
the  cervix  is  disinfected  by  a  pledget  of  wool  soaked  in  a  strong 
antiseptic,  and  all  bleeding  having  been  stopped,  the  peritoneal  flaps 
are  sutured  over  the  stump.  The  essential  point  is  to  arrest  all 
haemorrhage.  This  operation  is  considered  by  some  to  be  easier  and 
less  severe  than  panhysterectomy.     The  objections  raised  against  it 
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Fio.  539. — Hysterectomy  by   amputation  of   the  uterus  through  the  cervix  (after 
Kelly),     or.  a.  Ovarian  artery,     it.  Ureter,     u a.  Uterine  artery. 


are  the  obstruction  presented  by  the  cervix  to  drainage  from  the 
cavity  behind  the  peritoneum,  the  greater  liability  to  recurrent 
hemorrhage,  and  the  possibility  of  the  stump  becoming  malignant. 

Kelly's  modification  consists  in  commencing  on  one  side  whilst 
drawing  the  tumour  over  to  the  other  (see  Fig.  539).  First  the  ovarian 
artery  is  tied,  next  the  peritoneal  flap  is  cut  along  the  front  and 
back  of  the  uterus,  the  broad  ligament  opened,  the  uterine  artery 
tied,  the  cervix  cut  across,  when  the  opposite  uterine  artery  can  be 
seized  close  to  the  uterus  and  the  ligature  of  the  corresponding 
ovarian  artery  completes  the  operation. 

(2)  Com/ilef'' hysterectomy  or  j>anhy*tertctomy  is  carried  out  (Fig.  540) 
after  the  ligature  of  the  ovarian  or  broad  ligaments,  by  drawing  the 
tumour  down  over  the  puhes  and  cutting  downwards  a  posterior 
peritoneal  Hap  and  clamping  bleeding  parts  until  the  posterior  vaginal 
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fornix  is  reached.      Then  the  cervix  is  seized  and  pulled  up  in  the 
direction  of  turning  the  tumour  upside  down  (Fig.  540,  B).     This 


B. 


Fig.  f>40. — Panhysterectomy.  Diagrams  A  and  B  to  illustrate  Doyen's  method. 
pu.  Pubes.  u.  Ureter,  b.  Bladder,  v.  Vagina,  r.  Rectum,  p.  Peritoneum,  of 
which  anterior  and  posterior  flaps  are  made  in  A.  In  B  the  uterus  is  drawn 
forwards  over  the  pubes,  and  ua.  shows  the  uterine  artery  stretched  out  so  as  to 
be  easily  ligatured,  whilst  the  ureter  and  bladder  are  pushed  forwards  and 
downwards  out  of  the  way. 

makes  the  lateral  vaginal  fornices  tense ;  clamp  forceps  are  placed 
upon  them  close  to  the  cervix  and  the  lateral  aspects  of  the  cervix 
are  then  freed.  By  lifting  up  the  cervix  further  the  mucous  mem- 
brane of  the  anterior  vaginal  fornix  is  divided  in  the  same  way,  and 
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the  finger  can  then  push  forward  the  bladder  and  ends  of  the  ureters 
out  of  the  way  (Fig.  540,  &,  u).  This  hoisting  op  of  the  cervix  now 
makes  a  band  to  appear  running  up  on  to  the  tumour,  on  either  aide, 
containing  the  uterine  artery  and  its  branches,  which  are  thus  secured 
easily.  There  remains  the  peritoneum  upon  the  front  of  the  tumour 
to  be  cut  across  above  the  contact  with  the  bladder.  A  strip  of 
gauze  is  next  passed  down  the  vagina  from  the  peritoneal  cavity,  all 
vessels  are  carefully  tied,  the  peritoneal  flaps  from  the  anterior,  and 
the  posterior  aspects  of  the  tumour  are  now  united  by  a  continuous 
suture  across  the  pelvis  so  that  the  wound  is  completely  shut  off 
from  the  abdominal  cavity.  There  remains  the  cleansing  of  the  pen- 
toneum,  the  removal  of  sponges,  and  the  suturing  of  the  wall.  The 
afte?*-trratmetit  consists  in  drawing  off  the  urine,  taking  out  the  plug 
from  the  vagina  on  the  second  or  third  day,  and  afterwards  douching 
gently.  This  operation  is  to  be  preferred  for  its  ease  and  the  certainty 
with  which  the  uterine  arteries  are  secured,  whilst  the  bladder  and 
ureters  are  pushed  forwards  out  of  harm's  wTay. 

Cancer  of  the  uterus. — Sqiiart*&it&-velled  carcinoma  or  qpithdioma 
of  the  etrvi*  uteri  forms  with  mammary  cancer  the  commonest  type 
of  malignant  disease  in  the  female.  Caumfion. — It  is  nearly  always 
met  with  in  women  who  have  borne  children  ;  hence  there  is  difficulty 
in  avoiding  the  conclusion  that  its  origin  is  connected  with  local 
irritation  and  old-standing  fissures.  Symptom*.— It  is  the  earliest 
ftigni  which  are  of  importance,  vlx.>  a  little  blood- stained  acrid 
discharge  in  a  woman  about  forty,  the  vaginal  surface  of  the  cervix 
appearing  superficially  eroded  or  ulcerated  with  induration  and 
irregularity  of  the  margins  of  the  Oft.  Whenever  this  does  not 
quickly  disappear  on  rest  and  douching,  it  \s  imperative  that  a  bit  of 
the  eroded  part  should  be  excised  ftnd  examined  microscopically. 
An  examination  should  never  be  postponed  on  the  plea  of  climacteric 
hieumrrhnges,  senile  endometritis,  etc.  To  wait  for  further  signs  is 
to  place  the  case  beyond  cure.  The  cancer  advances  by  ulceration 
and  the  formation  of  a  warty  growth  ;  if  chiefly  the  former,  the  cervix 
is  rapidly  excavate*!  by  an  indurated  foul  ulcer;  if  the  latter,  then  a 
warty  foul  caul  i  flower-like  growth  occupies  the  cervix — usually  it 
is  partly  one,  partly  the  other.  The  disease  (Fig,  541)  extends  up 
the  cervical  canal,  outwards  into  the  base  of  the  broad  ligament,  and 
then  to  the  glands  along  the  course  of  the  internal  common  iliac 
arteries,  A  foul  watery  discharge,  more  or  less  blood -stained,  escapes, 
and  the  patient  suffers  from  pain  owing  to  irritation  and  pressure 
on  the  pelvic  nerves  which  later  spreads  down  the  thigh*  The 
bladder  is  invaded  and  a  vesicovaginal  fistula  is  set  up.  The 
ureters  are  involved,  dilated,  and  tend  to  bring  about  obstructive 
suppression  of  urine.  The  sigmoid  and  rectum  may  be  compressed 
and  intestinal  obstruction  arirsc.  Death  occurs  generally  within  a 
v<  ir  of  the  disease  beinir  noted,  fr^m  exhaustion  and  hemorrhage. 

Treatrntut  bp  "/"ratifm* — The  following  methods  have  been  used. 
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(1 )  Supravaginal  amputation  of  the  cervix.  (2)  Vaginal  hysterectomy, 
without  or  with  removal  of  the  adnexa.  (3)  Abdominal  hysterec- 
tomy with  removal  of  enlarged  glands.  (4)  Sacral  hysterectomy. 
(5)  Suprapubic  hysterectomy. 

(1)  Supravaginal  amputation  of  the  cervix. — This  is  the  operation  to 
be  adopted  in  very  early  cases  of  erosion  and  commencing  ulceration, 
which  does  not  heal,  even  although  the  malignant  disease  is  not  yet 
confirmed  microscopically.  When  the  cervix  is  definitely  involved 
the  operation  is  insufficient  and  recurrence  in  the  stump  most 
probable ;  moreover  the  patient  may  afterwards  suffer  from  dys- 
menorrhea or  hsemato-metra.  The  vagina  is  thoroughly  disinfected, 
the  cervix  seized  with  a  volsella  and  drawn  down,  the  mucous  mem- 
brane cut  round  with  scissors,  the  lower  branches  of  the  uterine 


Fio.   541. — Diagram  of  carcinoma  of  the  cervix  uteri  and  its  relations. 
or. a.  Ovarian  artery,     u.a.  Uterine  artery. 


artery  (see  Fig.  541)  tied  close  to  the  uterus,  and  the  cervix  cut 
away  with  the  scissors  at  the  junction  with  the  body.  Bleeding  is 
stopped  by  ligature  or  cautery,  and  then  the  vagina  is  packed  with 
gauze. 

(2)  Vaginal  hysterectomy  is  the  operation  for  all  cases  in  which 
there  is  very  early  malignant  disease  of  the  cervix.  The  immediate 
mortality  of  the  operation  has  been  reduced  to  5  per  cent. ;  the 
highest  success  reached  has  been  a  survival  of  25  per  cent,  six  years 
after  the  operation.  Vaginal  hysterectomy  cannot  be  properly 
done  unless  the  uterus  can  be  drawn  down  by  a  volsella,  and  is 
contra-indicated  when  the  broad  ligaments  are  infiltrated.  The 
procedures  are  the  same  as  above,  except  that  the  peritoneal  cavity 
is  entered  in  front,  after  carefully  pushing  forward  the  bladder ; 
then  Douglas's  pouch  is  opened.  The  uterine  arteries  are  next  tied 
by  transfixing  with  ligatures  the  base  of  the  broad  ligament  close  to 
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the  uterus ;  some  use  long  el a m p- forceps  instead.  The  uterus  is 
tben  drown  down  further,  the  ovarian  arteries  are  secured,  and  the 
uterus  is  out  away.  At  least  one  ovary  should  he  left.  The  vagina 
is  then  filled  with  iodoform  gauze,  which  is  changed  when  saturated 
and  the  vagina  douched.  If  clamp-forceps  are  left  00,  they  may  be 
removed  after  tWO  or  three  days  or  be  allowed  to  fall  off*  The  chief 
ji.r  of  tin-  operation  is  a  wound  of  the  ureter.  This  is  avoided 
by  pushing  the  bladder  forwards,  which  aanrfai  the  ureters  with  it; 
also  by  tying  the  uterine  artery  close  to  the  uterus.  The  operation 
except  in  early  eases  is  not  in  the  end  successful,  because  in  nitrated 
portions  of  the  broad  ligament  are  hft,  as  well  as  enlarged  glands. 

(3)  Abdominal  hyitcrtctoffttf  yrith  exeiiion  ©/  *h<  ptfoit  okmd$, — 
Whereas  m  the  two  preceding  operations  the  mortality  has  been 
reduced  <  rihle  cpiuntitv,  the  duration  of  life  afterwards  is  on 

v  erage  only  a  year  in  consequence  of  recurrence,  <  hi  the  analogy 
of  the  success  obtained  in  cancer  of  the  breast  abdominal  hysterec- 
tomy with  removal  of  the  contents  of  tin.-  pelvis  and  the  lymphatic 
glands  up  to  the  iliac  arteries  has  been  advOOataL  But  the  opera- 
tion lias  hitherto  been  attended  by  a  considerable  mortality  or  has  been 
followed  by  recurrences,  whilst  cures  have  been  altogether  the  excep- 
tion. However,  it  is  mainly  the  extrusive  rases  that  have  been  sub- 
mitted to  the  operation,  which  may  be  said  to  be  on  trial.  It  should 
never  be  attempted  unless  there  is  good  reason  on  preliminary  abdo- 
minal exploration  to  believe  that  all  the  apparent  <1m ttM  tod  glands 
can  be  removed  with  a  free  margin  by  dissection,  not  by  tearing  Of 
attempting  to  shell  out;  nor  should  it  be  done  when  the  growth  has 
already  involved  and  dilated  the  ureters;  also  it  may  be  said  to  be 
impracticable  in  a  fat  woman.  The  vagina  is  thoroughly  prepared, 
and  when  the  growth  is  f ungating  into  the  vagina  it  may  be  curetted, 
a  strong  antiseptic  applied,  and  the  vagina  then  picked  with  gauze. 
After  making  a  short  abdominal  incision  and  exploring  with  the 
tinner  tii  ooofifB)  the  practicability  of  the  operation,  the  incision  ja 
enlarged  up  to  the  umbilicus,  the  pelvis  well  raised  and  the  rest  of 
the  peritoneum  guarded.  The  uterus  is  drawn  up  and  held  to  one 
side  whilst  the  opposite  side  is  being  dissected  up,  Commencing 
over  the  pelvic  brim  and  the  bifurcation  of  the  iliac  arteries,  the 
peritoneum  is  raised,  glands  dissected  up  towards  the  growth  and  the 
ovarian  artery  damped.  If  the  patient  lias  passed  the  dim  act  eric 
both  ovaries  are  removed  ;  if  not,  one  should  be  left  if  healthy.  The 
ureter  is  now  dissected  up  from  the  point  where  it  crosses  the  iliac 
artery  to  the  bladder  by  raising  it  on  a  hook  without  dissecting  too 
closely  to  injure  its  proper  blood  supply-  Then  the  uterine  artery  or 
the  internal  iliac  itself,  also  the  uterine  veins,  are  carefully  clamped 
until  the  vaginal  foruia  is  reached,  but  the  latter  is  not  opened  until 
the  same  procedure  is  completed  on  the  opposite  side.  Kinrdly. 
dissecting  up  the  trigone,  as  much  of  the  upper  part  of  the  vagina 
is  removed  M  to  obtain  a  wide  margin  round  the  involved  cervix* 
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Great  care  must  be  taken  not  to  soil  the  abdomen  with  pus  from  the 
fungating  growth.  Some  at  this  stage  put  the  patient  into  the 
lithotomy  position  and  finish  the  removal  per  vaginam.  Thus  all 
the  disease,  including  the  uterus,  its  appendages,  pelvic  fat  and 
glands  lying  against  the  pelvic  wall,  are  raised  in  one  mass  towards 
the  roof  of  the  vagina,  the  blood-vessels,  ovarian  and  uterine  having 
been  secured,  and  important  structures,  the  ureters  and  bladder, 
retracted  at  an  early  stage  of  the  operation.  The  operation  is  now 
completed  as  in  hysterectomy  for  myoma,  more  time  having  to  be 
taken  in  securing  bleeding  points  and  suturing  the  peritoneum. 

(4)  Sacral  hysterectomy. — This  is  an  adaptation  of  the  sacral 
operation  for  rectal  cancer. 

(5)  Suprapubic  hysterectomy  may  be  done  through  a  transverse 
incision  without  at  first  opening  the  peritoneum.  It  is  very  little 
employed. 

Malignant  disease  of  the  body  of  the  uterus  is  rare.  A 
columnar-celled  carcinoma  may  grow  from  the  mucous  membrane  of 
the  cervix — still  more  rarely  from  the  mucous  membrane  of  the 
uterine  cavity.  A  sarcoma  may  grow  in  the  wall  of  the  uterus, 
sometimes  in  connection  with  pre-existing  fibroids.  Deciduoma 
malignum  is  a  rapidly  growing  malignant  disease  of  foetal  remains 
or  an  hydatid  mole,  and  is  classed  as  a  sarcoma,  or  by  some  as  a 
carcinoma  or  chorio-epithelioma.  It  is  remarkable  as  exhibiting 
some  very  large  cells,  resembling  the  syncytial  cells  of  the  decidua, 
but  these  are  not  always  present.  Renal  and  suprarenal  tumours 
are  rare  tumours  in  the  uterine  wall  or  adjacent  broad  ligament, 
recognised  as  developed  in  remnants  of  the  Wolffian  body.  Some 
have  an  appearance  resembling  renal  structure,  whilst  other  tumours 
resemble  the  suprarenal  capsule  in  character. 

Symptoms. — A  progressive  enlargement  of  the  body  of  the  uterus, 
with  early  and  profuse  foul  hemorrhagic  discharge.  The  os  must 
be  dilated,  the  interior  explored  with  the  finger,  and  material  scraped 
away  for  examination.  The  diagnosis  at  this  early  stage  has  to 
be  made  from  simple  endometritis  and  from  subinvolution  after 
pregnancy.  Although  the  microscopic  examination  prove  for  the 
time  being  negative  as  regards  cancer,  the  case  must  be  watched 
for  diminution  in  the  size  of  the  fundus,  for  the  material  examined 
may  have  simply  come  from  the  surface  of  the  growth  which  is 
meanwhile  burrowing  into  the  wall.  In  senile  endometritis  there 
is  often  much  blood,  but  the  uterus  does  not  enlarge,  and  scrapings 
yield  no  proof  of  cancer.  Progressive  enlargement,  even  in  the 
absence  of  microscopic  evidence,  e.g.,  in  the  case  of  sarcoma,  indicates 
an  immediate  operation.  Later  signs  are  fixation  of  the  uterus, 
enlargement  of  pelvic  glands,  increasing  pain  and  discharge,  and  the 
other  signs  mentioned  for  the  cervical  growth. 

Treatment. — Abdominal  hysterectomy  will  generally  be  more 
suitable  than  vaginal. 
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Palliativr  trtfitiaefU  of  uterine  cancer. — Unfortunately,  owing  to 
the  late  itifgfl  at  which  the  disease  is  at  present  diagnosed^  not  more 
than  10  to  20  per  cent,  of  the  cases  are  operable  when  first  seen  by  the 
surgeon.  The  disease  can  no  longer  be  removed  with  a  wide  margin  ; 
there  is  already  induration  of  the  broad  ligaments.  The  vagina 
must  in  such  cases  be  frequently  douched  with  permanganate  solu- 
tion, and  dressed  with  iodoform  and  gauze,  Fungatiug  and  sloughing 
masses  may  be  painted  with  strong  antiseptics,  pure  carbolic  acid, 
perch loride  of  mercury,  1  in  500,  immediately  swilled  away,  or  burnt 
down  with  the  cautery,  which  is  more  under  control  than  the  liquid 
and  fuming  caustics,  such  ass  chloride  of  zinc,  bromine,  etc,  Opium 
and  morphine  should  be  given  freely. 

Operations  necessary  owing  to  and  in  connection  with 
pregnancy  (nee  a  work  on  Midwifery), 

Labour  being  rendered  dangerous  by  the  co-existence  of  ai 
cyitf,  or  uterine  fibroid  ami  uterine  caneet\  it  is  now  regarded  M  mueh 
safer  to  operate  at  once.  The  removal  of  an  ovarian  cyst  need  not 
disturb  pregnancy  at  all.  A  sub- peritoneal  fibroid  may  be  shelled 
out  without  arresting  the  pregnancy*  But  even  if  abdominal  hyste- 
rectomy has  to  be  done,  and  so  pregnancy  finally  put  a  stop  to,  yet 
this  is  mueh  safer  than  for  a  woman  to  go  on  to  term  and  labour 
commence,  complicated  by  a  large  fibroid  dy  malignant  cervix  ;  a 
viable  child  cannot  be  then  expect*  1,  mid  the  woman's  life  will  nn»st 
lik*  \y  be  saeritK.  <l. 

Ectopic  gestation. — -Extra-uterine  foetation, — The  ovum  is 
fertilised,  and  then  arrested  in  its  descent  from  unknown  causes. 
The  arrest  takes  place  in  the  Fallopian  tube,  including  the  uterine 
horn,  or  exceptionally  whilst  still  connected  with  the  ovary  previous 
to  entering  the  tube,  and  one  of  several  complications  arises  :— 

(a)  Pelvic  h&matoctte. — This  is  a  collection  of  blood  in  Douglas'H 
pouch,  owing  generally  to  the  leakage  of  blood  from  the  fihriated 
extremity  of  the  tube.  Typically  it  is  due  to  the  extravasation  of 
blood  into  the  ovum,  apoplexy  of  the  ovum>  which  causes  the  ovum  to 
a  well,  and  blood  escapes  beside  it,  both  into  the  peritoneal  cavity  and 
into  the  uterus,  leakage  lieing  usually  gradual  and  intermittent.  The 
Bjmptoxaa  we  recurrent  attacks  of  pelvic  pain,  with  at  tin<t  a  boggy 
sensation  to  touch  in  Douglas's  pouch,  which  toeWMCM  to  form  a 
pelvic  tumour.  The  blood  gradually  becomes  encysted,  being  covered  hi 
by  matted  intestines*  Besides  the  pain  there  may  be  other  at  h  luminal 
symptoms,  such  aa  vomiting,  with  a  slight  rise  of  temperature. 
The  blood  which  escapes  by  the  vagina  is  not  large  in  amount,  and 
is  dark  and  thick,  whereas  in  abortion  bright  red  blood  is  discharged 
copiously  in  gushes  and  forms  clots.  A  Inernatocele  is  said  some- 
times to  be  purely  menstrual  in  origin,  but  total  remnants  are 
e\chidcd  with  difficulty,  and  are  often  obscured  by  the  clot.  The 
ovum  itself  may  be  discharged  1>\  the  u tenia,  0C  may  be  expelled  into 
the  peritoneal  cavity  and    there  disappear.      With   prolonged  reat 
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the  pelvic  haematocele  may  be  absorbed,  and  future  pregnancies  of 
a  normal  character  occur.  It  may,  however,  become  infected  aud 
suppurate,  when  an  early  incision  is  required,  generally  a  vaginal 
one  behind  the  cervix. 

(b)  Rupture  of  Fallopian  tube. — When  the  ovum  contiuues  to 
develop  in  the  tube  the  muscular  wall  does  not  hypertrophy  like 
the  uterine  wall,  but  becomes  thinned,  and  especially  is  this  the  case 
upon  the  part  where  the  placenta  comes  to  be  placed.  Thus  before 
the  third  month  rupture  is  inevitable.  The  rupture  may  take  place 
primarily  into  the  abdominal  cavity,  or  in  the  first  place  between 
the  layers  of  the  broad  ligament. 

(c)  Diffuse  intra-peritoneal  hasmorrluige. — Signs. — A  woman  likely 
to  be  pregnant,  who  has  missed  a  period,  or  in  whom  the  periods  have 
become  irregular,  exceptionally  without  any  menstrual  irregularity,  is 
suddenly  seized  with  abdominal  pain  with  or  without  vomiting,  and 
feels  extremely  faint  and  ill.  She  quickly  becomes  more  and  more 
pale,  whilst  the  abdomen  becomes  rigid  and  excessively  tender. 
The  pulse  increases  in  frequency,  and  becomes  more  compressible, 
whilst  there  is  no  corresponding  rise  of  temperature.  She  remains 
quite  conscious,  but  is  restless,  sighs  and  yawns,  then  becomes 
absolutely  blanched,  pulseless,  and  sinks.  A  vaginal  examination 
may  detect  a  bloody  discharge,  also  a  boggy  sensation  in  Douglas's 
pouch,  and  possibly,  but  not  necessarily,  free  fluid  may  fill  the  flanks. 
Although  a  quiescent  interval  may  follow  the  sudden  attack,  yet  the 
increasing  pulse-rate  and  pallor  show  that  there  must  be  no  delay. 
Treatment. — The  abdomen  is  opened  as  quickly  as  possible,  the  broad 
ligament  and  ovary  are  seized  with  the  thumb  and  finger,  and  the 
bleeding  point  clamped.  Then  the  clot  is  cleared  out,  the  ruptured 
tube  excised,  the  peritoneum  cleared,  and  the  abdomen  closed.  The 
patient  must  afterwards  be  treated  for  acute  anajmia  (see  p.  207). 

(d)  Rupture  into  the  broad  ligament. — This  happens  when  the 
wall  of  the  tube  gives  way  between  the  layers  of  the  broad  liga- 
ment, and  a  tumour  forms  to  one  side  of  the  uterus.  There 
the  pregnancy  may  go  on  developing,  or,  the  embryo  dying,  the 
tumour  shrinks,  or  suppurates.  If  it  continues  to  develop  a  further 
rupture  may  occur  into  the  peritoneal  cavity,  and  the  placenta  get 
a  fresh  attachment  to  the  intestines,  or  go  on  to  term,  when  the 
foetus  dies  and  becomes  mummified  or  calcified  into  a  lithopsedion, 
or  the  6ac  suppurates,  and  from  a  pelvic  abscess  the  bones  of  a 
macerated  foetus  are  discharged  either  on  the  surface  or  by  the 
bladder,  vagina  or  intestine.  The  diagnosis  of  this  form  of  extra- 
uterine fcetation  must  at  first  be  made  from  a  tumour  of  the  broad 
ligament,  and  later  from  a  normal  pregnancy  (see  a  work  on  Obstetric 
Medicine).  Treatment. — As  soon  as  the  diagnosis  is  made  an  opera- 
tion should  be  performed.  Whenever  possible  the  ovarian  artery 
is  secured,  and  the  sac,  including  the  foetus,  shelled  out  from  the 
broad  ligament.     In  advanced  preguancy  the  sac  is  laid  open,  the 
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N  foetus  and  placenta  quickly  removed,  aud  the  sac  stuffed  firmly  with 
gauze  ;  or  the  placenta  may  be  left  under  the  gauze  packing  to 
slough  and  come  away  later  on. 

Cesarean  section. — When  this  operation  has  to  be  done  it  is 
better  to  operate  at  term  rather  than  to  wait  until  the  commence- 
ment of  labour,  when  it  must  be  hurried  ;  worst  of  all  is  the 
waiting  until  the  patient  is  worn  out  by  the  labour  and  the  child 
nearly  dead.  The  uterus  will  contract  well  enough,  if  the  patient 
is  not  already  exhausted.  After  drawing  off  the  urine  an  incision 
is  made  in  the  middle  line  above  the  pubes  ;  the  wall  of  the  uterus 
should  be  met  with  iu  front  of  the  raised  peritoneum.  If  the 
peritoneal  cavity  is  opened  it  must  be  protected  by  sponges.  The 
assistant  presses  in  the  patient's  sides  so  as  to  keep  the  uterus  in 
the  wound,  then  a  short  cut  is  made  into  the  cavity,  the  fingers 
inserted,  and  the  cut  rapidly  enlarged  in  the  middle  of  the  fundus 
by  scissors,  a  better  plan  than  tearing.  The  child  is  next  seized  by 
the  legs  and  extracted,  the  cord  clamped  in  two  places  and  divided 
between ;  then  the  placenta  is  scooped  out  and  the  uterus  at  once 
forcibly  squeezed  to  make  it  contract.  When  the  head  is  already 
wedged  in  the  pelvis,  forcible  traction  is  made  on  the  shoulders,  and 
an  assistant  may  even  push  up  from  below.  Whilst  the  assistant 
presses  on  the  edges  of  the  uterine  wound,  interrupted  sutures  are 
quickly  inserted  through  the  whole  thickness  of  the  muscular  wall, 
without  penetrating  to  the  mucous  surface.  When  tightened  the 
sutures  form  the  best  means  of  stopping  haemorrhage.  Before  this 
it  should  be  ascertained  that  all  the  placenta  has  been  removed, 
that  the  cervix  is  patent,  and  that  all  clots  have  been  squeezed  out 
of  the  uterine  cavity.  Then  the  abdominal  wound  is  closed,  a  light 
gauze  plug  inserted  into  the  vagina,  and  the  child  put  to  the  breast 
to  keep  up  the  uterine  contractions.  If  the  child  is  already  dead 
and  the  uterine  cavity  septic,  or  if  the  body  of  the  uterus  is  affected 
by  myoma,  or  there  is  cancer  occupying  the  cervix,  it  may  be  safer 
to  rapidly  amputate  through  the  cervix  (Porro's  operation).  The 
extra-peritoneal  method  may  be  used  for  the  sake  of  speed.  The 
thick  wire  of  a  serre-noeud  is  passed  round  the  neck  of  the  mass, 
broad  ligaments  and  all,  but  not  low  enough  to  include  the  bladder, 
whilst  the  uterus  is  drawn  forwards  and  the  intestines  kept  out  of 
the  way.  The  wire  is  tightened  as  much  as  possible  short  of 
cutting,  two  pins  are  passed  through  the  stump  on  the  distal  side 
of  the  wire,  and  then  the  uterus  is  removed  at  one  cut  beyond 
the  pins.  The  stump  is  fitted  into  the  lower  angle  of  the  wound, 
and  if  there  is  time  the  peritoneum  is  united  round  the  stump 
on  the  proximnl  side  of  the  serre-numd,  the  pins  are  capped  and 
gauze  slipped  beneath  them,  and  the  abdominal  wall  is  sutured 
above  the  stump.  Much  attention  is  required  subsequently  :  (1)  To 
tightening  the  wire  periodically,  without  cutting  through  rapidly, 
in    order    to    avoid    recurrent    haemorrhage.     (2)  To  dressing    the 
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stump,  which  after  the  serre-nceud  and  pins  have  come  away  retracts' 
and  leaves  a  troublesome  sinus,  taking  about  six  weeks  to  heal. 
(3)  To  catheterisiug  the  bladder,  which  the  stump  unduly  confines. 
Whenever  there  is  time,  an  intra-peritoneal  method  should  be 
adopted. 

In  Cesarean  section  the  ovaries  should  not  be  removed,  nor 
the  tubes  ligatured  or  resected ;  the  intentional  prevention  of 
future  pregnancies  is  no  business  of  the  surgeon.  Indeed,  patients 
have  had  Cesarean  section  done  more  than  once  quite  successfully  ; 
also  subsequent  deliveries  have  been  accomplished  without  resorting 
to  it,  in  particular  by  carefully  inducing  premature  labour  at  the 
proper  time. 

Symphysiotomy. — The  symphysis  pubes  may  be  divided  during 
labour  rendered  difficult  by  a  narrow  pelvis.  The  pubic  skin  must 
be  made  aseptic  by  shaving,  and  by  scrubbing  with  an  antiseptic 
Then  through  a  short  incision  a  blunt-topped  bistoury  is  passed 
down  behind  the  symphysis,  the  cartilage  divided  by  cutting  forwards, 
and  the  iliac  spines  pressed  on  so  as  gently  to  separate  the  symphysis. 
Then  the  wound  is  covered,  and  the  child  turned  and  extracted. 
Great  care  must  be  taken  to  keep  the  wound  aseptic ;  it  should 
be  closely  sutured  and  sealed  with  collodion.  The  hips  are  then 
compressed  by  a  binder,  and  the  woman  kept  on  her  back,  and  the 
urine  drawn  off  until  there  is  firm  union.  The  urethra  may  be 
injured  if  the  symphysis  is  too  forcibly  separated.  Complications. — 
Suppuration,  necrosis,  and  non-union  of  the  symphysis. 

DISEASES    OF    THE    BREAST. 

Abnormalities  of  the  nipples. — Congenital  retraction  of  the 
nipple. — The  nipple  may  be  unduly  depressed  ;  the  breast  is  then 
usually  an  ill-formed  one  ;  and  retention  caused  by  imperfectly 
formed  ducts,  chronic  inflammations  and  malignant  disease  often 
arise.  The  child  cannot  suck  well,  and  fissures  and  eczema  frequently 
follow.  Treatment. — A  semilunar  piece  of  skin  has  been  excised  from 
the  breast  above  and  below  the  nipple  and  the  gap  sutured  so  as  to 
make  the  nipple  protrude. 

Supernumerary  nipples  are  soft  warty  projections  containing 
tubular,  not  racemose,  glands  after  the  type  of  sweat  glands,  and 
are  found  along  the  pectoral  border  between  the  breast  and  axilla. 
They  are  liable  to  suppuration  and  tumour  growth,  so  they  should 
be  excised. 

Cracks  and  irritable  nipples  occur  from  prolonged  suckling 
and  want  of  cleanliness.     Retention  and  suppuration  may  follow. 

Faget's  disease  of  the  nipple,  sometimes  spoken  of  as  eczema, 
is  an  intractable  form  of  ulceration  around  the  nipple.  It  lasts  for 
many  years,  and  yields  to  no  treatment.  A  considerable  proportion 
of  cases  develop  squamous-celled  carcinoma  or  epithelioma  of  the 
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nipple*  The  axillary  glands  then  enlarge.  TreattnenL — -When  all 
mild  measures  aw  unavailing,  amputation  of  the  breast  should  be 
dona  lor  fear  of  cancer  subsequently  forming. 

Neuralgia  of  the  breast  is  not  uncommon  iu  young  unruarrmd 
women,  and  appears  to  be  frequently  due  to  some  ovarian  disturb- 
ance* The  pain  m  often  severe,  perhaps  shooting  down  the  arm, 
and  may  be  constant  or  periodic  ;  ^whilst  the  skin  over  the  breast, 
as  well  as  the  gland  itself,  is  exceedingly  sensitive  GO  handling. 
Nothing,  except  at  times  a  slight  fulness,  can  be  detected  on 
examination.  The  treatment  consists  iu  improving  the  general 
health  by  tonics,  cold  baths,  and  outdoor  exercise,  and  in  regulating 
menstruation.  No  Wal  treatment  is  necessary  ;  indeed,  the  patient's 
attention  should  be  taken  Off  the  breast  as  much  as  possible* 

Inflammation  of  the  breast  (mastitis)  may  occur  at  any  age, 
and  in  the  male  as  well  as  the  female*  In  infant*  it  is  sometimes 
attended  with  h  serous  or  milky  discharge  bom  the  nipple,  and  is 
often  made  worse  by  ignorant  nurses  applying  friction  to  l*  rub  away 
the  milk,**  At  or  about  puhn'tt/  it  is  met  with  in  boys  as  well  as  in 
girls,  but  mure  frequently  in  the  hitter*  Often,  beyond  the  patient 
appearing  somewhat  out  of  health,  no  cause  can  be  discovered,  although 
in  hospital  patients  a  history  <>f  a  blow  is  not  uncommon*  The 
inflammation  may  clear  up,  or  term  mate  iu  an  ab>> 

Acute  inflammation  {acute  mastitis)^  however,  most  frequently 
occurs  during  fact r.t inn.  especially  in  priinipanr,  and  generally  during 
the  first  month  after  parturition.  It  then  appeara  to  be  moat  often 
doe  to  the  irritation  of  the  nipple  by  the  child  sucking,  particularly 
when  the  nipple  is  shrunken  or  retracted,  or  is  iu  a  cracked  condition. 
Ooeaaionally  it  is  the  result  of  excessive  secretion  of  milk,  and  coii- 
sequent  distension  of  the  ducts  ;  «Mf  it  may  not  appear  till  later 
during  the  period  of  lactation,  when  the  patient1*  powtfl  have  been 
[>u tied  jowtl  by  long  suckliuu.  Thi  essential  cause  is  of  course  the 
presence  of  pyogenic  eoeri,  wluili  may  gain  access  by  the  blood,  the 
lymphatics,  a  sore  nipple,  <»r  the  lacteal  ducts,  the  last  being  the 
most  common. 

Symptom*. — A  feeling  of  uneasiness  in  the  breast,  then  a  chill  or 
alight  rigor,  followed  by  fever  and  the  local  si^us  of  inflammation, 
and  often  Mibse^urntly  by  ahseesg. 

Treatment, — The  breast  should  be  placed  at  perfect  rest  by  sling- 
ing it  in  a  silk  handkerchief  pa -sod  over  the  shoulder,  and  by  taking 
away  the  infant  from  the  sound  m  well  as  from  the  affected 
the  milk,  if  the  tension  is  great*  should  be  drawn  off  regularly  by 
the  breast  pump  ;  and  belladonna  and  glycerine  applied  to  diminish 
the  secretion,  and  ^piurn  Of  poppy  fomentations  to  relieve  pain*  If 
it  still  remains  full  the  breast  should  lie  taken  in  both  hands  and 
firmly  squeezed,  if  necessary  under  nitrons  oxide  gits,  by  which  curdy 
plugs  and  milk  are  expressed,  with  the  result  that  suppuration  is  pre 
rented  or  much  restricted.     Signs  of  abscess  must  be  watched  for 
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between  them  and  the  breast.  Inunction  with  iodide  of  potassium 
ointment,  or  with  oleate  of  mercury,  and  strapping  the  breast,  are 
also  recommended.  Whatever  treatment  is  adopted,  it  should  be 
persevered  in  for  a  month  or  two  only,  after  which  excision  of  the 
tumour  should  be  advised. 

Hypertrophy  of  the  breast. — There  is  a  condition  of  hyper- 
trophy often  met  with  in  lads  about  the  age  of  puberty  and  in  girls 
a  little  below  that  age.  The  breast  enlarges  slowly,  often  painlessly, 
generally  on  one,  sometimes  on  both  sides  without  marked  signs  of 
inflammation.  Under  the  influence  of  a  belladonna  plaster  applied 
for  some  months,  which  probably  owes  its  efficacy  to  the  fact  that 
it  prevents  the  patient  irritating  the  breast  by  constantly  feeling 
it,  the  hypertrophy  may  subside.  It  is  of  a  chronic  inflammatory 
nature,  the  chief  increase  consisting  of  interstitial  fibrous  tissue. 

An  enormous  dependent  tumour'niay  form  with  venous  congestion 
and  ulceration  of  the  surface,  and  may  attain  such  a  size  that  the 
patient  bends  under  the  weight.  Fat  women,  but  also  thiu,  ill- 
nourished,  anscmic  patients  may  suffer  from  a  gradual  increase  of 
fatty  tissue.  Treatment — Suspending  the  breast  in  a  sling  over 
the  shoulder,  or  if  the  enlargement  is  excessive,  removal. 

Prolapse  of  the  breast. — The  breast  may  become  dependent 
and  flattened  even  at  an  early  age.  In  many  races  long  suckling 
causes  the  breast  to  hang  down  like  an  empty  bag.  Some  affirm 
that  the  women  suffer  less  often  from  cancer  in  consequence  of  the 
breast  being  thus  "  sucked  out."  In  young  women  desiring  to  wear 
low  dress,  the  breasts  have  been  fixed  up  in  position  by  a  Y-shaped 
incision,  the  leg  of  the  Y  running  up  to  the  axilla,  and  the  arms 
stretching  into  the  breast  above  and  below  the  nipple. 

Multiple  cystic  disease  of  the  breast  is  an  occasional  termina- 
tion of  chronic  lobular  mastitis.  One  or  more  of  the  small  cysts 
found  in  this  disease  become  enlarged  and  filled  with  a  yellow  or 
brownish-yellow  serous  or  mucoid  fluid.  They  give  rise  to  a  distinct 
tense,  elastic,  hard,  smooth  swelling  or  swellings  in  the  breast, 
whilst  smaller  swellings  due  to  the  smaller  cysts  may  be  felt 
scattered  through  its  substance.  Both  breasts  are  frequently 
affected  simultaneously.  The  larger  cysts  may  be  dissected  out, 
but  usually  the  whole  breast  may  with  advantage  be  removed. 

Tuberculous  disease  is  not  so  very  uncommon.  In  appearance 
it  resembles  somewhat  chronic  mastitis,  for  which  it  is  often 
mistaken.  The  formation  usually  takes  place  in  or  around  an 
acinus,  increases  somewhat  rapidly  in  size,  and  finally,  after 
degenerating  into  a  caseating  mass,  breaks  down  and  discharges. 
When  suppuration  has  been  established,  sinuses  extend  through  the 
breast  in  all  directions  unless  promptly  treated.  The  milk  secreted 
by  a  tuberculous  breast  contains  numerous  tubercle  bacilli.  Treat- 
ment.— This  depends  upon  the  age  of  the  patient.  If  old  and 
beyond  the  child-bearing  period,  the  treatment  may  be  confined  to 
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opening  the  abscesses  when  they  form,  and  slitting  up  and  scraping 
such  sinuses  as  may  esist,  while  at  the  saint'  time  a  good  nourishing 
diet  is  enjoined,  together  with  the  internal  administration  of  cod- 
liver  oil  and  tomes.  Should,  however,  the  patient  be  l  young 
won  Km,  who  has  borne  and  is  still  capable  of  bearing  children,  the 
safest  plan  is  to  amputate  the  breast  to  safeguard  any  future  child 
from  infection  by  tubercle  bacilli, 

Syphilis  of  the  breast, — The  primary,  secondary  and  ten 
fmms  of  syphilis  are  all  found  affecting  the  breast.  The  primfUfy 
xore  usually  takes  the  form  of  a  painless  fissure  which  refuses  to  heal, 
and  is  followed  by  enlarged  axillary  glands  and  secondary  symptoms. 
It  is  occasioned  through  suckling  a  syphilitic  infant,  and  is  found 
upon  the  nipple  of  the  wet  uurse,  and  not  upon  that,  of  the  mother 
of  a  child  the  subject  of  hereditary  syphilis.  It  is  to  be  distinguished 
from  a  vaccine  pustule  derived  from  the  child's  arm,  which  while 
causing  an  enlargement  of  the  axillary  glands  runs  its  usual  course. 
During  the  secondary  »i<*<jt  of  syphilis,  condyloma  ta  are  tome  times 
found  upon  the  nipple  and  areola.  They  have  the  appearance  of 
condylomata  elsewhere,  and  are  highly  infecting.  The  tertiary  form 
of  the  disease  appeal's  as  gummatous  deposits,  and  is  rare.  The 
gummata  occur  as  well-defined,  circumscribed,  hard,  painless  masses, 
increasing  more  or  less  rapidly  in  ske  and  tending  eventually  to 
soften  and  break  down  into  characteristic  tertiary  ulcers.  They 
have  to  he  diagnosed  from  tuberculous  disease,  chronic  mastitis,  and 
scirrhous  carcinoma. 

Tumours  of  the  breast  (see  General  Pathology,  p.  I  HI).— 
The  tumour  by  far  the  most  frequently  met  with  in  this  situation 
is  the  acinous  carcinoma  {mwt/um),  which  is  due  to  the  proUfera 
tii  'ii  of  the  epithelium  lining  the  acini  or  the  small  ducts.  Certain 
of  the  connective- tissue  tumours  (jftranolO)  suwwata),  *IjniJ:-']l14 
from  the  periacinous  connective  ti&sue,  are  also  of  frequent  occur- 
rence. They  seldom,  however,  occur  pure,  but  are  nearly  always 
mixed  with  elements  resembling  the  tissue  of  the-  breast  itself  (a 
tfuitvtfs  tfmue))  and  hence  are  spoken  of  as  adeuo -tibroma,  adeno- 
sareoma,  adeno-rnyxoma.  Whether  thc-r  adenomatous  elements 
are  the  normal  breast  tissue  which  has  become  surrounded  and 
enclosed  in  the  fibrous  or  sarcomatous  growth  as  the  case 
be,  or  whether  it  is  an  abortive  formation  of  the  gland- tissue, 
has  been  a  subject  of  controversy.  More  rarely  the  gland? 
constitutes  the  chief  bulk  of  the  tumour  {pure  adenoma).  The 
tumours  composing  this  class  were  formerly  spoken  of  collec- 
tively as  ekrondc  mammctoy  gfamdnlair  tumswNL  At  times  cysts  are 
developed  in  connection  with  them,  and  they  are  then  designated 
<\t/.<t  ie  a  deria-Ji  broma>  ey»t  ic  adew^sa  ream  *  r ,  ct/st  i V  odmomy&m  n.  <  r .  ■ . 
Various  other  forms  of  tumour,  viz+J  tumours  composed  of  fat, 
cartilage,  vessel- tissue,  nerve-tissue,  etc.,  have  also  been  met  with  in 
the  breast.,  but  are  exceedingly  rare, 
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for  a  papuliferous  duct  cyst  involving  the  nipple,  and  for  cysts  in 
connection  with  tumours,  especially  the  carcinomatous  cyst  of  elderly 
people. 

Pure  sarcomata. — All  forms  of  sarcoma  may  occur  in  the  breast, 
the  large-spindle-celled  variety  being  the  most  common.  The 
presence  of  the  included  breast-tissue,  glandular  or  fibrous,  or  the 
degenerations,  myxomatous  and  cystic,  have  given  origin  to  com- 
pound names — adeno-sarconia,  fibro-sarcoma,  myxo-sarcoma,  cystic 
sarcoma,  but  it  is  the  sarcomatous  element  which  is  the  ruling  factor. 
Sarcomata  are  most  frequent  between  the  ages  of  twenty  and  thirty- 
five.  They  begin  in  the  periacinous  and  peritubular  connective 
tissue,  and  at  first  are  cnoapsuled,  but  later  they  infiltrate  the 
surrounding  parts  and  may  perforate  the  skin  and  fungate.  Their 
malignancy  depends  upon  their  structure,  the  round-celled  and  large- 
spindle  celled  being  highly  malignant,  the  small-spindle-celled  much 
less  so ;  indeed  the  latter  may  recur  again  and  again  in  situ  before 
finally  becoming  disseminated,  or  their  tendency  to  recurrence  may 
completely  wear  itself  out.  The  small-spindle-celled  is  usually  firm, 
and  on  section  greyish- white,  smooth  and  succulent.  The  round- 
celled  and  large-spindle-celled  are  soft  and  elastic,  owing  to  their 
richness  in  cells  and  blood-vessels  and  their  scanty  amount  of  inter- 
cellular substance.  On  section  they  appear  of  a  pinkish-white  colour, 
often  blotched  with  blood,  while  cysts  from  haemorrhages  and  mucoid 
softening  sometimes  occur  in  them. 

Signs. — They  form  smooth  elastic  tumours,  oval  or  rounded  in 
shape,  and  are  lobed  or  bossed  when  cystic;  whilst  the  veins  of  the 
breast  are  often  enlarged  and  tortuous.  They  grow  rapidly,  and  may 
perforate  the  skin  and  protrude  as  a  fungus ;  but,  unlike  carcinoma 
they  do  not  infiltrate  the  skin  or  cause  retraction  of  the  nipple,  and 
the  glands  are  only  in  the  more  malignant  cases  enlarged.  The 
tumour,  moreover,  is  commonly  larger  than  scirrhus,  and  the 
patient's  age  below  that  at  which  carcinoma  is  usually  met  with. 

The  only  effectual  treatment  is  the  removal  of  the  whole  breast. 
If  there  is  any  doubt  whether  the  tumour  is  a  fibroma  or  a  sarcoma 
it  is  better  to  have  the  consent  of  the  patient  before  the  operation 
for  the  removal  of  the  whole  breast,  should  the  tumour,  when  cut 
into,  appear  to  have  malignant  characters.  When  the  axillary  glands 
are  enlarging,  the  operation  is  the  same  as  that  for  carcinoma. 

Carcinoma  of  the  breast  may  occur  as  —  (A)  Spheroidal-celled, 
glandular,  or  acinous  cancer,  originating  in  the  epithelium  lining  the 
acini.  This  is  the  most  usual  type  of  cancer  of  the  breast.  The 
varieties  are  :  the  hard  or  scirrhous,  when  there  is  much  fibrous 
tissue ;  the  soft  or  medullary,  when  it  consists  mainly  of  epithelial 
tissue.  Colloid  or  cystic  degeneration  may  also  occur  in  con- 
nection with  either  form.  These  varieties  do  not  correspond  to 
variations  in  malignancy.  (B)  Columnar-celled,  villous,  or  duct 
cancer,  originating  in  the  ducts,  and  showing  much  less  malignancy 
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than  the  sj 1 1 ic n (Mul-celled  form.     (0)  Squamous-eelled  carcinoma,  or 
epitheliomas  growing  on  the  surface  of  the  nipple, 

A.  Spheroidal-  celled,  glandular,  acinous  carcinoma. — 
1.  Srirrhtuis  rarcintmi*i. —  Pathology,  —  Scirrhus  of  the  breast 
generally  appears  as  an  indurated,  nodular,  non-en  capsuled,  tuberous 
mass,  of  moderate  dimensions,  with  long  processes  extending  in 
various  directions  into  the  gland-substance  and  the  fatty  tissue 
around,  and  later,  involving  the  skin  and  subjacent  pectoral  muscle, 
i  hi  section  (Fig,  o43)  the  tumour  gives  a  characteristic  creaking  sensa- 
tion to  the  knife,  and  the  cut  surface  appears  slightly  concave  from 
1 1  j  e  co  ii  tru  e  t  i  1 1 1 1  ai  i  d  s  1  j  r i  n  k  i  1 \  go  I 
its  fibcoUfl  itvOQUI  Hm  is  set  free 
I  nun  the  traction  of  surrounding 
tissues.  It  is  of  a  hard  resisting 
consistency,  of  a  uniform  close 
texture,  seaii-translucent,  of  a 
greyish  -  white  colour  often 
tinged  with  pink,  and  has  been 
likened  to  the  section  of  a 
potato  or  unripe  pear.  Some- 
times it  is  intersected  ill  every 
direction  by  short,  wavy, 
glistening  white  lilacs,  with 
here  and  there  yellow  dots  and 
streaks  due  to  section  of  the 
epithelial  columns  which  have 
undergone  fatty  degeneration  j 
whilst  in  other  places  little 
masses  of  the  surrounding:  fatty 

Of  and  of  muscle  are  seen 
enclosed  by  the  processes  of  the 
growth  ;  and  jmtches  of  caseous- 
looking  material  or  white  en  /amy 
fluid,  due  to  the  growth  having 
surrounded  some  of  the  ducts  which  have  become  only  partially 
obliterated,  may  be  scattered  through  its  substance.  The  section  on 
scraping  yields  a  juice  containing  cells,  free  nuclei,  and  granular 
material. 

Sign* — Scirrhous  carcinoma  generally  begins  as  a  small  hard 
lump  in  the  substance  of  the  breast;  it  grows  slowly  at  first,  after- 
wards more  rapidly,  and  then  involves  the  skin  and  pectoral  muscle; 
finally  the  skin  gives  way,  and  a  foul  ulcer  is  produced  In  the 
meantime,  the  lymphatic  glands  in  the  axilla  Income  involved,  which 
M  i  hey  increase  in  size  press  upon  the  axillary  vein  and  brachial 
plexus  of  nerves,  producing  axlema  of  the  arm  and  intense  neuralgic 
pain.  hater  the  cancer  becomes  disseminated  through  the  internal 
organs  and  tissues  of  the  body.     The  health,   which  on   the   first 
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appearance  of  the  growth  is  generally  good,  now  gives  way,  and  as 
septic  absorption  from  the  foul  nicer  occurs,  the  skin  becomes  sallow 
and  earthy  in  appearance,  the  patient  wasted,  and  cancerous  cachexia 
is  said  to  be  present.     The  foul  and  profuse  discharge  from  the 
ulcer,  the    absorption    of    septic  products,    the    intense    pain,    the 
mental  suffering,  and  the  implication  of    internal  organs,  lead  to 
exhaustion,  and  death  soon  steps  in  to  put  an  end  to  the  patient's 
misery.     Such  is  a  brief  outline  of  the  course  of  the  disease  when 
not   subjected    to    surgical    interference.     Let   us   now    study   the 
characters  of    the  tumour  as  presented    in  a  typical  case.     It  is 
usually  situated  in  the  upper  and  outward  quadrant  of  the  breast,  or 
just  behind  or  below  the  nipple.      Its  surface  is  hard  and  irregular, 
its  margins  ill-defined.     The  skin  at  first,  when  gently  pinched  up 
between  the  finger  and  thumb,  shows  a  slight  dimpling,  and   later 
appears    distinctly   puckered  and    unmistakably   adherent  to    the 
growth.     In  the  earlier  stages  the  tumour  glides  freely  over  the 
pectoral  muscle ;  later  a  slight  resistance  is  felt  on  moving  it  from 
side  to  side ;  whilst  finally  it  becomes  firmly  fixed  to  the  walls  of 
the  chest.     The  nipple,  when  the  growth  is  behind  it,  is  retracted, 
in  consequence  of   the   traction  which  is  made  by  the  carcinoma 
upon  the  lacteal  ducts  (Fig.  543) ;  but  when  the  growth  is  situated 
in  the  circumference  of  the  breast,  there  may  be  no  retraction,  or 
the  retraction  may  occur  only  on  one  side ;  whilst  when  the  cancer 
begins  as  an  infiltration  of  the  nipple  itself,  the  latter  will  be  harder 
and  more  prominent  than  natural.     On  raising  the  arm  and  draw- 
ing the  finger-tips  transversely  across  the  inner  side  of  the   axilla, 
a  hard  cord  or  cords — infiltrated  lymphatic  vessels  (Fig.  50,  p.  140) 
— may  often  be  felt  extending  from  the  tumour  into  the  axilla,  while 
in  the  space  itself  large  glands  will  be  discovered  if  the  case  is  suffi- 
ciently advanced.     The  glands  are  at  first  single  and  distinct,  later 
matted  together,  forming  an  indurated  irregular  mass,  which  is  often 
adherent  to  the  chest-walls,  and  in  advanced  cases  extends  as  high 
as  can  be  felt  beneath  the   clavicle.      In  the  supraclavicular  space 
the  enlarged   glands  may  sometimes   be  detected,  first  as  a  mere 
fulness,  subsequently   as  distinct  swellings.     After    the    skin  over 
the   tumour    has   given    way,    an    ulcer    with    sinuous,    irregular, 
everted,  and  indurated  edges,  and  a  foul,  cavernous,  irregular,  and 
indurated  base  is  formed,  from  which  is  exuded  a  foul-smelling  and 
sanious  discharge.     The  skin  around  is  indurated  from  infiltration 
with     the    growth ;  or   distinct,    circumscribed,    hard  nodules    of 
carcinoma  are  scattered  here  and  there  through  it. 

Diagnosis. — When  the  above  signs  are  present  there  is  uo 
difficulty  in  pronouncing  as  to  the  nature  of  the  disease.  In  the 
earlier  stages,  however,  whilst  the  tumour  is  still  small  and  has 
not  yet  become  adherent  to  the  skin  or  to  the  pectoral  muscle, 
where  the  breast  is  large  and  there  is  no  retraction  of  the  nipple 
and  as  yet   there    is  no  enlargement  of   the  axillary  glands,  tha 
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diagnosis  from  an  innocent  tumour,  a  chronic  abscess,  a  tense 
i-vst.  i iv  lobular  in Hammatiou  will  be,  to  say  the  least,  difficult. 
The  age  of  the  patient,  the  rate  of  growth,  and  the  history  of  the 
ease  must  then,  to  a  great  extent,  be  relied  on  for  distinguishing 
it.  But  where  the  patient,  as  is  occasionally  the  case,  is  young, 
the  diagnosis  may  then  be  impossible  without  making  an  incision 
into  the  growth,  a  proceeding  which,  under  such  circumstances, 
after  the  difficulty  has  been  explained  to  the  patient,  is  not  only 
justifiable  but  imperatively  called  for. 

Rnrrv  form*  of  mtrrhus  in  th*  f*rr*ut  are  occasionally  met  with. 
Thai — I.  The  cancer  may  begin  as  a  general  infiltration  of  the  entire 
gland,  when  its  course  is  usually  very  rapid  ;  2,  it  may  chiefly  affect 
the  lymphatics  of  the  skin,  the  whole  side  of  the  chest  in  such  a  case 
Incoming  infiltrated,  hard,  brawny  and  leathery  in  consistency,  a 
condition  knowu  as  "  hided mimd,"  or  "  m  CtftfWtt1' :  3,  it  may  begin 
as  an  infiltration  of  the  nipple,  or  may  be  engrafted  upon  chronic 
eczema  around  the  nipple  ;  4,  in  elderly  women  it  may  run  a  very 
chronic  course,  often  remaining  stationary,  if  not  interfered  with, 
for  many  years  (fifyrou*,  atrophic  or  ehittuir  rancor)]  5,  it  may  occur 
in  women  as  young  as  twenty  and  generally  below  thirty -five,  grow 
with  extreme  rapidity,  early  aftect  the  glands,  and  become  dissemi 
Dated  (acuU  eameer)  ;  and  0,  in  very  exceptional  instances,  the 
carcinomatous  mass  has  apparently  undergone  complete  atrophy, 
even,  it  is  said,  after  ulceration  lias  occurred,  and  a  spontaneous  cure 
has  thus  been  brought  about 

Catwtfj'ow-.™ There  is  nothing  special  to  remark  on  this  head, 
beyond  what  is  discussed  on  p.  118.  In  particular  there  is  no 
special  prevalence  iu  women  who  have  borne  children.  Indeed,  the 
re  verse — some  think  prolonged  suckling  a  s&fegttftfd  ;  eanoer  often 
occurs,  ton,  in  breasts  with  ill-formed,  retracted  nipples  and  in 
women   who  have  never  suckled. 

2.  MedtUbrp  ocH&meme    m   oauch    tan  common   in   the  hm 

than  the  scivrhous  fonn,  and  generally  appears  at  an  earlier  |g& 
It  occurs  HI  1  soft,  uomeneapKuled,  compact,  white  Of  blood  stained, 
brain-like  mass  infiltrating  the  gland  and  surrounding  tissues.  Its 
growth  is  much  morn  rapid  than  the  scirrhous  variety,  :md  it  sooner 
involves  the  skin,  pectoral  EtttlAOlea,  and  axillary  glands,  and  rapidly 
be 'i tea  ditttt&iiMktdd   through   internid  organ:*.      Early  and  free 

removal  of  the  whole  breast,  and  the  Complete  clearing  out  ol  all 
glands  from  the  axilla,  Ls  the  proper  tr&rtmmt* 

X  GoUdd  eormoM  of  the  bread  is  pare.  Its  structure  is  like 
that  ol  scirrhous  <>r  enoephaloid  cancer,  but  here  and  there  large 
epithelial  cell-masses  have  undergone  coUoid  defeneration.  It  is 
of  slower  growth,  and  less  frequently  affects  the  glands  than  either 
scirrhous  or  cueephaloid  ca&oer,  and  has  less  tendency  t<>  recur  aftei 
removal.  The  prospective  length  of  life  is  Bald  l<>  be  three  or  loot 
times  that  of  ordinary  scirrlois. 


mo 
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4.   €t/*t!c    raicinoma    or    carcinoma  tour    ey*U    are   mentioned    im 
p,   1105, 

B.  Columnar  celled  villous  or  duet  cancer. — Duct  carcinoma 
ooetiri  as  one  tir  more  rounded  masses  lying  in  the  breaal  tissue  not 
far  from  tho  nipple.  On  noetioii  these  masses appear  M  red*  ensj 
and  defined  tumours  (Fig.  *~»4  +  )  Microscopically  tin  v  &re  oohifanar- 
eelled  Dardaomata,  and  they  frequently  consist  of  cysts,  which  o 
Contain  blood,  anil  into  wjiich  papillary  growths  covered  by  columnar 
epithelium,  sprout.  The  growth*  have  an  alveolar  Btruottxre,  tztd 
closely  resemble,  microscopically,  especially  when  the  disease  has 
recurred,  ordinary  encephaloid  carcinoma 

X/;//ix. — The    nipple   is    not,    a*   a    ride,    retrnted,    but    there    is 
rally  a  history  of  a  discharge  of   blood    from    it,  often  Im  & 
tumour  is  noticed*     Tu  the  specimen  <>f  whioh  Kg,  6  I 4  is  a  drawing 
there  was  very  sligh t  retraction  of    the  nipple.     The  skin  is   not 
infiltrated,  the  axillary  glands  are  not  enlarged   until  fait* 


Fltf,  644*—  Section  of  a  duct  aire  mown  of  tbti  breast.     The1  Uruour  Ii;ih  well  defined 
imposed  i>F  a  manlier  of  c?ste  oovteSning  growth*  und  I>roken*dnwu 
St  BuiMkmmw'n  Hospital  Rfamm,  Ke,  81*6/) 

>r  more,  am!  eeoondai  v  dtapositfi  alB  very  rare.  The  tumour  is 
tinn  and  *dastie,  and  may  contain  one  or  more  cysts.  It  usually 
occurs  in  middle  age,  is  of  slow  growth]  ami  not  accompanied  as  a 
rule  by  pain.  The  treatment  oonrata  in  amputation  of  the  whole 
it  If  this  is  done,  no  further  trouble  usual K  gh mi-s,  only  if 
seen  lad-  w  it  necessary  to  excise  the  axillary  glands. 

0.  Squamous-celled  carcinoma  or  epithelioma  grows  from 
the  nipple,  preceded  by  eossmaof  long  standing,  Pagetit  disease)  irrit- 
able fissures,  collection  of  sebaceous  material   in  the  pooketfl 

depressed    nipple.      It   may    form  an    indurated    nicer    vvitli 
edges*  slowly  eating  hi  to  the  breast,  or  if  a  papillary  growth,  vvitli 
a  zone  of  induration  around  it     The  axillary  glands  become  enl.i 
and  hard.      It  commonly  appears  in  old  people,  and  may  be  roughly 
looked  Upon   as   intermediate  in  regard    to  malignancy    between    the 
foregoing  acinous  and  duct  types  of  cancer. 

Indications  for  removal. — Removal  of  the  bread  only  is  indi- 
Gated  for  the  benign  tumour*  involving  mosl  of  the  bn 
the  nipple  is  involved,  for  the   leas  malignant  forms  of  «,  for 
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duct  cancer  and  for  the  earliest  appearance  of  epithelioma  in  Paget's 
disease.  Excision  of  the  breast  and  the  axillary  glands  is  now 
considered  the  proper  treatment  for  all  case*  of  glandular  rarcinoinata, 
for  the  more  malignant  sarcomata  or  duct  cancer  and  epithelioma 
when  the  axillary  <:  land  sure  involved,  The  limit  of  operation  is  the 
possibility  of  removing  all  the  disease  with  a  good  margin  j  the  most 
favourable  type  is  the  atrophic  ad rr lues  of  old  people. 

PiwjnmU. — Gl&ndulftr  careinomata  and  malignant  sarcomata  are 
hi  >ilv  fatal  ;   the  remainder  are  nearly  all  cured  by  i|»  nition. 

In    glandular  careinomata  since    the    adoption    of    the  operation 
described  below,  the  results  show  tli.it   u  many  as  50  per  cent,  of 
patients  may  survive  the  operation  For  three  years,  which  is  longer  by 
IfflO  years  at  more  than  the  duration  of  life  after  the  di osmosis  of 
pfttienta    not    operated    upon.      Moreover  when   death   occur- 
OperatKR]  it  is  from  metastases,  not  from  recurrent  disease  in  ili> 
This  is  esj >eeial ly  the  case  when  death  does  not  occur  till  after  three 
years.    But  a  late  recurrence  has  occasionally  taken  place  in  the 
in  one  case  fifteen  years  after  the  operation,  in  another  thirty  years 
after.      Both  cases  then  ran  the  same  rapid  course  as  does  an  early 
recurrence. 

7\  f ■■Hu'H/ttt'tm. — Death  occurs  from  exhaustion  with  secondary 
growths  in  the  lungs,  liver,  botUN  with  spoor  an  cms  fracture  (see 
p*  363),  in  the  brain,  spinal  cor. I,  or  nerves.  When  the  spinal 
«.oi  i J  .oid  ncr\c>  he.  rune  affected,  the  patient  sutter*  excruciating 
pain,  as  is  also  the  case  when  the  nerves  are  involved  in  multiple 
metastasis. 

Tki    poUvtfx  natJ    consists  in  treating  the   patient   with 

sufficient  opium  Of  morphine  to  relieve  pain,  and  in  limiting  septic 
inflammation  wisarj  function  occurs.  The  primary  fungating  mass 
may  Ik  cut  away  or  burnt  down  into  a  oiip-shapcd  cavity  with  the 
M  tual  cautery,  and  tins  is  re-applied  when  there  is  any  repetition  of 
the  f  migration.  Antiseptic  dressings  may  cause  a  va^-ular  granu- 
lating surface  to  appear,  which  may  sometimes  be  covered  with 
skin-grafts.  When  the  arm  tends  to  swell  it  is  carried  in  a  sling 
or  kept  elevated  on  a  cushimu  If  the  swelling  Incomes  tense  and 
painful,  the  arm  is  soaked  in  hot  water  mid  then  massaged  towards 
the  trunk  ;  this  should  prevent  the  formation  of  discharging  lym- 
phatic vesicles.  Should  such  occur  and  result  in  brawny  indura- 
tion there  rs  a  continuous  flow  of  lymph,  causing  an  w 
source  of  exhaust iont  and  tic  ;irm  in  such  cases  has  been  amputated 
at  the  shoulder  joint. 

77/r   mrthodi  >>/  (>■<"•  to  MM  are  by  oophorectomy,  by 

thyroid  extract,  tod  by  electricity  and  light  (sec  p.  lf>4). 

0&pkar§eUm$  m  a  paMatm  measure  (pp.  154,  10Hl)t — The  bene- 
ficial results  when  they  have  taken  place,  have  lasted  for  six  to  twelve 
months,  exceptionally  Kongor  up  u>  three  and  a  half  years*     Oopli 
tomy   is  not   contraindicated  by  age,  for  patients    long    after    the 
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climacteric  have  obtained  l>euefit  ;  but  it  is  impossible  at  present  t«« 
siv  whether  any  particular  cases  will  or  will  not  be  improved  b 
up. ration.     The  inoM  favourable  cases  are  those  in  which  uodiilusan* 
recurring  in  the  skin  about  >r  those  which  an*  at  first 

apparently  inoperable,  but  which  after  oophoreef y   undergo  such 

rout  ractiou  of  the  area  involve  I  us  to  allow  of  < ipletc  MimivaL      Loss 

often,  although  sometimes,  there  is  improvement  in  omw  where  then? 
is  recurrence  in  the  axilla  or  above  the  <livide.      The  existence  of 

tatic  growth  may  be  held   to  contruindicate  oophorectom;, 
no  improvement  has  then  followed. 

Excision  of  the  breast.— Of  late  years  excision  of  the  br 
been  performed  in  a  much  more  radical  way  than  heretofore. 
1.  A  much  larger  sacrifice  of  skin  is  made,  since  the  skin  over  the 
breast  contains  a  network  of  lymphatics,  and  if  left  recurrent 
growths  may  ipiickly  form  in  it.  2.  The  greater  part  of  the 
pee t oralis  major  is  removed  with  the  breast  so  as  to  completely 
eradicate  the  lymphatics  that  ramify  in  the  pectoral  fascia.  3. 
whole  of  tbij  lymphatic  glands  in  the  axilla  are  dissected  out  WU 
01  n<»  any  are  felt  enlarged  previous  to  the  operation.  4.  The  b 
with  the  underlying  muscle,  the  lymphatic  vessels  and  fatty  tissue 
extending  to  the  axilla  and  the  axillary  glands  are  removed  in  one 
piece  so  as  to  avoid  cutting  across  any  cancerous  lymphatic**,  and 
Urns  poflflibly  leaving  infecting  part]' 

Qj^ntfifm, — (tcuerallv  speaking  it  h  safer  to  cut  into  the  tumour 
to  complete  the  diagnosis,  then  filling  the  small  hole  with  gauze. 
Surgeons  of  experience  have  swept  off  a  breast  to  find  afterwards  a 
cold  ftbettSSS  or  simple  cyst.  If  the  knife  used  is  put  aside,  tie 
no  danger  suofc  as  has  been  suggested  of  infecting  the  wound.  The 
arm  is  ftbdnafcad  beyond  the  level  of  the  shoulder,  and  may  be  held 
there  extended  by  an  assistant  or  tied  to  the  leg  of  the  table,  **r  the 
forearm  doubled  under  the  hack  of  the  head.  A  rae ket- shaped 
incision  is  made  such  as  is  shown  in  Fig.  545,  or  it  is  modified  fc| 
suit  variation  hi  the  position  and  extent  of  the  main  growth.  The 
skin  around  the  incision  is  raised  from  the  subcutaneous  fat,  and 
if,  as  is  often  the  case,  the  area  removed  is  ex tensive,  the  raising  b 
*  \  i .  nded  as  far  as  or  even  beyond  the  clavicle  and  sternum,  downwards 
nv.'i'  |bs  lower  ribs  and  backwards  to  the  angle  of  the  scapula.  This 
is  done  mainly  with  the  fingers  or  with  a  blunt  instrument,  tin-  breaat 
with  the  pectoral  fascia,  and  a  variable  amount  of  the  pectoral 
is  now  raised  towards  the  axilla.  Some  surgeons  raise  both  pectoral*  ; 
others  do  this  only  exceptionally,  confining  themselves  generally  fco 
the  fascia  and  lower  muscular  fibres  of  the  pectorahs  major, 
beiug  strongly  retracted, so  that  the  pectorals  minor  can 

utie  way.     The  tumour  is  allowed  to  i  n,  aial  the  surgeon 

tuniB  b0  lie-  axilla,  the  insertion  of  the  peOtOfftlll  major  tfl  divide]  ju 
the  outer  angle  of  the  wound,  and  the  axillary  rein  son. 
main  vein  is  cleared  of  glands  and  fat,  without  blocking  its  lumen,  up 
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to  where  it  passes  under  the  clavicle.  Meanwhile  its  branches  are 
seized  in  clamp  forceps  and  divided  beyond  the  clamp,  thus  including, 
not  only  the  vein,  but  also  the  corresponding  branch  of  the  axillary 
artery  lying  immediately  behind  the  vein.  Tn  do  rlus  the  pectorals 
are  drawn  forcibly  upwards  unless  they  have  been  already  tut 
away.  The  surface  of  the  serratus  magnus,  subscapular  is  and 
latissinxus  dorsi  muscles  are  then  d eared,  and  the  subscapular 
artery  and  vein,  and  numerous  venous  branches  about  the  angle  of 
the  scapula  are  clamped.  Many  nerves  are  divided,  but  the  sub- 
scapular may  be  spared  if  quite  uninvolved  by  disease.  No  great 
amount  of   blot>d    is    lost,  no  more  than    in  former  more   limited 


i*^ 


V       i 
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Pro.  645.— H^sted'a  inctaon  for  complete  (imputation  of  the  hrfiuit. 
(After  HAlKteii-) 

operations;  for  the  dissection  along  the  axillary  vein  controls  oaofll  of 
the  vessels  before  division.  rare  should  he  taken  mar  the  sternum 
to  cut  the  perforating  arteries  long  enough  to  tie.  If  subclavian 
glands  are  felt  t<>  in-  enlarged  thev  tan  bi  dissected  out  by  continuing 
the  incision  over  the  subclavian  triangle,  but  it  is  not  necessary  to 
divide  the  d>*vieletthe  glands  being  got  at  by  alternately  lowering  and 
raising  the  arm.  All  bleeding  being  stopped,  the  wound  is  sewn  up 
with  a  drain  in  the  axillary  end  or  passed  through  a  counter-opening 
near  the  angle  of  the  scapula.  The  incision  is  brought  together,  w  bun 
much  skin  has  been  removed,  hv  using  interrupted  silver  wm  sutures, 
i;illy  after  thorough! y  undermining  the  skin  all  round* by  which 
its  extensibility  is  greatly  increased  without  any  danger  of  sloughing. 
This  may  be  aided  by  making  incisions  in  several  directions  more  or 


II 14  DISEASES   OF   REGIONS, 

it   liuht  :uj^K"i  o>  the  primary  incision,  by  which  Bap 

u  drawn  together.    Failing  this,  the  raw  sun  eased 

with  game  fa?  a  Feu  days,  and  then  »kin~grafted.     Immediate  skin- 
grafting  may  tail  fn un  oozing  of  blood  underneath  the  graft*    IV 
on  sutures  is  also  lessened  by  drawing  skin  ftrtM  list&noe  fee 

them  by  strapping,  Tin'  wound  ia  dressed  and  bandaged  with 
partly  abducted  end  extended  in  an  easy  poeitioo.  For  bandaging 
bo  the  side  is  ^  esuse  of  greal  discomfort,  and  the  axilla  is  deepened 
90  that  the  Wound  bags.  The  tube  i>  removed  in  a  <l.i\  or  two 
and  the  stitrhes  lictwceii  the  eighth  and  tenth  days.  The  ami  [lit 
requires  frequent  spotting  with  One  in  twenty  oerbolic  aeid  hi  fit 
women  who  perspire.  After  healing  gentle  massage  and  movement 
are  required- 

Operation  for  recurrent  and  secondary  tumours, — Whtai- 
« Tit  nodule  can  be  removed  hv  outline  through  healthy 
lie,   whether  in   t he    sear   or   deep   in    the   axilla,    this    should 
be   undertaken.     When,    however,    the   eul    surfaces   are 
infiltrated  no  relief  will  he  afforded,     Malignant  disease  may 
in  the  opposite  breast,  sometime*  only  a  shut  while  after  the  I 

a   long   period   intervenes.      It    would    leem    that 
tumours  should  be  reg  instancei  not  of  metaetati 

multiple  primary  growths*     The  second  breast  ibould  be  treat 
excision  whenever  the  patient  is  not  too  exhausted.    The  m 
tumours  are  usually  multiple  and  deep  sealed,  in  the  liver,  I 
and  bonse  ([>.  563),   but  occasionally  i  single   metac 

appeared,  *  *? ,  in  the  bono  of  a  iiinh.  OS  in  an  ovary  ;  and  the 

patient  has  been  relieved  and  life  prolonged  bj  its  remoral       in 
linn  much  enlarged  by  elephantiasis  following  venous  .and  lymphatic 
obstruction  from  malignant  glandular  infiltration  in  the  axilla 
form   I   heavy    burden,   and   the   patient    then    l*e   relieved    hy   an 
amputation   at   the  shoulder  joint. 


DISEASES  OP  THE  EXTREMITIES. 
ExoisiOKfl  wn  Amputate 


Arthreetomy    or   erasion    of  joints  consist*    m    scimpiiq 

diieeoting  awaj    1  he  whole  of   the  diseased   synovial   mci 

tin  .  avlty  **(  the  joint  has  been  fully 

tii si  employed  in  excisions.      It  is  n  useful  addition  bo  OUT  lueth.hN 

ilitil:  diseased  joints,  und  appears  to  Ik?  especially  indicated  for 
those  eases  in  which  the  die  omj  fur  advanced  to  yield  u>  a 

iiajpler  plan  *»f  treatment,  but  has  not  an  yet,  or  at  least  only 
slight  extent,  involved  the  cartilages  and  bones.     1  out  of  the 

I I  Mem,  n  any,  can  imw    ho  determined  in  some  measure  bj 

i,  huh.   tuberculous  deposits,  being  more  transport  'one, 

appear   >*  light  areoa  in  the  skiagram      The  incision  to  sapoi 
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joint  is  so  planned  as  not  to  divide  important  ligaments  and  tendons. 
Every  pocket  as  well  as  the  cavities  of  bursa)  communicating  with 
the  joint  are  treated  like  the  joint.  A  strong  antiseptic  may  be 
scrubbed  into  the  whole  area  and  then  swilled  away  with  water.  In 
the  case  of  tubercle  the  joint  may  be  dusted  with  iodoform,  after 
which  it  is  sewn  up,  no  drainage  being  employed  if  this  can  be 
avoided. 

Excision  or  resection  of  joints  consists  in  cutting  away  the 
articular  surfaces  of  the  bones  entering  into  the  affected  joint,  or  in 
removing  a  portion  of  bone  where  osseous  ankylosis  has  taken  place. 
When  excision  is  done  for  disease  it  may  be  said  here  to  prevent 
repetition  that  the  whole  of  the  diseased  synovial  membrane  should 
be  cut  or  scraped  away,  as  should  also  the  lining  membrane  of  any 
sinuses  that  may  be  present.  Excision  may  be  required  for  severe 
injury  or  for  intractable  disease  of  the  joint.  Space  does  not 
permit  of  a  full  discussion  of  the  various  conditions  under  which 
excision  should  or  should  not  be  performed,  but  it  may  briefly  be 
stilted  that  it  should  not  be  undertaken — 1,  when  the  disease  is 
acute ;  2,  when  there  is  much  destruction  of  the  bones,  or  riddling 
of  the  soft  parts  with  sinuses ;  3,  when  there  is  much  atrophy  of  the 
bones  and  muscles  ;  4,  when  the  bones  are  in  a  state  of  osteo- 
myelitis ;  5,  when  the  patient  is  under  the  age  of  five  or  over  that  of 
fifty,  as,  in  the  former  instance,  the  epiphyses  are  liable  to  be 
removed  and  the  growth  arrested  in  consequence,  and  in  the  latter, 
the  powers  of  repair  are  usually  insufficient  to  ensure  sound  healing 
and  a  subsequently  useful  limb  ;  6,  when  there  is  lardaceous  disease 
or  signs  of  phthisis,  or  other  organic  mischief ;  and  7,  when  the 
patient's  powers  of  repaif  are  exhausted  by  long-continued  suppura- 
tion. Under  most  of  the  above  circumstances  amputation  is 
generally  indicated.  Excision  is  usually  attended  with  the  best 
success  in  the  elbow,  and  here  it  may  be  done  at  a  later  period  of 
life  than  that  assigned  above  as  the  limit.  In  the  shoulder,  elbow, 
and  wrist,  fibrous  ankylosis  is  aimed  at  in  order  to  secure  a  moveable 
joint ;  in  the  hip  and  knee,  firm  bony  union  is  sought  in  the  most 
useful  position  of  the  limb,  which  is  that  of  extension. 

Amputations. — The  objects  that  should  be  kept  in  view  in 
performing  an  amputation  are  : — 1,  to  remove  the  whole  of  the 
injured  or  diseased  part  that  is  beyond  the  reach  of  recovery,  with 
as  little  sacrifice  of  the  healthy  tissues  as  possible  ;  2,  to  prevent 
all  unnecessary  luemorrhage ;  3,  to  secure  a  sufficient  covering  for 
the  end  of  the  bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  the 
bone  ;  5,  to  divide  the  large  blood-vessels  nnd  nerves  transversely, 
and  leave  their  cut  ends  in  such  a  part  of  the  stump  that  they  may 
be  little  exposed  to  pressure ;  and  6,  to  ensure  an  efficient  drain  and 
aseptic  condition  of  the  wound. 

Amputations  may  be  performed  by  the  circular  or  by  the  flap 
method. 
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upwards  by  an  incision  in  the  long  axis  of  the  limb,  which  is  useful 
for  retraction,  for  ligaturing  the  main  vessels,  and  for  subsequent 
drainage. 

In  the  flap  method,  double  flaps,  or  a  single  anterior  or  posterior 
flap,  are  provided  for  the  covering  of  the  bone.  The  flap  or  flaps 
may  consist  of  integuments  alone,  or  of  more  or  less  of  the  muscular 
and  other  soft  tissues  as  well.  In  the  former  case  the  flaps  are  cut 
(Fig.  547)  and  reflected,  and  the  muscles  and  other  soft  parts  are 
then  divided  at  the  level  of  the  base  of  the  flaps  in  a  circular 
manner  down  to  the  bone,  which  is  sawn  through  a  little  higher  up. 
By  this  method  most  of  the  advantages  of  the  circular  amputation 
are  secured  without  its  disadvantages.  It  is  by  far  the  best  method 
of  amputation  for  all  ordinary  cases.  When,  on  the  other  hand,  the 
muscles  are  included  in  the  flaps,  the  vessels  and  nerves  are  liable  to 


Fig.  548.— Teale's  amputation.     (Bryant's  Surgery.) 

be  split,  or  notched,  or  divided  obliquely  instead  of  transversely, 
whilst  the  mass  of  muscle  in  the  flaps  tends  to  prolong  the  healing 
of  the  wound.  These  muscular  flaps  may  be  cut  either  from 
without  inwards,  i.e.,  from  the  circumference  towards  the  bone,  or 
from  within  outwards,  i.e.,  by  the  method  of  transfixion.  In  which- 
ever way  the  flaps  are  cut,  and  whether  they  consist  of  integuments 
only,  or  of  integuments  and  muscle,  they  may  as  regards  position  be 
an tem-posterior  or  lateral,  or  one  may  be  antero-extcrnal,  and  the 
other  postero-internal,  or  vice  vend.  As  regards  length  they  may 
be  equal,  or  one  may  be  long,  the  other  short ;  and  us  regards 
breadth  they  should  be  half  the  circumference  of  the  limb.  As  a 
rule  they  should  be  cut  square,  but  with  rounded  angles.  The 
following  modifications  of  the  flap  operation  may  be  briefly 
mentioned  :  Tealr's  method  for  the  leg  consists  in  making  a  long  and 
a  short  rectangular  flap  (Fig.  548).  The  long  flap,  its  length  and 
breadth  each  equal  to  half  the  circumference  of  the  limb,  includes 
all  the  soft  parts  down  to  the  bone.     The  short  flap  is  posterior,  or 
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poster o-intevnal  ;  ita  length  is  one-fourth  the  anterior,  and  ita  breadth 
equal  to  half  the  circumference  of  the  limb  ;  it  also  include*  all  the 
soft  parti*  down   to  the  bone,  and   eontoi&fl  the  large  vessels 

Whan  the  operation  is  completed  And  the  wound  closed  the 
stump  presents  the  appearance  shown  in  the  lower  hfif  <>f  Fig. 
This  method  is  seldom  employed  now. 


Dnoufi&s  Of  the  Uffsb  Extremity* 
Disease  of  the  storno-clavicular  joint* — The  sternoclavicular 

jOOlt    is    rommouly    attacked    1 J i    the    course   of    [fv;eniia.       Its    other 

affections — tuberculous disease, rheumatoid  Arthritis  and  in  ataxia,  are 
all  very  rare.      A  fluctuating  swelling  forms  in  tin  0OUIV6  of  pyaemia 

over  the  joint  with  only  faint  inflammatory  change*  in  the  skin. 
Treatment, — 1  lie  i  si  no  and  drainage  ;   if  there  is  necrosis,  erasioti. 

Diseases  of  the  clavicle. — Deformities. — The  clavicle  on  one 
or  both  sides  may  be  absent,  causing  the  shoulder  tu  be  rotated 
forwards  and  inwards.     An  acquired  deformity  is  due  to  rickets, 

king  curved  forwards  dose  fed  the  Bterno-elavicuiar  joint,  so 
that  it  is  di  Hi  cult  to  distinguish  from  a  dislocation. 

Inflfirfimtttt'ttt  qf  th$  davicU*  -Acute  osteomyelitis  may  attack  the 
clavicle,  spreading  from  the  sternal  end  and  raising  the  periostoma, 
giving  rise  to  a  fusiform   fluctuating  swelling  covered    by   brawny 

.skin.   DrmtmtAt    Imateyp  the  whole  length  of  the  bone,  and  wiping 

Ollt  with  an  antiseptic.  If  the  hone  is  dead,  it  should  be  at  once 
removed,  when  the  lost  clavicle  will  he  quickly  replaced  by  now 
bone  formation. 

Vmuj&n  of  the  rlavide — These  are  gummata,  and  myeloid  and 
periosteal  sarcomata. 

A  periosteal  sarcoma  may  begin  at  either  end  of  the  bODO  ;  it  runs 
a  very  rapid  course,  and  the  sulkaavian  glands  are  quickly  involv*,]. 

Myeloid  sarcoma  forms  a  slowly  increasing  swelling  in  the  centra 
of  the  ifaflA  of  the  1k>iic,  which  gradually  forms  a  spindl 
tumour;  there  is  no  fluctuation,  the  skin  moves  freely  over  it  in  the 
early  stages,  and  the  subclavian  glands  are  not  ealaiged.  The 
diagnosis  is  completed  by  cutting  into  the  tumour  ami  finding  the 
shell  and  the  maroon  colour  on  section.  Trwtmmi*  —  For  myeloid 
ma  good  results  have  followed  excision  of  the  d  The 

skin  is  reflected  by  making  an  incision  along  the  tumour  over  the 
clavicle  and  cutting  through  the  two  ends.  Then  a  careful  dissection 
is  required   to  raiN   the   tumour  without  injury  to  the  subclavian 

For  a  rapidly  growing  periosteal  sarcoma  treatment  is  1. 
less.     Iodide  of  potassium  may  be  given  to  exclude  the  possibility  of 
its  Wing  a  gumma. 

Diseases  of  the  scapula, — J   rontjrnifrdttt  eh  pvia  has 

sometimes  had  its  upper  angle  mistaken  for  an  exostosis.  Tbo 
deformity  has  been -attributed  to  the  tunuug  of  the  arm  of  the  f 
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behind  its  back  in  intra-uterine  life.  The  inferior  angle  of  the 
scapula  is  rendered  prominent  in  spinal  curvature,  paralysis,  etc. 

The  acromion  process  may,  instead  of  uniting,  articulate  with  the 
spine  of  the  scapula,  or  perhaps  the  suture  may  become  disunited 
as  the  result  of  rheumatoid  arthritis.  Either  of  these  conditions  is 
liable  to  be  mistaken  for  a  fracture. 

Acute  osteomyelitis,  traumatic  or  pysemic  in  origin,  may  attack 
the  scapula,  causing  a  brawny  swelling  on  the  dorsum.  More  difficult 
is  the  diagnosis  of  subscapular  suppuration,  which  may  not  be 
discovered  until  exploration  is  carried  out.  The  epiphyses  of  the 
coracoid  process  may  become  separated.  Much  or  the  whole  of  the 
bone  may  necrose,  or  become  infiltrated  by  tuberculous  disease,  and 
the  shoulder  joint  may  be  involved.  Treatment. — Early  incision 
and,  if  necessary,  excision  of  dead  bone. 

Tumours  of  the  scapula. — The  most  malignant  periosteal  sarcomas 
run  a  rapid  course,  spreading  to  the  axilla  and  chest  wall,  and  causing 
an  enlargement  of  the  subclavian  glands. 

Myeloid  chondro  and  osteosarcomas  are  slower  in  growth,  and 
more  favourable  for  treatment  by  excision  alone,  or  with  amputation 
of  the  upper  extremity. 

Excision  of  the  scapula. — This  is  required  for  a  tumour  which 
has  not  extended  beyond  the  bone.  With  the  patient  on  the  opposite 
side  a  T-shaped  incision  is  made,  one  incision  down  the  posterior 
border  of  the  scapula,  to  meet  another  along  the  spine.  Then  the 
flaps  are  turned  back,  and  the  scapula  raised  along  its  upper  posterior 
and  inner  border  by  clamping  vessels  derived  from  the  suprascapular 
and  posterior  scapular  and  subscapular  arteries.  The  bone  is  drawn 
forwards  and  away  from  the  chest  wall,  whilst  the  muscles — the 
levator  anguli  scapulae  and  trapezius,  the  rhomboids,  serratus  magnus, 
latissimus  dorsi  and  teres  major — are  divided.  Having  raised  the 
bone  up  to  its  neck,  this  is  cut  across,  so  as  to  leave  the  shoulder 
joint.  The  axillary  glands  or  even  the  subclavian  may  require 
removal,  but  the  operation  is  useless  if  these  glands  are  widely 
involved.  Hence  in  a  doubtful  case  a  preliminary  incision  should 
be  made  into  the  axilla  to  explore.  The  patient  suffers  great  loss  of 
power  for  any  movements  above  the  level  of  the  shoulder,  but  no 
great  loss  for  movements  below. 

Amputation  of  the  upper  extremity. — Interscapulo-tkoracic 
or  Berber's  amputation. — This  is  required  for  tumours  of  the  humerus, 
scapula,  or  clavicle,  especially  when  the  axillary  blood-vessels  are 
already  involved,  but  is  contraindicated  when  the  tumour  is  already 
widely  attached  to  the  chest  wall.  It  is  hopeless  for  severe  smashes 
of  the  shoulder,  the  result  of  gunshot  wounds.  It  is  safer  to  begin 
by  ligaturing  and  dividing  the  subclavian  artery  and  vein,  either 
through  the  ordinary  incision  or  after  dividing  the  clavicle  or 
after  cutting  away  the  whole  bone.  From  this  horizontal  incision 
an  oval  one  extends  round  the  shoulder,  being  fashioned  according 
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to  the  position  of  the  tumour  lad  the  necessity  for  akin-flaps.  Then 
the  pectorals  are  divided,  next  the  brachial  plexus,  then  the  muscles 
attached  to  the  scapula.  The  suprascapular  and  posterior  scapular 
arteries,  if  given  off  on  the  proximal  side  of  the  ligature,  are  ca 
in  the  COUrae  of  dividing  the  brachial  plexus,  and  4 >r her  vessels  coi. 
from  the  vpinfi  are  clamped  as  the  scapula  in  cut  away.  Finally,  it 
Diaj  be  necessary  to  remove  some  enlarged  subclavian  glands.  The 
wound  is  sutured  and  drained  from  its  dependent  angle.  The  shock 
IB  severe,  hut  not  dangerous,  if  the  vessels  are  first  controlled,  hut 
the  patient  muv  require  some  saline  iiifu«imi  (tee  p.  208), 

Diseases  of  the  shoulder  joint* — Acut*  artluiti*  u  nut  common. 
Suppuration  m&]  arise  after  injury,  fro*n  acute  osteomy  tpbj- 

sitis}  of  the  humerus  hj  extension,  or  in  the  course  of  py«w 

f  "UTcidoM  disease  is  likewise  rare  in  the  shoulder  as  oon&pa 
with  the  hip  and  knee,  but    occasionally  arises  in  children    in 

•n  with  the  epiphysis  of  the  humerus,  or  in  coimtrimn  with 
the  glenoid  cavity.  It  may  he  distinguished  according  as  the 
swelling  extends  forwards,  coming  to  the  surface  along  the  triceps 
tendon,  or  as  it  becomes  superficial  when  extending  from  the  glenoid 
cavity  behind  and  below  tin-  joint 

The  chr&niz  ajfectioux  of  the  shoulder  joint  nix>  rheumatoid  artlr 
tending  to  ankylosis,  or  locomotor  ataxia  and  syringo-myelia   in  the 
course  of  which  the  whole  head  «>f  the  bone  taaj  disappear,  so  that 
the  appearances  are  the  same  as  after  oxeihi"ii. 

fal  duheatioA  ofthi  $&auUtrjomi  La  due  too  malfo 
of  the  joint,  of  the  head  of  the  bone  and  glenoid  cavity,  and  lbs 
upper  end  of  the  humerus  then  articulates  with  the  scapula  below 
the  spine.     But  the  condition  is  wry  much  rarer  than  in  the  hip. 

AiikyLotU  of  the  Aovlder  jemti   k   wtj  apt   to  ooour  even  after 
wli«:lit  injuries, also  from  rheumatic  affections,  the  liability  being  due 
to  ita  nktively  exposed  condition.     The  ankylosis  occurs  ten 
owing  to  the  ease  with  which  the  scapula  moves,  w  fch&l    , 
difficult  in  keep  up  passive  movement  in  this  joint.     Hence  excision 
jiiiv  be  necessary* 

htjirtttit  tht-  §hmdd€tJom$. — Flu i'ls,  iodoform  emulsion,  etc*,  may 
be  injected  into  a  tuberculous  shoulder  jotut,  by  inserting  the  w 
behind  at  the  junction  of  the  spine  of  the  scapula  and  acromion,  <<r 
i  the  ommooid  proocai  in  front. 

Inrimm  mid  dmmage  of  the  shoulder  joint, — An  incision  bs 
between  the  deltoid  and  pectoral  muscles,  the  long  t  f   the 

biceps  being  ret  rue  ted  outwards,  and  the  joint  drained  thro 
wound.     By  raising  the  patient*  one  avoids  a  counter-op 
which  might  injure  the  posterior  cord  of  the  brachial  plexus  and  the 
inusculo-Nptral  nerve. 

Excision  of  the  shoulder. — Excision  of  the  shoulder  isgeuondlj 
practised  Poor  gunshot  injuries  and  for  myeloid  tumours  in  the  head 
of  the  humerus,     it  ia  also  performed  for  tuberculous  and 
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disease  of  the  joint.  For  simple  osseous  ankylosis  it  is  rarely  needed, 
aw  the  movements  of  the  scapula  on  the  trunk  are  so  free  that  they 
compensate  to  a  great  extent  for  the  fixed  condition  of  the  joint,  and 
little  would  be  gained  by  the  operation.  Excision  is  also  employed 
for  unreduced  dislocations  of  the  shoulder,  where  after  free  exposure 
and  division  of  contracted  tendons  and  ligaments,  the  bone  cannot 
be  replaced.  The  anterior  operation. — Make  an  incision  (Fig.  549) 
about  four  inches  long  from  just  outside  the  coracoid  process  through 
the  substance  of  the  anterior  fibres  of  the  deltoid  down  to  the  bone ; 
detach  the  long  tendon  of  the  biceps  from  its  groove,  and  give  it  to 
an  assistant  to  hold  aside  with  blunt  hooks.  The  arm  being  rotated 
inwards,  divide  the  teres  minor,  infra- 
spinatus, and  supraspinatus  tendons 
at  their  insertion  into  the  bone.  The 
arm  being  next  rotated  outwards, 
divide  the  tendon  of  the  subscapu- 
lar is,  and  the  head  of  the  bone  can  be 
pushed  out  of  the  incision.  Separate 
the  periosteum *n&  far  as  is  necessary, 
place  a  retractor  behind  the  neck  of 
the  bone  to  protect  the  soft  parts, 
and  saw  it  across.  Bring  the  wound 
together  by  suture,  place  a  drain- 
tube  in  the  lower  part,  and  dress 
antiseptically.  Keep  the  patient's 
shoulders  raised. 

The  posterior  operation  after  Kocher 
is  indicated  for  disease  of  the  glenoid 
cavity.  The  incision  commences  at  the 
acromio- clavicular  joint,  and  passes 
along  the  upper  border  of  the  acro- 
mion to  its  junction  with  the  spine  of 
the  scapula ;  thence  it  curves  downwards  to  end  a  finger's  breadth 
above  the  posterior  axillary  fold.  The  trapezius  above  and  the 
deltoid  below  being  partly  separated,  the  acromion  is  cut  through 
at  its  root  and  turned  forwards.  The  humerus  is  now  rotated  out- 
wards, so  as  to  bring  the  outer  lip  of  the  bicipital  groove  into  the 
incision,  and  the  capsule  is  divided  vertically.  The  biceps  tendon  is 
then  drawn  forwards,  whilst  the  bone  is  manipulated,  so  that  either 
arthrectomy  can  be  done,  or  the  muscles  can  be  sejmrated  from  the 
head  of  the  bone  which  is  excised.  The  glenoid  cavity  is  well  exposed, 
and  tuberculous  disease  can  be  completely  removed.  In  dividing  the 
acromion  the  suprascapular  nerve  passing  to  the  infraspinatus  should 
be  avoided,  also  the  circumflex  vessels  and  nerve  coming  out  from 
under  the  teres  minor.  At  the  end  of  the  operation  the  acromion  is 
fixed  in  j>osition  by  sutures,  so  that  the  trapezius  and  deltoid  muscles 
remain  unimpaired. 

w.  4  C 


Fio.  549. — Excihion  of  the  shoulder. 
The  bicep.s  tendon  running  in  the 
groove  as  shown  by  the  interrupted 
lines  must  l>e  raised  and  booked 
aside,  not  divided. 
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Amputation  at  the  shoulder  joint  is  required  for  extensive 
injuries  to  the  arm,  periosteal  sarcoma  of  the  humerus,  acute  spreading 
gangrene,  for  elephantiasis,  the  result  of  recurring  malignant  disease  of 
the  breast  and  axilla,  also  in  a  patient  exhausted  by  necrosis  of  the 
humerus  which  cannot  be  relieved  by  resection  of  the  humerus. 

It  may  Ik?  performed  either  by  the  oval  or  by  the  flap  method. 
In  either  case  the  subclavian  artery  should  be  compressed,  or  even 
ligatured,  alwve  the  clavicle,  or  the  axillary  tied  before  the  amputa- 
tion is  begun.  In  the  oval  method  (Spence's  modification,  Fig.  550), 
an  incision  is  made  from  just  external  to  the  coracoid  vertically 
downwards,  as  in  excising  the  joint  through  the  clavicular  fibres  of 
the  deltoid  and  pectoralis  major,  to  the  humeral  attachment  of  the 

latter  muscle,  which  is  then  divided. 
The  incision  is  next  earned  with  a  gentle 
curve  through  the  lower  fibres  of  the 
deltoid  towards  the  posterior  border  of 
the  axilla.  A  second  incision  is  then 
made  through  the  skin  and  fat  only, 
from  the  point  where  the  straight  incision 
terminated  across  the  inside  of  the  .arm 
to  meet  the  incision  at  the  outer  part. 
The  outer  flap  is  next  dissected  up  with 
the  trunk  of  the  posterior  circumflex 
artery,  the  head  frceckfrom  its  connec- 
tions, disarticulated,  ami  the  remaining 
soft  parts  cut  through  on  the  axillary 
aspect,  the  axillary  artery  being  divided 
last  of  all.  The  flap  method. — A  large 
flap  consisting  of  integuments  and  deltoid 
muscle  is  usually  taken  from  the  outer 
aspect  of  the  joint,  either  by  transfixion 
or  better  by  cutting  from  without  in- 
wards. In  transfixion,  the  deltoid  having 
been  grasped  and  raised  by  the  surgeon's  left  hand,  the  knife  should 
be  made  to  transfix  the  limb  on  its  upper  and  outer  aspect  just  below 
the  acromion,  and  a  flap  formed  with  rounded  angles  about  four 
inches  long.  The  flap  is  turned  back,  the  head  of  the  bone  freed 
from  its  connections,  and  the  knife  passed  behind  it,  and  made  to  cut 
its  way  out  towards  the  axilla,  the  axillary  artery  being  seized  as 
it  is  divided.  In  cutting  a  flap  from  without  imoards,  the  incision 
is  made  from  a  point  just  external  to  the  coracoid  process  and  carried 
in  a  circular  sweep  downwards  as  low  as  the  insertion  of  the  deltoid, 
and  then  upwards  to  the  posterior  fold  of  the  axilla  just  behind  and 
below  the  acromion. 

Diseases  of  the  humerus. — The  humerus  may  be  attacked 
with  septic  or  tuberculous  osteomyelitis  (epiphysitis),  which,  com- 
mencing near  the  upper  or  lower  end  of  the  diaphysis,  may  spread 


Fio.  5f»0. — Amputation  nt  the 
shoulder- joint  by  an  oval  in- 
cision, marked  by  thick  lines  ; 
the  relation  of  the  artery  an«l 
vein  to  the  oval  flap  is  also 
shown. 
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towards  the  middle  of  the  shaft,  causing  increasing  thickening,  or 
towards  the  shoulder  or  elbow- joint.  Painful  induration  or  fluctua- 
tion points  to  exploration  by  incision.  The  incision  to  explore  the 
upper  third  should  be  a  continuation  of  the  anterior  incision  to 
explore  the  shoulder-joint,  the  biceps  tendon  being  retracted.  To 
explore  the  lower  third  an  incision  is  required  on  the  outer  side, 
behind  the  museulo-spiral  and  radial  nerves.  From  this  incision  the 
diaphysis  of  the  bone  can  be  bored  into,  and  if  necessary  a  groove 
cut  so  as  to  expose  the  medullary  canal.  The  middle  third  of 
the  canal  can  be  scraped  out  from  either  wound,  or  the  whole 
shaft  when  necrosed  may  be  excised.  The  undestroyed  periosteum 
will  re-form  the  shaft,  and  in  this  way  the  necessity  for  amputating 
is  avoided. 

Tumours  of  the  humerus. — A  swelling  in  the  centre  of  the  shaft  of 
the  humerus  not  originated  by  an  injury  may  be  a  gumma  or 
periosteal  sarcoma.  A  myeloid  sarcoma  may  arise  at  either  end. 
A  steadily  increasing  swelling,  not  checked  by  anti-syphilitic  treat- 
ment, should  be  explored.  If  a  periosteal  sarcoma,  the  arm  must  be 
amputated  at  the  shoulder-joint.  If  a  myeloid  sarcoma  of  the  upper 
end,  excision  may  be  done,  if  of  the  lower  end,  scraping  out  the 
cavity  or  excision.  A  metastatic  growth  may  appear  in  the  shaft, 
see  Fig.  145,  p.  363. 

Amputation  through  the  humerus  (Fig.  551  and  Fig.  165, 
p.  4 1 5)  is  require#Hor  a  severe  injury  sufficient  to  cause  gangrene,  for 
septic  infection  and  necrosis  following  a  compound  fracture  or  infection 
of  the  hand,  after  failure  of  erasion  and  excision  of  the  elbow,  and  for 
periosteal  sarcoma  of  the  forearm.  Gangrene  from  arterial  obstruc- 
tion is  a  very  rare  indication,  as  compared  with  the  leg.  Amputation 
should  be  done  if  possible  below  the  upper  third,  so  that  at  least  a 
stick  or  umbrella  can  be  carried  in  the  armpit,  or  an  artificial  limb 
applied.  Any  method  giving  enough  flap  may  be  chosen,  the 
circular  method  being  most  applicable.  The  essential  thing  is  to 
shorten  the  nerves,  ulnar,  median,  museulo-spiral,  to  avoid  ascending 
neuritis.  The  humerus  below  puberty  will  continue  to  grow,  and 
cause  the  stump  to  become  pointed.  When  this  threatens  to  occur, 
the  upper  epiphysis  should  be  destroyed. 

Diseases  of  the  elbow  joint. — Sujypurative  arthritis  may  occur 
from  septic  injury,  pytemia,  or  gonorrhoea,  and  as  a  complication  of 
tuberculous  disease,  or  by  extension  of  osteomyelitis  (epiphysitis) 
from  the  humerus,  or  of  suppuration  from  the  olecranon  bursa. 

Tuherculous  disease  causes  a  swelling  which  may  at  first  be  limited 
to  the  radial  or  ulnar  portion  of  the  joint,  so  that  there  is  a  cold 
thickening  or  fluctuating  swelling  over  the  radius  without  distension 
of  the  hollows  on  either  side  of  the  olecranon,  or  vice  versd,  or  the 
swelling  may  be  chiefly  under  the  triceps  tendon  above  the  joint. 
Fixation  at  a  right  angle  on  a  splint,  with  alternative  fixation  by 
plaster  of   Paris,  the  application  of  mercurial  ointment  and  general 
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measures  having  failed,  an  ai  timet  on  jy  limited  to  t  in*  tvffected  portion 
of  the  juiutt  followed  by  long  rest  in  the  rectangular  position,  may 
be  sulheient  to  arrest  the  disease. 

Ankylosis  of  tht>  Mr/wjoint  in  the  rectangular  poaitiom,  witli  the 

firearm  midway  b<U\*eu   pronation  and  supiliat 40U*  is  often  the  best 


Fig.  fi51.-  Bectito  lto*a  Ifee   miiMfa  of  Uil*  arm,  slmwhiK   thi  itra&tflrdl  ftttSdetl 
in  -ni   rtfii|jiif;if.»MTi.     After  limine  unl   fcUntMcb,  mm!  Kuwait      MLvaelef  :  /*,»*. 

onXii  jor,     /mf.  Rrachialfc   intioav.     d.  Ddtotd.     r#-.  giteraal  bead    -f 

fartaopa.  f./.  ]ir*ng  liejul  of  tiiotps.  /^.  LAiiwtirnm  {font  Lta,  Terefl  major, 
<"A  Cnmun  ltm.o(iijil]K,  AA  Sbotf  bead  of  btoept.  f*J.  Long  betd  of  bieepa. 
YeMeN:  /*,«,  Br*ckiftl  arlej}  with  viunM^jniti'K  #./mi.  8ui»*ri-.i  t-r-jfiiiuk  irtrry. 
i.^.  Built*  Tcin,  t.v*  C*pb*lie  win,  Nerves;  »«,*,  Medina  Mfrt.  left,  Ulnaz 
turn,  m.s.u.  M^Tiilo-Mjiinii  fterve.  Lett,  Internal  eatimeGtui  item 
Musculo  ctu aJtetiiiH  ntivc, 

thing  to  aim  for,  fv/.,  after  suppuration  or  extrusive  tuberculous 
disease,  teal  movement  cause  a  relapse,  Thfl  arm  eau  then  be 
fur  most  purposes,  e.y.(  carrying  weighty  and  tlie  Loaa  ..f  .supina- 
tion and  pronation  is  compensated  by  at  id  net  ion  of  the  shoulder. 
Ankylosis  in  a  faulty  position,  the  elbow  being  more  or  leas  com- 
pletely   extended,    renders   the   arm    useless    aud     favours    v< 
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congestion.  This  occurs  from  neglected  injuries  and  inflammations 
about  the  joint,  also  in  slowly  progressive  changes,  as  arthritis 
deformans.  Fibrous  union  may  be  treated  by  cutting  into  the  joint 
by  a  horizontal  incision  commencing  from  the  outer  edge  of  the 
olecranon  round  to  the  edge  of  the  biceps  muscle  in  front,  so  cutting 
into  the  radio-humeral  joint  and  separating  the  bones ;  this,  with  a 
partial  tenotomy  of  the  contracted  triceps,  may  suffice  to  bring 
the  arm  up  to  a  right  angle,  where  it  is  fixed.  For  bony  union, 
and  when  free  movement  is  to  be  obtained,  an  excision  is  required. 

Flail  elbow  results  from  spinal  paralysis,  also  from  excessive 
removal  of  the  ends  of  the  bone.  In  the 
latter  case,  as  the  muscles  providing  the 
long  tendons  for  the  hand  get  a  fresh 
attachment  to  the  forearm,  the  finer  move- 
ments of  the  hand  and  wrist  are  regained 
when  the  elbow  is  fixed  in  an  apparatus. 
In  spinal  paralysis,  some  shoulder  and 
hand  movements  remaining,  it  has  been 
proposed  to  artificially  aukyloso  the  elbow- 
joint  {Arthrodesis). 

Injections  may  be  inserted  over  the  head 
of  the  radius,  or  on  either  side  of  the 
olecranon. 

An  incision  for  the  escape  of  pus  may  be 
made  externally  behind  the  radio-humeral 
articulation,  or  internally  behind  the 
trochlea,  avoiding  the  ulnar  nerve.  The 
small  opening  so  obtained  may  suffice  for 
the  escape  of  pus. 

Arthrectomy  of  the  elbow.  —  Partial 
arthrectomy,  with  limited  scraping  or 
•rouging  away  of  diseased  bone,  may  be 
done  through  a  longitudinal  incision  (Fig. 
5 5 *J)  over  the  radio-humeral  articulation, 
along  the  inner  border  of  the  supinator 
longus.  A  posterior  longitudinal  incision,  splitting  the  triceps  down 
to  the  olecranon,  allows  of  the  evacuation  of  a  tuberculous  collection 
formed  beneath  the  triceps  by  the  bulging  of  the  slack  posterior  cap- 
sule. The  extension  of  this  incision,  through  the  skin  only,  over  the 
tip  of  the  olecranon,  permits  of  the  olecranon  being  sawn  through  at 
its  junction  with  the  ulna,  and  so,  on  complete  flexion,  a  view  of  the 
joint  is  obtained  without  the  division  of  any  other  important  liga- 
ment or  structure.  The  olecranon  process,  which  has  remained 
attached  to  the  triceps,  is  afterwards  brought  down  and  fixed  in 
position  by  wire  or  peg*. 

Excision  of  the  elbow. — The  elbow  may  be  excised  for  chronic 
disease  of  the  joint,  gunshot  or  other  injury,  myeloid  sarcoma  of  the 


Fie.  552. — Lines  of  incision 
for  arthrectomy  of  the 
ellK>w.  1.  Posterior  median 
incision.  2.  Posterior  radial 

incision. 
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♦  nds  of  tke  luniks,  ;*nd  oasooiiH  ankylosis*     Some  KUtgeotM  only  r- 
mend  excision  for  unkvlosi*  when  theelbou  is  fixed  m  a  faulty  position* 
The  operation,   however,  is  attended   with   *«>  little  risk,  thr  .el  win 
ot  i  in  weablei  Ibon  are  00  groat,  and  tin-  results  bo  good]  Hun 

others  Ullheftll  thr  joint  in  whatever  nosition  it  may    bu 

fixed.     Tin    >>/><r,tttun  nmv  In-  performed  in  several  ways;   but  that   by 


met/  c^n  rni.it 
2U 


a.u.v 


fcr 


Fw.  65$. — Per  lion  through  the  olbow  joint  lo  (4ow  t  ^  retail I  strtctUKa  ia 

connection   with  the  operation   >  1    i  ti  iitofi      Alter   BrtaiM  tad  Emu.u-  i 
KwtJiig.     Bi «  -I   Shimm!   imttfim:  A.  J l u 

i.'\L(-rnjtl  Mid   inkruttl   romhlt;.     o.   <»Uvihm-hi.      «j.,  t ■  j.    K1W-  joint.      0.ft,  (  Hr- 
crnnon    bun**,      C.ILi.,  *././.  External    ami    inLennl    lateral  lijMtnent- 
t.£  inpSsMw  kNNPtti    a&r.  BxUnwot  ew^i  radWw,  wro*    A  Tricjpa, 

f.r .;-.  Plexor  r.irjji  nolialiw.  ;>.r7  pronator  radii  ten&  '■ ."  li  ■  liialisaiilieatk 
/*,    Bic  j-       V  0 n ■■! -  :    P.O.    ltr.i-lii.il  Artery  with  roan  .    [nfalioi 

pfofu&d*  artery*  wi.cr.  Molina  ** •  - 1 «■  l « ■  1 1 ■  rein,  nt.6.«<  Median  iMudUc  raia, 
ftifi.f.  nnlcrior  ulnar  Yt'in,  p,tt.c.  Posterior  ulnar  TWBu  Karroo:  nun.  Median 
riLTV1.       }<..n,    l/lnar    ticrvo,        r.Jt.     KUdUal    '"'Tvi.'       /Kt.u.    IWm  *eoua 

nerve.     »«.^m  .Ul-  branch  of  Uifl  Hmacuto-apirtJ  nem'.     tf,£.«.  Internal 

cutanoou*  nerve. 

the  ainglti  vertical  incision  (ZoN^eit&cgi'*)  is  undoubtedly  the  U->: 
the  one  moel  Frequently  practised,    Hake  b  vertical  incision  about  five 
inches  long  oyer  the  hack  of  the  joiut  (Fig.  562,  I),  beginning  about 
two  and  a  half  inches  above  the  olecranon  ;  and  carry  it  over  tbta 
procees  and  down  the  ri  lie  ulna  for  th>  same  dUtanoe.     The 

incision  should  extend  in  M*  whole  length  down  to  the  bones,     Cut 
into  the  joint  above  tbe  olecranon  and  clear  the  condyle*  of  \U> 

tea  hv  keeping  the  edge  of  the  knife  in  ootit&el   with 
taking  apodal  car*  UOl  to  injure  the  ulnar  nerve  behind  the  internal 
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condyle  or  beyond  under  the  extensor  carpi  ulnaris  (Fig.  553).  Divide 
the  lateral  ligaments,  aud  whilst  the  assistant  strongly  flexes  the  joint 
to  force  the  bones  out  of  the  wound,  free  them  from  their  remaining 
connections,  and  saw  off  the  olecranon,  the  head  of  the  radius,  and 
the  lower  end  of  the  humerus,  steadying  the  parts  with  the  lion 
forceps.  If  possible,  the  coronoid  process  of  the  ulna  and  the 
tubercle  of  the  radius  should  not  be  removed,  and  the  shaft  of  the 
humerus  not  encroached  upon.  Preserve  the  connection  of  the 
anconeus  with  the  triceps,  as  better  extension  of  the  arm  will  be 
thus  obtained.  Unite  the  wound  by  sutures,  after  inserting  a  drain, 
and  place  the  limb  on  a  splint  in  a  flexed  position.  Callender's 
splint  is  one  of  the  best  for  the  purpose,  as  it  permits  of  passive 
motion  not  only  in  the  direction  of  flexion  and  extension,  but  also 
in  that  of  pronation  and  supination,  and  without  removing  the  arm 
from  the  splint.  It  also  allows  of  the  limb  being  slung  by  pulleys 
from  the  ceiling,  which  is  much  more  comfortable  for  the  patient 
than  placing  it  on  a  pillow.  Passive  movements  of  the  fingers  and 
wrist  should  be  begun  in  a  day  or  two,  and  pronation  and  supination 
at  the  end  of  the  first  week,  followed  by  flexion  and  extension  as 
soon  as  the  wound  lias-healed,  the  aim  of  the  surgeon  being  to  obtain 
a  moveable  joint. 

Diseases  of  the  radius  and  ulna. — Deformities. — A  congeni- 
tal ly  arrested  development  of  one  or  other  of  the  bones  causes  a 
deformity  with  a  deviation  of  the  hand.  In  the  so-called  club-hand 
the  thumb,  the  radial  side  of  the  carpus,  and  the  radius  itself,  are 
more  or  less  arrested  in  development,  and  the  unopposed  growth 
of  the  ulna  pushes  the  hand  over  to  the  radial  side.  The  destruc- 
tion of  an  epiphysial  cartilage  by  injury  or  suppuration  leads  to  an 
arrest  of  growth.  In  the  case  of  the  epiphysis  of  the  radius,  its 
lower  or  upper  one,  the  ulna  continues  to  grow,  and  has  to  bend 
like  a  bow,  being  fixed  at  either  end  to  the  radius,  whilst  the  hand 
becomes  deviated  to  the  radial  side.  An  improvement  in  useful- 
ness may  sometimes  be  obtained,  e.g.,  by  resection  of  the  ulna  in 
arrested  development  of  the  radius.  Paralysis  in  the  distribution  of 
the  musculo  spiral  allows  of  the  unopposed  action  of  the  pronators. 
Tubby  has  in  such  paralyses  strengthened  supination  and  obviated 
the  over-pronation  by  detaching  the  insertion  of  the  pronator  radii 
teres  and  carrying  the  tendon  behind  the  radius,  where  it  is  fixed  by 
sutures  through  holes  drilled  in  the  bone.  This  turns  the  muscle 
into  a  supinator,  now  opposing  the  pronator  quadratus. 

The  bones  of  the  forearm  are  subject  to  septic  and  tuberculous 
osteomyelitis,  most  commonly  commencing  near  the  lower  end  of  the 
radius  or  ulna.  This  may  require  local  or  total  excision  of  the  bone, 
which,  being  done  early,  the  bone  is  restored  and  the  deformity 
above  mentioned  avoided. 

Syphilitic  ]>eriostitis  and  gummata  attack  the  middle  of  the  shaft, 
especially  the  superficial  portion  of  the  ulna. 
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Fvmom*  qftki  radim  and  ulna,      A  myeloid  sarcoma   i 
in  the  centre  of  the  bone  occur*  ©ore  frequently  new  the  lower  end, 
I'eriowtcsil  fttrooraal  in  tbe  middle  <>f  the  shaft, 

following  wittiin  a  year  ol  an   injury.      In  the  latter  cane  a  i  ipnlU 
growing  tumour  n»y  betreatod  for  ayphilia,  and  not  I 
ahuuM  )►«'  oxplored,  and  periosteal  tarooma  beti 


7n.n 


u,a 


at.n 


a.t,a 


pAJl 


p.ta 


n  through  the  forrarm  above  the  middle  t<«  aim*  Mu  itraeiun 
through  at  an  unpatittaa.     After  Bfcauna  und  fotntroh,  and  Kewabif,     r.  KwUu*. 
i/t  Ulna,     < .  w*.  filonTWOOi  laambrane.     Moaoiej 
I'runuiur  i;i  iii    .  7,  Kxtettaui   carpi   ndialil  lottfior.     i 

r:ir[»i  raliaJi*  hn-vi.ir.     .-. #-.j/,  iRatteuaw   eo anil  (ligitofUfn.     c.o.m.p,  Kxi< 

ii»ttjic:ir|ii  jNiUii  in.  &m.<£,  Kxtanaor  minimi  digit),  f^.ii,  fcXbtAftOt  I  ifpl 
ulnari*.  /,/.;*,  Plexor  fonjei  paHici**  fpf^  FJcaor  profundus  iligiioruin* 
f*n,d.  Flexor  Mibllnii  digitoram.  /.«.«,  FJexof  oarpi  ulnaria.  j'J,  IViniari 
lougn  Ptoior  cai^i  radial  jo,     Wasol* :    }\n>    Radial   artery   tad 

tea,     Mbfl,  Ulnar  artery.     »*.*<♦  Median  artery,     </,*.«.  Anterior  f»ter<- 
arturv.     JM.a,  IWcri-u -  intariMiieoua  arttty.     s.  ■  Dial  radial  vein.      rrt,f. 

Median  vein,     Nerves:  ?«-«*  Minium  nerve.      ft.  a.  Ulnar  nerve.     a.i.n.  An) 
interoeue^iu  nam.    /•.  i.n.  Fontarior  intarmaonua  agrn.     r»n*  Radial  nerve. 

should  be  amputated  above  the  elbow  and  the  axillary  ghuideoli 
i nit  if  already  involved.     A  alow -growing  enlargement  KMttdr  die  end 
should  l)o  explored,  the  diagnoaii  between   myeloid  Ban 

mad  chronic   central  mteamyelitta  or  quiet  w  ifith  uodreai 

perioateaJ  bone.     A    myeloid   sarcoma   may   lie  t'ompktely    Bettped 
away    from    within  it*   shell,   which    is  crushed  inwards,  and  the 
recciamfng  i  ivity   Hied   with  gance.     If  it  baa  extended   be] 
excision   of  Wth   hones,  the  nlim  in  addition  to  the  radius  alth 
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it  is  uniuvolved,  the  uloa  only  if  the  radius  is  sound,  result*  in 
definite  beating,  leaving  a  useful  hand.  Excision  should  be  done 
through  lateral  incisions,  avoiding  arteries,  nerves,  and  tendons. 
If  both  hi j] us  are  divided  the  cut  ends  are  Matured  together 

Ftwisiow  of  th*  fbr&srm  are  made  lniiLi-ii  u*liiml' y,  avoiding  (see 
Figi  23T,  p,  6Wt  and  Fig.  554)  nerves  and  arteries,  splitting  muaoles, 
and  retracting  tendons.  The  best  incisions  are  median,  anterior  or 
posterior;  or  lateral,  radial  or  ulnar. 

Amputation  of  the  forearm  is  require  I  foi  primary  injury,  but 
only  when  it  is  hopeless  to  attempt  to  save  the  limb*  skin  stripped 
oft' or  destroyed  by  burning  may  be  replaced  by  skin  grafting  the 
nerves,  muscles,  and  bones  being  cleaned  and  sutured.  Amputation 
is  also  ret  pi  i  red  for  septic  infection  of  the  hand  and  wrist  when  a 
further  extension  threaten*  life,  and  especially  when  the  prog 
already  made  baa  caused  much  suppuration  in  the  wrist  and  eirpa! 
joint  with  necrosis,  so  as  to  render  healing  hopeless*  Yet  the  sti first 
hand  is  better  than  an  artificial  one.  Amputation  (see  Tig.  &54) 
through  the  forearm  may  be  done  by  an  tero- posterior  flaps,  the 
muscles  divided  in  a  circle  nod  retracted,  and  the  hones  divided 
higher  up,  having  first  passed  a  [jointed  knife  through  the  inter- 
osseous membrane*  The  arteries  are  ri .-.1,  the  nerves  well  shortened, 
and  then  the  tendons  at  itched  to  the  bone  or  flexor  to  extensor 
tendons  to  prevent  retraction. 

Diseases  of  the  wrist  joint. — Septic  arthritis  extends  from  the 
pahu  to    the    rrfat.      It   may   also   be   of  pyscmic    origin,  especially 

gonorrhoml. 

I'uf/rreufoits  dimwt  often  begins  insidiously  with  stiffness  and  aching 
in  the  wrist  and  fingers,  while  projections  appear  god  distensionfl  el 
the  tendon  sheaths,  tuberculous  ganglions  or  tenosynovitis.  This  is 
treated  by  rest  and  mercurial  inunction*  The  wrist  may  be  fixed  in 
a  piaster  ease  like  a  mitten,  leaving  the  thumb  and  fingers  free.  If 
the  disease  progresses,  partial  arthrcctoiny  or  excision  is  mpiired, 

Injrctif/rt*  into  the  wrist  joint  should  be  done  immediately  below 
the  radial  or  ulnar  styloid  pro© 

Partial  artkrectomy  may  be  Limited  to  an  Incision  ovei  a 
ganglion  or  distended   tendon   sheath. 

Excision  of  the  wrist  has  for  its  object  the  complete  removal 
of  the  disease,  whilsi  returning  especially  unimpaired  the  opponent 
movements  of  the  thumb  and  flexion  of  the  fingers  at  the  meta- 
carpophalangeal and  iiitcrphalaugeul  joints.  All  the  bones  Of 
the  carpus  except  the  trapezium,  the  cartilaginous  buses  of  the 
metacarpal  bones  and  of  the  radius  and  ulna,  including  the  lower 
ulnar  articulation,  can  he  removed  without  injuring  the  radial 
and  ulnar  arteries,  the  median  and  ulnar  nerves,  or  the  numerous 
tendons  (Fig.  237,  p.  565).  The  incisions  employed  are  (Fig. 
oof*)  :  (I)  \  int^f  ftnxtrrior  HWrftrtH  mcMon  over  the  lower  third 
of   the   forearm,    the    carpus    and    metacarpus,       (8)     V    fo*g  ulnar 
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incision  along  the  ulnar  border  of  the  forearm  and  hand  down  to  the 
base  of  the  fifth  metacarpal.  (3)  Lister's  incision,  one  ulnar  not  bo 
long  as  the  preceding,  combined  with  a  posterior  radial  incision  in 
the  line  of  the  extensor  secundi  intcrnodii  pollicis  tendon  in  the 
forearm,  then  along  the  radial  side  of  the  second  metacarpal  for  half 

its  extent.  In  all  the  procedure  is 
the  same,  the  raising  of  tendons 
and  nerves  by  the  raspatory  and 
retracting,  whilst  the  bone  is  re- 
moved piecemeal,  leaving  the  tra- 
pezium and  the  first  metacarpal 
which  as  a  matter  of  fact  escape 
the  tuberculous  process.  If  the 
posterior  median  incision  is  used, 
the  wrist  is  forcibly  flexed  until, 
by  partial  removal  of  the  carpus, 
the  ends  of  the  bone  can  be  thrust 
out  through  the  wound ;  if  the  ulnar 
incision,  then  the  hand  is  forcibly 
bent  towards  the  radius.  Lister's 
incision  combines  both  the  fore- 
going. The  posterior  median  in- 
cision has  the  advantage  of  not 
weakening  the  ulnar  side,  so  pre- 
venting a  tendency  afterwards  to 
radial  deviation  of  the  hand,  and 
avoids  a  scar  near  the  thumb  ten- 
dons. The  hand  is  placed  on  an 
anterior  splint  to  which  a  rounded 
piece  of  cork  has  been  fixed,  upon 
which  the  hollow  of  the  palm  rests, 
causing  the  hand  to  be  partly  ex- 
tended upon  the  forearm  and  the 
fingers  to  be  flexed.  As  soon  as 
the  wound  has  healed  plaster  in 
the  shape  of  a  mitten  is  applied. 
The  fingers  and  the  thumb  are 
moved  and  massaged,  commencing  a  day  or  two  after  the  operation. 
Active  opposing  and  circumduction  movements  of  the  thumb  and 
flexion  and  extension  of  the  fingers  are  encouraged  whilst  ankylosis 
between  the  forearm  and  metacarpus  is  aimed  for.  Thus  the  power 
of  writing  and  grasping  light  objects  is  preserved. 

Amputation  of  the  wrist  is  very  seldom  indicated.  lujuries 
of  the  hand,  such  as  extensive  smashes,  may  be  treated  by  conserva- 
tive measures,  if  septic  inflammation  is  prevented  by  thorough 
cleaning  at  first.  A  stiff  hand,  even  where  the  thumb  can  only 
oppose  one  or  two  fingers  or  the  fingers  merely  hook  an  object,  will 


Fin.  K>5. — Dorsal  incisions  for  excision 
of  the  wrist.  1.  Angular  incisioti. 
After  Lister.  2.  Median  incision. 
3.  Ulnar  incision. 
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be  more  useful  for  writing  and  holding  light  objects  than  any  arti- 
ficial hand.  Amputation  may  be  done  by  anteroposterior  flaps,  or 
a  small  flap  may  be  taken  from  any  part  least  injured,  for  example 
the  thenar  or  hypothenar  eminence.  The  points  of  the  styloid  pro- 
cesses may  be  sawn  off.  The  radioulnar  articulation  should  be 
preserved  intact  to  permit  of  pronation  and  supination.  Tendons 
should  be  sutured,  to  prevent  retraction,  either  to  the  periosteum 
or  flexors  to  extensors.  The  median  and  ulnar  nerves  must  be 
shortened.  If  the  radio-ulnar  articulation  is  affected,  it  is  better  to 
cut  the  bones  through  higher  up. 

Septic  infection  of  the  hand  and  fingers. — Two  factors  are 
always  in  evidence  in  serious  cases,  the  virulence  of  the  organisms 
and  the  lack  of  resistance  of  the  patients.  The  virulence  of  the 
organisms  appears  in  the  infections  received  in  the  course  of 
medical  work,  during  surgical  operations  on  septic  cases,  especially 
those  infected  by  streptococci  in  erysipelas,  etc.,  in  post  mortem 
examinations  of  patients  dead  of  purulent  peritonitis,  puerperal  fever, 
scarlet  fever  and  diphtheria  with  septic  complications.  Decomposing 
animal  and  vegetable  material  yields  virulent  gas-forming  organisms 
entering  through  scratches  or  on  splinters  or  thorns.  Specific  disease 
may  be  inoculated  on  the  hand  or  fingers,  syphilis  during  examina- 
tions and  operations,  anthrax  or  glanders  in  skinning  or  destroying 
animals  dead  of  the  disease. 

(1)  Whitlow  or  paronychia,  as  the  superficial  septic  infections  of 
the  fingers  are  called,  are  prevented  by  going  for  a  holiday  and  leaving 
surgical  work  when  fingers  tend  to  become  sore  or  small  pustules 
form ;  by  habitually  attending  to  the  hands,  keeping  them  cleau, 
trimming  the  nails,  snipping  off  tags  of  skin.  When  about  to  touch 
septic  material  the  nails  may  be  filled  with  soap  or  antiseptic  wax, 
or  rubber  gloves  put  on.  It  is  a  bad  practice  ever  to  use  the  finger- 
nail as  a  curette  for  scraping.  A  puncture  should  be  well  squeezed 
until  blood  flows,  fomented  with  hot  carbolic  or  sublimate  lotion, 
dried  and  covered  with  collodion  or  a  rubber  finger-stall.  Inflamma- 
tion starts  at  the  deepest  point  of  a  puncture,  under  or  beside  the 
nail  or  in  the  pulp  of  the  ungual  phalanx.  There  is  pain,  throbbing, 
with  redness,  swelling,  heat,  elevation  of  temperature,  and  malaise. 
A  dangerous  infection  shows  signs  of  inflammation  within  an  hour  or 
two  of  the  inoculation  and  the  temperature  rapidly  rises  to  102°  F. 
or  above.  Treatment. — The  nail  is  notched  backwards  until  pus 
is  reached  or  a  splinter  or  thorn  can  be  fairly  seized  with  forceps  so 
that  it  can  be  drawn  out  without  breaking  up.  Epidermis  from 
the  side  of  the  nail  or  on  the  finger  in  shaved  off  or  cut  away.  If 
subcutaneous  the  patient  should  be  given  nitrous  oxide  gas  without 
delay,  the  site  of  infection  exposed,  well  scraped  out  and  scrubbed 
out  with  pure  carbolic  acid.  A  hot  boric  acid  fomentation  is  at  once 
applied,  on  which  tincture  of  opium  may  be  dropped,  or  morphine 
is  given  hypodermieally. 
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or  ganglion  near  one  end  of  a  phalanx,  in  the  neighbourhood 
of  an  epiphysis,  hut  especially  as  a  central  osteomyelitis  in  the 
middle  of  the  shaft  of  a  phalanx,  which  slowly  becomes  spindle- 
shaped  from  eccentric  absorption,  with  formation  of  periosteal  new 
bone.  The  shell  is  j>erforated,  and  the  disease  bursts  externally, 
after  which  caries  progresses.  Treatment. — Scraping,  excision,  or 
even  amputation  of  the  finger  to  prevent  extension  to  the  hand. 

Tuberculous  warts  develop  in  some  persons  who  handle  anatomical 
and  post-mortem  material.  There  is  little  tendency  to  ulceration. 
Cessation  of  the  irritation,  fresh  air,  and  mercury  ointment  may- 
cause  them  to  disappear ;  if  not,  excision  is  required. 

Tuberculous  tenosynovitis. — Simple  and  Compound  Ganglion  (see 
p.  370). 

Rheumatic  and  gouty  nodules  (see  pp.  346,  350). 

Gangrene  of  the  fingers  (see  Gangrene,  p.  44)  results  from 
injury,  frostbite,  Raynaud's  disease,  from  carbolic  acid  fomentation, 
exposure  to  x  rays. 

Chancre  of  finger  (see  p.  77). 

Infective  warts  appear  on  the  hands  of  children,  especially 
when  in  ill-health  or  neglected,  and  are  easily  spread  by  contact 
with  blood  from  the  wTarts.  They  tend  to  disappear  spontaneously, 
aided  by  improved  hygiene,  indeed,  are  often  supposed  to  be  charmed 
away.  If  detached,  the  bleeding  point  should  be  touched  with 
caustic  or  a  red-hot  needle,  which  will  cure. 

Tumours. — Multiple  small  aneurysms  have  been  seen  on 
the  small  vessels  of  the  fingers.  Multiple  small  lipomata  are 
congenital  in  origin  ;  a  diffuse  HjKtma,  spreading  along  a  tendon 
sheath,  and  forming  a  soft,  elongated,  doughy  tumour,  has  been 
traced  to  a  blow.  Multiple  enchondromata  commence  in  the  centre 
of  the  shaft  of  the  phalanges  and  metacarpals  (see  p.  357). 
Multiple  fibromata  (they  are  not  neuromata)  grow  in  connection 
with  the  nerves  or  their  end-twigs  in  the  subcutaneous  tissue.  They 
are  painful  when  pressed  on,  and  the  skin  over  them  tends  to 
ulcerate.  Also  the  ungual  phalanges  may  present  signs  of  nerve 
paralysis. 

An  epithelial  implantation  cyst  arises  beneath  the  scar  of  a  cut  or 
puncture  from  a  bit  of  epidermis  carried  in,  which  forms  a  cyst 
containing  epithelial  debris,  without  hair  or  sebaceous  glands  in  the 
wall  as  in  the  case  of  a  dermoid  cyst. 

Fibrosarcoma  may  arise  after  an  injury,  also  myeloid  sarcoma 
from  the  centre  of  a  bone. 

Melanotic  sarcoma  has  commenced  as  a  blackish  foul  ulcer  on  the 
the  finger,  followed  by  enlargement  of  the  axillary  glands  from 
infiltration. 

Epithelioma  arises  in  a  wart,  chapped  hand,  or  sore  from  working 
with  soot,  gas  tar  products,  etc.,  and  runs  a  relatively  benign  course. 
But  any  chronic  indurated  everted  ulcer  in  an  old  person  should 
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In-  ui    mice  excited,   and   the  lost  skin  replaced  by  grafting,  lest 
amputation  become  necessary. 

Deformities  of  the  Iran  da. — Dupuytren'i  con$ra&itito  of  the 
palmar  fascia  results  from  a  chronic  inflammation.  It  is  more 
common  in  men  thftn  in  women,  generally  begins  in  middle  life, 
find  frequently  umvts  both  hands.  It  has  been  attributed  to 
li'iviiitv.  gout  and  rheumatism,  and  to  habits  or  occupations 
niLf  premie  in  the  palm,  or  flexion  of  the  finger*,  Of 
to  inoculation  of  the  suhcutaneoura  connective  tissue  with  a 
specific*  germ  by  a  scratch  of  the  palm  by  the  finger-nail.  The 
affection  consists  hi  a  shortening  of  the  prolongations  of  the 
fascia  from  the  palm  on  to  the  sheath  of  the  flexor  tendons  The 
tendons  themselves  are  not  affected,  Tht 
contraction  generally  begins  in  the  fasuift 
of  the  little  Of  ring  tinker  as  a  small 
rounded  fibrous  nodule,  and  later  may 
alVcel  that  of  the  middle  finder,  and  at 
times  the  forefinger  and  also  the  thumb. 
The  affected  finger*  t  n-.  &5€)  are  d 
by  tense  bands  inwards  the  pnlm,  and  in 
severe  cases  may  become  fixed  in  contact 
with  M>  The  sis  in  being  adherent  to  the 
fascia,  is  thrown  thereby  into  trans verse 
pue Iters.  The  affection  may  be  dfetifr 
guished  from  a  contracted  tendon  by  the 
latter  forming  a  t i ir 1 1 1  cord,  which  can  be 
traced  nnder  the  annular  ligament,  and  by 
the  skin  in  the  case  of  the  contracted 
tendon  being  free.  In  contraction  of  the 
fascia,  moreover,  two  tense  hands  can  gene- 
rally he  traced  to  the  sides  of  the  tinker, 
whereas  a  contracted  tendon  is  centrally 
placed.       The  last  phalanx  is  not  involved  in  the  contraction  of  the 

i.  hot  is  often  Hexed  in  a  ootttmcted  tendon,  7Vea<#i«i£— The 
progress  of  the  contract  i< mi  is  checked  by  applying  a  splint  at  night 
to  keep  the  fingers  fully  extended,  by  gentle  pamre  iiinven. 
massage,  mercurial  inunction,  and  general  treatment-  When  the 
finger  is  already  drawn  down,  the  contracted  fascia  may  be  excised 
by  making  a  Vshuped  incision  pointing  upwards  through  the  skin, 
which  becomes  a  triangular  Wound  as  the  linger  is  straightened. 
Through  it  the  fascia,  witli  Its  prolongation  forwards  to  the  shies 
of  the  phalanges  laterally,  is  carefully  dfofteoted  out.  Then  rhe 
Memgular  wound  is  sutured  by  drawing  the  edges  together  in  the 
shape  of  a  Y.  There  is  less  tendency  lo  relapse  after  tins  than 
after  the  older  method  of  subcutaneous  division. 

Sulrutitnefju*  division  w  done  by  making  several  punctures  in  the 
palm  near  the  web  and  at  the  side  of  the  proximal  phalanx  opposite  the 


Hin.  fiStf. — DttpujtaMi'i  <-"ii- 

Omtii'li     of     tlie      pnlmiu' 
fawii  I       mi    a    cnM    in 

St.  liarlliolomcw'*  EXoepita] 


1136  DISEASES   OF   REGIONS. 

puckers  in  the  skin,  not  in  the  creases,  so  that  the  punctures  do  not 
gape  when  the  fascia  is  stretched.  In  the  latter  case  in  particular, 
a  splint  must  be  worn  at  night  for  months  to  prevent  recon traction. 

Deformities  of  the  Angers. —  Webbed  finger*. — Two  or  more 
of  the  fingers  may  be  united  by  a  fold  prolonged  forwards  between 
them  up  to  the  nail,  the  web  consisting  of  a  double  layer  of 
skin  with  a  little  intermediate  connective  tissue.  Treatment. — 
After  careful  cleaning  the  web  is  divided  down  the  middle  line,  and 
the  edges  on  each  side  united  by  a  fine  suture,  when,  if  there  is 
sufficient  skin,  healing  occurs  by  first  intention.  If  it  does  not, 
epidermal  grafts  should  be  applied.  An  older  method  was  to 
perforate  the  web  at  its  base  for  a  ring  of  stout  silver  wire,  which 
was  worn  until,  like  an  earring,  the  perforation  became  lined  with 
skin,  when  the  fold  was  divided.  By  this  means  reunion  beginning 
at  the  upper  angle  was  prevented.  A  plastic  operation  has  been 
projK)sed,  by  which  the  web  is  divided  into  a  dorsal  flap  attached  to 
one  finger,  which  covers  its  raw  surface,  and  a  palmar  flap  for  the 
other.  But  there  is  much  tendency  to  scarring  and  contraction, 
and  if  the  fingers  are  closely  joined  or  partly  fused,  they  are  better 
left  alone,  lest  being  divided  both  have  to  be  cut  off. 

A  finger  may  be  bifid,  show  excess  of  length,  or  remain  unduly 
short  or  suppressed.  The  thumb  may  be  absent  in  club-hand  (see 
p.  1127),  or  be  replaced  by  three  ulnar  fingers,  with  a  partial  ulna 
on  the  radial  side  of  the  radius,  an  incomplete  doubling  of  the  hand. 

Supernumerary  fingers. — Six  fingers  and  toes  may  occur  as  a 
spontaneous  variation,  and  l)e  inherited  for  a  generation  or  so  by 
some  members,  and  then  tend  to  die  out. 

A  supernumerary  thumb  or  little  finger  is  a  useless  appendage, 
but  as  it  is  in  communication  with  the  tendon  sheath  and  joint  of 
the  digit  to  which  it  is  attached,  special  antiseptic  precautions  must 
be  taken  in  removing  it. 

Contracted  finger  subsequent  to  an  injury  may  be  rendered  more 
useful  by  lengthening  its  tendon. 

Loose  finger. — The  division  of  a  tendon  may  result  in  the  loss  of 
power  in  a  finger  which  still  remains  freely  moveable.  The  sheath  of 
the  tendon  is  exposed,  and  the  ends  brought  together,  or,  if  need 
be,  a  splice  from  an  adjacent  tendon,  the  tendon  of  an  animal,  or 
strands  of  kangaroo  tendon,  are  used  to  join  the  ends. 

Snapping  or  trigger  or  clasp  knife  finger. — The  finger  on  being 
flexed  suddenly  closes  into  the  palm  and  cannot  be  extended  except 
by  aid  of  the  other  hand.  By  some  surgeons  it  is  considered  due 
to  irregularities  iu  the  joint  surface,  and  some  recommend  its 
removal. 

Amputation  of  the  linger  or  thumb. — The  knife  shown  in 
Fig.  557  may  be  used. 

The  thumb  at  the  carpometacarpal  joint  may  be  amputated  by 
transfixion  or  by  an  oval  incision.     In  the  transfixion  method  the 
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poiut  of  the  knife  in  operatiug  ou  the  right  side  is  entered  at  the 
web  of  skin  between  the  first  and  second  metacarpal  bones,  and 
made  to  emerge  on  the  palmar  aspect  of  the  carpometacarpal  joint. 
A  palmar  flap  is  then  cut  from  the  tissues  forming  the  ball  of  the 
thumb,  and  the  knife  drawn  obliquely  across  the  back  of  the  thumb 
from  one  extremity  of  the  flap  to  the  other.  In  operating  on  the 
left  side,  the  oblique  incision  across  the  back  of  the  thumb  is  first 
made,  then  the  point  of  the  knife  is  thrust  down  through  the  web 
ami  made  to  transfix  as  on  the  right  side.  In  the  oval  or  circular 
method,  the  knife  is  entered  midway  between  the  base  of  the  meta- 
carpal bone  and  the  styloid  process  of  the  radius,  and  the  incision 
carried  obliquely  along  the  dorsum  of  the  metacarpal  bone  to  the 
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Fig.  557.— Finger  knife. 

first  phalanx,  and  then  round  the  palmar  surface  and  back  again  to 
the  former  incision,  keeping  close  to  the  bone. 

The  fingers  may  be  amputated  by  double  flaps  or  by  a  long 
anterior  flap.  In  amputating  a  finger  it  should  be  remembered 
that  the  joint  is  in  front  of  the  knuckle.  If  the  whole  finger 
requires  removal,  the  head  of  the  metacarpal  bone  should  be 
nipped  off  with  bone  forceps,  unless  breadth  and  strength  of  hand 
is  the  chief  desideratum,  when  it  should  be  left,  supposing  there  is 
enough  flap. 

DISEASES   OF   THE   LOWER    EXTREMITY. 

Disease  of  the  pelvic  bones. — Septic  osteomyelitis  is  usually 
secondary.  The  symphysis  pubis  and  the  sacro-iliac  synchondrosis  are 
involved  in  septic  infection  such  as  puerperal  fever;  the  rami- of  the 
pubes  and  ischium  may  undergo  necrosis  owing  to  extravasation 
from  the  bladder,  or  the  infection  may  spread  from  the  hip-joint. 
Treatment. — Free  exposure,  removal  of  dead  bone,  application  of 
antiseptics,  and  gauze  dressings. 

Tuberculous  osteomyelitis  may  commence  in  the  sacro-iliac  synchon- 
drosis, or  on  the  crest  of  the  ilium  in  connection  with  the  line  of 
the  epiphysis  ;  or  it  may  be  secondary  by  extension  from  the  hip- 
joint.  Treatment  by  removal  is  apt  to  fail  owing  to  the  wide 
infiltration  of  the  bone,  and  the  patient  ultimately  dies  of  exhaustion 
and  amyloid  disease. 

Tuberculous  disease  of  the  sacro-iliac  synchondrosis  usually  occurs 
in  young  adults,  occasionally  in  children.  There  is  pain,  swelling, 
and  later  redness  over  the  joint,  followed  by  the  formation  of 
abscesses  which  may  open  posteriorly  or  through  the  sciatic  notch, 
above  I'oupart's  ligament,  in  the  ischio- rectal  fossa,  or  into  the 
rectum.     The  pain,   which  is  increased  on  exertion  or  by  putting 
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the  abdominal  muscles  into  action,  as  in  coughing  or  sneezing,  may 
be  reflected  along  the  sciatic  nerve,  simulating  sciatica,  or  along  the 
obturator  nerve  to  the  hip  or  knee,  and  may  then  be  increased  on 
moving  the  hip.  The  thigh,  moreover,  in  consequence  of  the 
irritation  of  the  psoas,  may  be  slightly  flexed.  The  disease  may 
thus  have  to  be  diagnosed  from  hip  disease  and  spinal  caries.  Ou 
fixing  the  pelvis,  however,  the  hip  and  spine  move  freely  and 
without  pain,  but  pain  is  felt  on  making  pressure  inwards  or 
outwards  on  the  iliac  crests  or  over  the  sacpo-iliac  joint.  When 
sinuses  have  formed  carious  bone  may  sometimes  be  detected  on 
probing.  The  prognosis  is  unfavourable  unless  sepsis  is  prevented. 
The  treatment  consists  in  keeping  the  parts  at  absolute  rest  by 
fixing  the  pelvis  and  thigh  in  a  moulded  leather  splint  reaching  to 
the  knee.  If  this  fails  the  joint  should  be  exposed,  before  abscesses 
or  sinuses  have  formed,  by  cutting  off  the  posterior  angle  of  the 
crest  of  the  ilium  and  chiselling  away  the  adjacent  bone.  The 
diseased  tissue  should  then  be  scraped  and  gouged  away,  and  the 
wound  plugged  with  iodoform  gauze  and  dressed  autiseptically. 
After  sinuses  have  formed,  with  extension  to  the  ilium  and  sacrum, 
the  results  are  unsatisfactory,  as  if  sepsis  has  occurred  it  is  difficult 
to  arrest  it. 

Tumours  of  the  jtdvic  bones  are  benign,  exostoses  or  hydatid 
cysts,  or  malignant,  central  myeloid  sarcomas,  chondrosarcomas, 
and  rapidly -growing  periosteal  sarcomas.  Removal,  if  they  can  be 
reached,  is  likely  to  succeed  only  in  the  case  of  the  first  three  named; 
in  the  latter  case  the  bone  is  too  widely  infiltrated. 

Diseases  of  the  buttock. — Enlargement  of  the  buttock  may  be 
due  to  backward  displacements  of  the  hip,  whether  traumatic,  con- 
genital, or  secondary  to  disease,  and  to  swellings.  Flattening  of  the 
buttock  follows  displacements  of  the  hip  forwards,  and  wasting  of  the 
glutei  muscles  is  the  result  of  hip-joint  disease. 

Swellings  of  the  buttock  may  be  : 

(1)  Inflammatory,  (a)  An  ischial  bursa  (see  p.  375) ;  (b)  a  gluteal 
abscess  arising  in  situ,  from  a  septic  wound,  or  following  suppura- 
tion in  an  ischial  bursa,  or  due  to  diseases  of  the  pelvic  bones  (see 
above),  or  to  extension  from  the  hip-joint  (see  below),  or  from  an 
ischio  rectal  abscess  (p.  943).  A  pelvic  abscess  (p.  1071),  or  a  psoas 
abscess  (p.  1186),  may  track  into  the  buttock  through  the  sciatic  notch. 

(2)  A  gluteal  hernia  (see  p.  931). 

(3)  A  gluteal  aneurysm  (see  p.  402). 

(4)  A  new  growth,  (a)  a  lipoma,  encapsuled,  or  diffuse  in  a  woman 
tending  to  obesity ;  (b)  a  sarcoma,  myeloid  or  periosteal,  growing 
from  the  pelvic  bones  (see  above). 

Disease  of  the  1  lip-joint. 

Acute  suppurative  arthritis  is  septic  in  origin,  due  to  staphylococci, 
which  start  suppuration  in  the  neck  of  the  femur,  on  the  shaft  side 
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of  the  epiphysial  liue,  but  owing  to  this  line  being  within  the  joint 
the  pus  generally  bursts  into  the  joint.  Less  frequently  it  remains 
shut  off  from  the  joint  by  the  synovial  membrane.  The  hip  disease 
as  described  below  then  runs  a  very  acute  course.  The  head  of 
the  bone  beyond  the  epiphysial  line  may  become  necrosed,  the  pelvis 
be  perforated  through  the  acetabulum,  and  an  abscess  collect  within 
the  pelvis  and  burst  into  the  bladder.  Or  the  pus  may  extend  along 
the  inter-muscular  planes  of  the  thigh,  septicaemia  and  pyaemia  may 
supervene.,  and  the  patient  die.  Septic  inflammation  exceptionally 
attacks  the  epiphysis  of  the  great  trochanter.  Thus  in  two  cases, 
both  in  girls  who  had  fallen  on  the  great  trochanter,  but  got  up  and 
were  able  to  walk  well  immediately  after  the  accident,  acute  septic 
inflammation  was  followed  by  necrosis  of  the  epiphysis,  pyaemia,  and 
death  (Astley  Cooper). 

Treatment. — A  very  early  incision,  the  removal  of  the  head  and 
neck  if  necrosed,  and  the  application  of  a  strong  antiseptic  is  required. 
When  extension  occurs  before  this  is  done  the  prognosis  is  bad. 

Tuberculous  disease  of  the  hip. — The  disease  may  begin  in  the 
synovial  membrane  or  in  the  bones.  In  the  latter  case  the  tuber- 
culous process  may  at  first  be  confined  to  the  neck  below  the 
epiphysial  line  and  end  in  a  circumscribed  abscess  in  the  neck  or 
great  trochanter,  which  only  later  bursts  through  the  lower  part  of  the 
neck  into  the  synovial  cavity.  Or,  the  tuberculous  process  may 
lead  to  the  destruction  of  the  epiphysial  cartilage  and  the  carious 
head  be  found  loose  in  the  joint.  At  times  the  acetabulum 
becomes  greatly  enlarged  by  the  presence  of  the  head  causing 
absorption  of  its  posterior  margin,  whilst  a  new  rim  of  bone 
is  formed  from  the  periosteum  a  little  higher.  The  head  with  the 
acetabulum  is  thus  carried  towards  the  dorsum  ilii  {travelling 
acetabulum). 

Signs. — In  the  early  stages  of  the  disease,  which  is  most  often 
met  with  in  childhood,  there  is  slight  lameness,  some  limitation  in 
the  range  of  movement  of  the  joint,  generally  pain,  and  often 
quite  early  some  atrophy  and  wasting  of  the  muscles.  The  pain, 
though  tit  times  severe,  is  more  frequently  slight,  and  may  only  cause 
starting  pains  at  night  or  be  elicited  on  making  certain  movements  of 
the  joint.  It  may  be  felt  in  the  hip,  or,  as  is  commonly  the  case,  be 
referred  to  the  knee  or  to  other  parts-  supplied  by  the  obturator 
nerve,  as  the  inner  side  of  the  thigh.  At  times  it  may  be  felt  in 
both  hip  and  knee  simultaneously.  The  joint  is  slightly  stiff,  not 
only  on  flexion  and  extension,  but  also  on  rotation  and  on  abduction 
and  adduction,  especially  in  the  semi-flexed  position.  There  is  often 
some  fulness  about  the  front  of  the  joint,  flattening  of  the  nates, 
loss  of  the  gluteal  fold,  and  perhaps  tenderness  on  pressure.  The 
joint  becomes  at  first  slightly  flexed,  everted,  and  abducted,  i.e., 
it  assumes  the  position  in  which  the  capacity  of  the  synovial 
cavity  is  greatest  and  the  ligaments  of  the  inflamed  joint  are  most 
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relaxed — the  position  of  greatest  ease.  When  fluid  is  injected 
into  the  hip-joint  of  the  normal  cadaver,  the  limb  takes  this 
position  as  the  synovial  cavity  becomes  distended.  In  order  to 
bring  the  flexed  and  abducted  limb  to  the  ground,  the  pelvis  is 
depressed  by  the  patient  on  the  affected  side,  and  hence  the  limb 
appears    when    placed    parallel    to   its    fellow    slightly    lengthened 


Fig.  558. — To  show  the  effects  of  abduction  (a),  and  adduction  (c)  in  causing  apparent 
lengthening  (b),  and  apparent  shortening  (i>)  of  the  limb  in  hip-joint  disease,  when 
the  affected  limb  is  placed  parallel  to  the  opposite  limb. 


Fig.  559. 


-To  show  the  lordosis  of  the  lumbar  spine  when  the  limb  is  placed  in 
the  straight  position.     P.   Psoas  muscle. 


P. 


Fio.  560. — To  show  effect  of  flexing  the  limb  on  the  lumbar  lordotic  curve, 
p.  Psoas  muscle. 


(Fig.  558,  a  and  n).  Later,  the  joint  becomes  further  flexed  ;  but 
inverted  instead  of  everted,  and  adducted  instead  of  abducted, 
a  change  of  position  which  has  been  variously  attributed  to  erosion 
of  the  posterior  part  of  the  acetabulum,  a  yielding  of  the  ligaments, 
or  exhaustion  of  the  external  rotator  and  abductor  muscles.  To 
overcome  this  position  of  adduction  in  which  the  limb  is  useless, 
the  pelvis  is  raised  on  the  affected  side,  so  that  the  limb,  if 
brought  parallel  to  the  other,  now  appears  slightly  shorteued 
(Fig.   558,   c  and  i>)   in   place  of  being  lengthened.      Whilst  the 
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position  of  abduction  and  adduction  is  overcome  by  depressing  or 
raising  the  pelvis  respectively  on  the  affected  side,  i.e.,  by  laterally 
bending  the  lumbar  spine,  flexion  is  overcome  by  rolling  the 
pelvis  forward,  i.e.,  by  increasing  the  normal  lumbar  curve.  Hence 
when  the  patient  is  laid  on  his  back  and  the  limbs  are  brought 
down  parallel  to  each  other,  there  is  always  considerable  lordosis  of 
the  lumbar  spine  (Fig.  559),  which,  however,  disappears  on  flexing 
the  affected  limb  to  the  angle  at  which  it  is  held  flexed  by  the 
contracted  muscles  (Fig.  560).  The  flexion  may  also  be  shown  by 
flexing  fully  the  sound  limb  on  the  abdomen,  when  the  lordosis 
will  disappear,  and  the  limb  ou  the  diseased  side  will  rise  up  from 
the  couch  and  assume  the  angle  of  flexion  at  which  it  is  fixed. 
Later  in  the  disease  real  shortening  ensues,  owing  to  the  destruction 
of  the  joint  and  the  dislocation  of  the  head  of  the  bone  on  to  the 
dorsum  of  the  ilium,  which  takes  place  quietly  without  requiring 
force.  The  pus,  when  an  abscess  has  formed,  usually  makes  its 
way  towards  the  surface  between  the  tensor  vagina)  femoris  and 
sartorius,  and  a  fluctuating  swelling  is  produced  in  this  situation 
a  little  below  and  external  to  the  joint.  It  may  either  escape 
through  the  front  of  the  capsule  or  through  the  posterior  part  and 
then  track  along  the  course  of  the  external  rotators  to  the  front. 
In  some  cases  the  abscess  opens  behind  in  the  gluteal  region  or  at 
the  inner  side  of  the  femoral  vessels.  Finally  sinuses  may  form 
and  the  disease  progress  in  the  way  described  under  Tuberculous 
Arthritis.  Not  infrequently  the  acetabulum  may  become  perforated 
and  the  suppuration  extend  into  the  pelvis,  a  fact  that  may  be 
discovered  by  an  examination  per  rectum.  Pointing  may  then 
occur  above  Pou part's  ligament,  or  the  pus  may  make  its  way  into 
the  rectum,  ischio-rectal  fossa,  or  through  the  sciatic  notch. 

Diagnosis. — Hip  disease,  like  other  joint  affections,  may  be 
simulated  in  neuro-mimetic  subjects  (see  p.  334),  and  reflex  pain 
in  the  joint  is  not  uncommon  in  jihimosis.  In  psoas  abscess, 
in  which  the  joint  may  be  held  in  a  position  of  slight  flexion, 
abduction  and  eversion,  the  freedom  of  movement  in  the  joint, 
the  absence  of  pain  and  the  presence  of  a  fluctuating  swelling  in 
the  course  of  the  psoas  and  of  spinal  deformity,  should  distinguish 
it  from  hip  disease.  An  abscess  in  the  neck  of  the  femur  may 
closely  simulate  hip  disease,  but  the  non-impairment  of  the  move- 
ments of  the  joint  on  careful  manipulation  will  show  that  the 
joint  is  not  involved.  The  diagnosis  from  sacroiliac  disease  is 
given  on  p.  1 139. 

Treatment. — As  regards  constitutional  treatment  nothing  need 
be  added  to  what  was  said  on  pp.  338 — 342.  The  indications 
for  the  local  treatment  are  similar  to  those  for  tuberculous  disease 
of  the  joints  generally,  but  require  certain  modifications  in  the 
methods  of  carrying  them  out.  Thus,  if  the  symptoms  are  acute 
the  patient  should   be  placed   in   bed,   and   extension  made  by  the 
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stirrup,  weight  and  pulley  in  the  direction  in  which  the  joint  is 
displaced,  the  limb  being  gradually  brought  down  in  this  way  to 
a  straight  position.  If  the  child  is  restless  a  long  splint  should 
be  placed  on  the  opposite  limb  to   keep  him  from  rolling  to  one  or 


Flo.  r>Ul. — Thomas's  hip- 
joint  splint  (front  view) 
with  jwittcn. 


Fitf.  562. — TLoinas's  hip-joint  splint  Ap- 
plied. Patten  on  sou  ml  limb.  (Heath's 
Minor  Surgery.) 


other  side,  whilst  the  foot  of  the  bed  should  be  raised  by  blocks 
to  prevent  him  slipping  down,  or  Bryant's  double  splint  may  be 
used  with  great  advantage  in  some  cases  (Fig.  563).  Subsequently, 
or  at  once  in  subacute  cases,  a  Thomas's  splint  (Fig.  561)  should  be 


Fiu.  f#6:l.  — Bryant's  splint. 


applied,  and  after  the  limb  has  been  brought  into  the  straight 
position,  the  patient  may  be  allowed  to  get  about  on  crutches.  If 
in  spite  of  treatment,  the  disease  progresses  and  pus  forms,  aspiration 
and  the  injection  of  iodoform-glyceriuc  emulsion  may  tirst  be  tried, 
the  aspiration  and  injection  being  repeated  at  frequent  intervals. 
This  failing,  the  abscess  should  be  opened  antiseptically,  the  diseased 
tissue  scraped  away  with  Barker's  flushing-spoon,  the  cavity  filled  with 
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the  iodoform  emulsion  and  bUe  wound  closed.  The  head  of  the  horn' 
if  l<M  iso  Of  carious  should  be  removed,  as  should  also  any  carious  bone 
that  can  safely  be  got  away  from  the  acetabulum.  When  all  the 
csadotu  bone  <  annot  t>e  removed,  or  the  suppuration  has  extended  into 
the  pelvis,  an  authaeptie  drain  should  be  employed,  the  wound  being 
ituffed  vrtth  iodoform  gauze  lolw  Que  :  id  vantage  of  early  incision 
18  that  the  pus  in  sonic  OHMt  may  at  first  he  outside  the  joints  being 
dependent  upon  dtmee  about  the  great  trochanter,  lower  end  of 
the  ucek  ox  upper  end  of  the  shaft,  ami  so  extension  to  the  joint 
may  be  avoided.  Many  surgeons  advise  early  excision  of  the  head 
of  the  In  me  in  the  hope  of  shortening  the  duration  of  the  disease, 
whilst  others  defer  the  removal  of  the  head  till  after  sinuses  have 
formed  and  dislocation  of  the  head  has  occurred*  For  early  eases 
thi  interior  operation  is  to  lie  preferred,  for  later  the  posterior, 
as  thereby  a  better  drain  is  obtained.  All  sinuses  should  be 
thoroughly  I  and   the  debris  washed  away  with  the  Hushing 

spoon.  In  intractable  canes,  whet*  the  pelvis  is  extensively 
involved,  the  soft  parts  are  riddled  with  sinuses,  the  femur  is  in  1 
state  of  osteomyelitis,  and  the  patient  is  worn  out  by  long -con  tinned 
suppuration,  hectie  or  lardaeeous  disease,  amputation  at  the  hip- 
joint  is  often  the  only  chance  of  saving  the  patient's  life*  Where 
after  excision  of  the  head  the  limb  is  useless  and  flail  like,  amputa- 
tion may  also  be  required.  Should  the  patient  recover  but  with 
the  limb  ankyloaed  in  ;i  Elected  or  other  faulty  position,  the  division 
of  the  femur  subeutancouslv  with  the  chisel  or  Adams's  saw  below 
the  trochanters  will  be  requited  to  put  it  straight 

Operations  on  the  hip.  —  Injection  of  the  hip-joint* — The 
hip-joint  being  extended,  adduoted  and  rotated  inwards,  a  long 
needle  is  entered  above  the  great  trochanter  at  right  angles  to 
the  long  axis  of  the  thigh  and  pushed  on  until  it  strikes  the  head 
or  upper  end  of  the  neek  of  the  femur  (Fi^,  564),  along  which  it 
is  guided  until  the  freely  moving  point  shows  that  it  has  entered 
the  joint.  If  there  is  an  external  swelling  this  is  selected,  the 
line  of  the  femoral  artery  in  front  hi  id  that  of  the  great  sciatic 
nerve  behind  being  avoided, 

ffttUKUti — The  hip  may  lie  excised — (I)  when  the  head  of  the 
bone  has  become  liecroeed,  and  lies  loose  In  the  joint;  (2)  when 
suppuration  continues  in  spite  of  free  drainage  and  antbepticfl  ; 
(3)  when  in  addition  to  suppuration  the  head  of  the  boot  is  dis- 
located, and  the  limb  cannot  Ik?  placed  in  a  useful  position*  Excision 
■dimiM  not  be  done  when  there  i*  extensive  disease  of  the  pelvis  or 
femtir,  or  NgUs  of  lardarcous  disease  or  of  phthisis,  Tiider  ttlOM 
circumstances  amputation  is  the  only  resource.  For  ankyh> 
a  faulty  position  rabetttft&eoufl  osteotomy  < *f  the  neek  of  the  femur 
or  of  the  shaH  of  the  bone  below  the  trochanter*  is  prefei 
to  e.srision,  /'/it  opmwtim*  —  1.  By  the  amfrrfor  incision.  Make 
an  incision  four  inches  long  from  half  an  inch  below  the  anterior 
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superior  iliac  spine  downwards  and  a  little  inwards  between  the 
sartorius  and  rectus  on  the  inner  side  and  the  tensor  vaginae  and 
glutei  on  the  outer  side,  and  open  the  joint  from  the  front.  2.  By  the 
jtotterior  incision.  Make  a  slightly  curved  incision  about  four  inches 
long  behind  the  great  trochanter,  and  after  dividing  the  glutei,  open 
the  capsule  from  behind.  Whichever  incision  is  made  insert  the 
finger  into  the  joint,  and  with  this  as  a  guide,  cut  through  the  neck 
of  the  femur  with  Adams's  saw  (Fig.  566),  or  Uowan's  osteotome,  and 
remove  the  head  thus  detached  with  sequestrum  forceps.     The  great 


Flo.  5(51.—  Relation  of  the  hip-joint  ami  its  capsule  to  the  voxels,  r.f.  Rectus 
fcmoris  il.t.l.  Ilio-trochautcric  ligament,  ill.  Ilio-femoral  ligament,  is.f.l.  Ischio- 
femoral ligament,  fa.  Femoral  artery.  s.f.a.  Superficial  femoral  artery. 
df.n.  Deep  femoral  artery  with  it«  external  and  internal  circumflex  branches. 
f.v.   Femoral  vein.     p.l.  Poupart's  ligament. 


trochanter  should  he  spared  if  possible.  It  is  important  to  avoid 
protruding  the  end  of  the  bone  out  of  the  wound  since  the  periosteum 
may  in  this  way  be  stripped  up  and  thus  lead  to  further  necrosis. 
Examine  the  acetabulum,  and  remove  any  carious  bone  or  sequestrum 
that  may  be  discovered  with  the  gouge  or  sequestrum  forceps,  and 
finally  scrape  away  every  particle  of  the  tuberculous  synovial  mem- 
brane that  can  be  reached  with  a  Barker's  flushing  spoon.  Place  the 
limb  in  the  ]>osition  of  abduction  on  a  double  Thomas's  splint,  so  as 
to  bring  the  stump  of  the  neck  into  the  acetabulum,  and  thus  leave  as 
little  space  as  possible  between  the  bones.  After  ankylosis  has  taken 
place  the  abducted  position  is  of  advantage,  in  that  to  bring  the 
limbs  parallel  in  walking  the  pelvis  will  have  to  be  depressed  on  the 
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ftlfbeted  sMr,  aud  th\m  a  good  inch  of  lengthening  m  obtained  to 
compofts&te  for  the  shortening  produce!  by  the  excision  of  the  bead 
of  tin    I "iin ■_      M  one  now  no  longer  use  a  drain  tube,  hut 

bring  the  deeper  parts  of  the  wound  together  by  buried  sutures,  and 
having  lightly  dused  the  skiu  incision  apply  firm  pressure  over  a  dry 


FlO,  .rii>5+  —  Section  of  the  upper  thiol  of  the  tlii-di  Id  ikon  llie  relation  of  the 
rtrttiUfM  «livi.h-*l  in  imputation  n-f  tie*  hip.  \iu  i  limnm*.  mu\  ISinunh,  and 
Knwahug,)  f.  Femmv  Musics  ;  *.  &Mterfua  i\/l  Recttui  fritioria.  /.//  Teio 
uor  tunc  nt!  fcuioris,  r.  Vu&tiiH.  y/wi.  Ghifcu*  nmxiuiUM.  «f+  .S<  uni  -  LnndhiOMis. 
fit.  Stimi-mi'tiihtiiimui*,  n,tu.  Adductor  Injuns.  n.A.  Addnrtor  hreris, 
'•i»  ill  a,/r  Adductor  lingua,  \Va«els  :  #./.«.  Sii]perficinl  famoni)  urtcry. 
tlf.fi*  Dc<jp  fcmor.i I  artery,    d.fpst.  Itecp  fcmoml  perforating  artery.    jkA  o'hitefll 

artery,     j.«.  SciiUic  artery,    a/.i\  Superficial  fafltttftl  vein.    A.f.rr  [top  ft r*J 

1.  i.J.1?.  I ii tii n:il  sa||i<iHiiiH  vein.  Nerve*  :  tt.r.uM.  Aiiteri«r  r  rural  uerre 
brtxtcJMP.  »rtt.  Pcinlit?  nerve.  «,o«.  Stipci-tici;*!  ohtttrntor  nerve.  d>o*n*  Deep 
itl'loiiitnr  nerve. 


antiseptic  dressing,  so  as  to  keep  the  tissues  in  close  apposition  and 
thus  obtain  union  by  tin-  tir>i  intent  inn. 

Amputation  tit  the  hip-joini  (sec  Figs.  564,  565)  is  generally 
required  for  advanced  hip-joint  dtae&ae.  H  is  ooeaetoti*l!jf  pet 
formed  for  myeloid  sarcoma  of  the  upper  end  of  the  femur,  when 
H  will  be  successful  if  all  the  disease  can  la*  freelj  removed.  It 
is  the  only  treatment  for  periosteal  ntrcouil  ol  the  shaft  of  the 
femur,  but  the  prognosis  is  hopeless.      Primary  imputation  at  the 
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hip  comes  under  consideration  in  an  extensive  crush  of  the  thigh  or 
gunshot  injury,  but  often  hardly  any  chance  whilst  the  primary 
shock  exists.  The  better  plan  is  to  try  and  check,  haemorrhage, 
clean  the  wound  as  much  as  possible,  pack  with  gauze  and  wait. 
The  patient  having  rallied  from  the  shock,  and  gangrene,  sloughing 
or  necrosis  being  imminent,  amputation  is  indicated  with  a  fair 
prospect  of  saving  life. 

The  first  step  is  to  control  hemorrhage.  Some  place  a  pad  over 
the  femoral  artery,  over  which  an  Esmarch's  cord  is  tightly  strained ; 
some  use  compression  of  the  abdominal  aorta  by  hand  or  tourniquet. 
Wyeth  introduces  two  long  skewers  external  and  internal  to  the 
femur  and  then  applies  the  rubber  band  above.  But  there  is  one 
method,  safe  and  applicable  to  all  cases,  and  especially  when  a 
surgeon  is  unaccustomed  to  the  operation,  and  that  is,  to  divide  the 
common  femoral  artery  and  vein,  each  between  two  ligatures  (p.  419). 
In  doing  this  a  sufficient  frill  should  be  left  on  the  distal  side  of 
the  upper  ligature  to  prevent  slipping,  and  precautions  taken  that  it 
is  the  common  femoral  which  is  tied.  In  the  case  of  a  high  bifurca- 
tion, both  superficial  and  deep  femorals  will  require  a  ligature. 
There  is  then  no  further  bleeding  except  from  the  region  of  the 
crucial  anastomosis  behind,  the  vessels  forming  which  are  easily 
picked  up  as  divided.  This  preliminary  ligature  offers  great 
advantage  in  tuberculous  cases  with  sinuses,  when  the  flaps  have 
to  be  fashioned  to  suit  the  case.  From  the  lower  end  of  the 
longitudinal  incision  for  tying  the  vessels,  a  circular  incision  is 
continued  round  the  thigh  (Furneaux  Jordan),  but  is  varied  accord- 
ing to  the  sinuses  and  diseased  skin  to  be  avoided,  so  that  the  flap 
may  be  mainly  anterior,  antero-internal  or  postero-cxternal,  without 
approaching  if  possible  the  anal  region.  The  patient  is  now  brought 
over  the  end  of  the  table  on  which  his  buttocks  rest,  and  the  sound 
leg  is  tied  back,  while  an  assistant  holds  the  leg  to  be  removed. 
The  flaps  being  retracted  the  soft  parts  are  cut  through,  commencing 
between  the  divided  vessels,  continuing  across  the  front  of  the  joint 
and  above  the  great  trochanter,  whilst  the  femur  is  depressed  to 
over-extend  the  hip.  With  further  depression  the  knife  passes 
behind  the  end  of  the  l>one  and  the  soft  parts  are  cut  through  iu 
front  of  the  ischial  tuberosity.  In  doing  so  the  vessels  forming  the 
crucial  anastomosis  are  clamped  and  tied  and  the  sciatic  nerve  cut  as 
short  as  possible.  Next  all  tuberculous,  thickened  and  oedematous 
tissue  is  removed  from  the  acetabulum  and  neighbourhood,  and  any 
carious  bone  gouged  away.  In  some  cases  an  extensive  removal  is 
required.  The  wound  is  united  except  for  a  gauze  plug  in  the  lower 
end,  and  is  nursed  with  care  to  prevent  contamination  with  faeces  or 
urine.  During  the  operation  the  patient  may  be  infused  with  saline 
fluid  (p.  207),  and  this  may  be  repeated  subsequently  to  the  opera- 
tion, or  it  may  be  given  by  the  rectum  with  the  pelvis  elevated. 
These  measures,  combined  with  the  preliminary  ligature  of  the  main 
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artery  and  vein,  have  rendered  U portion  successful  for  tuberculous 

cases.     The  transfixion  method  is  no  1  <  - r ( l^ ». ■  i "  used, 

Deformities  of  the  hip* — S&Umgutar  tinfo/h#is. — In  disease  of 
the  bin  joint  the  hip  become*  flexes]  to  a  right  angle  and  adducted 
whether  slowly  or  gradually,  and  in  this  position  it  beoomen  fixed 
unless  the  tendency  is  overcome  by  long  continued  extension.  The 
hxatiou  is  partly  the  result  of  fibrous  adhesions  between  the  joint 
surface,  partly  of  the  shortening  of  muscles  and  ligaments.  The 
fibrous  adhesions  gradually  ossify  (Fig.  IS5,  p.  333).  Meanwhile 
thts  femur  from  muscular  disuse  may  undergo  eccentric  atrophy 
and  the  medullary  cavity  extend  to  the  upper  end  of  the  shaft, 
even  in  a  young  patient,  so  that  fatofte  applied  t<»  break  down 
adhesions  may  readily  cause  a  fracture  in  the  upper  third  of 
the  femur  with  fatal  results  from  shock,  fat  embolism,  suppura- 
tion or  pyemia.  The  patient  walks  with  bent  knees,  on  the  toes, 
and  with  the  lumbar  spine  curved  in  lordosis.  Aching  and  pain 
result  Horn  the  deformed   postture  of   the  diseased  limb,  at  in   the 


UitifJifinfitwrL 


Fiu.  5(>*L— Adam*'*  osteotomy  sa*, 


sound  limb  from  having  to  bear  the  brunt  of  the  body  weight,  a 
condition,  however,  which  may  be  relieved  by  wearing  a  high  boot  with 
a  cork  sole.  The  flexed  and  addnctcd  hip  gi*ea  rise  to  difficulties  in 
connection  with  marriage,  and  in  child-bearing  from  ft  flattening  of 
the  pelvis  on  that  side.  When  I  a  lateral  the  adduction  of  each  side 
causes  I  hi  h^s  to  cross,  u  scissor  legs,"  and  the  patient  can  hardly 
move.  A  chance  blow  or  strain,  overwork  or  feeble  health  may 
light  up  again  the  tuberculous  pr« ><:<->*,  in  which  case,  also  when  a 
fracture  has  occurred  below  the  ankylosis,  excision  nr  amputa- 
tion will  lie  indicated.  If  the  ankyloscd  joint  is  free  from  inflam- 
mation and  the  pal  a  ui  *  health  fairly  g 1,  osteotomy  of  the  femur 

may  be  done  in  order  to  straighten  the  hip. 

Subcutomeoui  oefeofawy  f*(  the  neck  of  the  femur  or  of  the  shaft 
just  below  the  trochanter  may  be  undertaken,     Divieios  of  the  neck 

(Attf$inx'x  operation)  should  only  be  performed  whin  the  neck  of  the 
femur  is  of  its  normal  length.  An  incision  about  half  an  inch  long 
is  made  midway  between  the  top  of  the  grvsl  trochanter  and  anterior 
superior  iliac  spine  down  to  the  bnn<\  mil  through  this  the  neck  is 
divided  trausv ersely  by  an  Adams'*  8ft*  (Fig,  566),     Subtrochanteric 
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f-ijiv  (Antf'j  uuld  be  performed  when 

has  Iweti  absorbed  Of  1 1 1 •_-  trochanter  is  bound  to  the  pelvis  by  large 

maaaea  of  callua.     A   hub 

real  inei&iori  juat  nolo*  tlic 
great  trochanter  ii  mad*  to  the 
bone    and     the    shaft    d»\ 
either  by  Ad« 
c  h  it*el ,      A  Iter  t?i  ther   <  > 1  ier  i 

limb  should  Ik?  placed  in  a 
Thootarii  splint  (Fig,  6Si)  in  a 
position  thai 

\\ti*h    union    ha*   i  and 

tin-  patient   1  i 

pel  v  in  n uiv  be  depressed  on 
affect ed  side  to  bring  Ibe  limb* 
parallel.  Jn  this  way  an  inch 
♦  «f  lengthening  i»  regained.  In 
anky  loafe  of  btith  hips  in  which 
the   ;  limbs  cross    i 

Other  and  an  greatly  interfere 
with  progression  \ 
aubtroo  bant  eric  oeteoCooij 
should  be  performed  on  each 
»ide.  In  young  women  sritii 
double   ankylosis   an    attempt 

should  be  made  to  obtain  B 
moveable  joint  00  WW  side  by 
removing  a  part  ol  the  neck  oi 
upper  end  oi  the  share  am) 
gouging  a  cavity  out    of    the 

eallus  through  an  Open  iiaision. 
When  ankylosis  fa  mied 

by  much  of  the 

amputation  may  be  w 

Ctara    vara    is   a    detain 
resulting  from  curvature  o) 
neck    of    the    femur   which    is 
partly  bent  downward* 
i  fu  bead  of  the  bone  appro* 
the  level  '►!  the  gieat  troclwinrer 

ami    partly    curved    outwards 
■_•    <ii  external  rotation  to 
the    femur.     The  deformit 

attributed      to     rid  thii 

alow  and  late,  or  not  attested 

u.  ohildl I  (p  80S) 

Sum*,  —  Elevation 


\       # 


Fro.  W7, — Oon  taia,  ihowmg  tb<j  defovmtty 
of  the  heiul  »n*l  m .  l.  oi  tin  femtti 
Kochcn.      I.    Pwrtwto*  view,   left   tida, 
2.  Anterior  view,  left  nkle.     S.  l*w  tenor 
view,  riskttide.     4   Anterior  view,  i 
ilia.     fiw  neck  in  bent  downward* 
right  angle  willi  the  femur,  eraUat  it  is 
twieted    »>    i.|ml  ttit]    MttaaUir    smr'nee 
iiiNicji'l  *if  iniikhijL'  auvarda  tad  inwanttj 
Umkn  downward*  w*&  b*ck« 
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trochanter  ami  marked  e  version  of  tin-  limb,  so   that   in  slight    eatefl 

the  patella  cannot  be  rotated  inwards  beyond  the  middle  line,  and 

in  a  pronounced  case  not  only  look*  outwards  but  even  backwards 

and  outwards.     "Jin  mult  is  limping  from  tin-  shortening  | :\  bo  -A 

inches)  With   the  foot  turned  (Hit,  pain   in  the  knee,  and    if  bilateral 

a  waddling  gait,      As  the  disea.se   progresses  there   is  with   e version 

mora  and  more  adduction,  until,  if  bilateral,  a  scissor  legged  defor- 

mi ty  is  set  up.      An  exaiui nation  of  the   upper  end  of  the  femur  in 

such  a  case  allows  (  Fig.  ot>7)  the  head  bent 

downwards   and    backwards,    so    that    its 

art iei ilar    surface    looks    downwards    and 

backwards   i  its  toad  of  outwards   ami   np~ 

wards.     Examined  with   the   e  raya  the 

head  and  neck   of  the  bone  are  observed, 

as  compared  with   morbus  OQXSB  ami   run 

genital  dislocation.     The  other  signs  of 

morbus  coxae  are    absent.     There    is  no 

abduction   nor   up   and   down   movement 

met  with  as  in  congenital  dislocation. 

'/'rt'thm  hL  -  In  slight  DftflOB  in  the 
young,  rest  with  extension  and  inward 
notation.  In  older  welbmarked  cases,  a 
subtrochanteric  osteotomy,  forcible  rota- 
tion inwards  and  fixation  by  an  alu- 
minium plate  is  advised  by  Mr.  Watson 
Cheyne.  In  adults,  a  wedge-shaped  piece 
ia  excised  from  the  neck  with  Forcible 
rectification  by  Mr.   Keetley. 

VontfrnUttf  ffisfomtton  of  tki  hip  from 
malformation  **/  the  joint. — In  this  defor- 
mity the  acetabulum  and  head  of  the 
femur  are  uniformed,  the  bead  of  the 
bone  retting  usually  on  the  ilium.  TJie 
dislocation  though  at  times  unilateral  is 
more  often  bilateral.  The  chief 
which  are  usually  first  noticed  when  the 
child  begins  to  walk,  are  a  waddling  gait,  lordosis,  and  shortening 
of  the  limb  if  the  dislocation  is  one-sided.  On  examination  the 
trochanter  is  found  to  be  prominent  and  above  Nelaton'fl  Nm  ,  hut 
it  can  be  drawn  down  somewhat  on  making  traction  <ai  the  limb. 
The  stunted  bead  of  the  bone  can  usually  be  felt  in  the  abnormal 
position.  After  the  child  begins  to  walk  the  adductor  nm 
become  contracted  and  the  head  forced  further  from  the  acetabulum 
by  the  weight  of  the  body  .;  hence  as  the  child  grows  the  bads  if  the 
dislocation  is  unilateral,  gets  gradually  shorter.  It"  bilateral  the 
gradual  contracture  of  the  adductors  increases  the  deformity. 

Diapmorit,  —  Vrotn  hip  dianaa   oarli  ouugi  oital  dislocation  m> 


&G&  —  PbuU^rniiU  of  & 
girl  witL  I'ougtMuliil  ulmIoca- 
li^ti  i»f  the  hip* 
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distinguished  by  the  absence  of  pain  and  the  freedom  with  which  the 
joint  can  be  manipulated  in  every  direction  especially  in  abduction ; 
from  coxa  vara,  in  which  the  neck  of  the  bone  is  bent  down  to  more 
or  less  a  right  angle  to  the  shaft,  by  the  limited  abduction  in  eoura 
vara  in  consequence  of  the  raised  trochanter  coming  into  contact 
with  the  ilium  when  this  movement  is  attempted,  and  by  the  absence 
in  the  <li Novation  of  the  head  of  the  femur  or  acetabulum  or  of  bothy 
as  seen  by  the  x  rays  (see  Plate  XIX.). 

Treatment. — Continuous  extension  in  the  horizontal  position  for 
two  years  with  pressure  over  the  trochanter  has  been  attended  with 
some  success,  but  relapses  arc  liable  to  occur.  In  young  children 
up  to  five  years  of  age  the  remains  of  the  head  may  be  often 
replaced  in  the  rudimentary  acetabulum  by  manipulation,  or  may 
be  brought  near  that  cavity.  In  either  case  the  limb  should 
then  be  fixed  in  the  abducted  position  for  many  months,  so  thai 
the  pressure  of  the  head  may  deepen  the  acetabulum  or  make  for 
itself  a  new  socket.  For  children  tat  ween  five  and  ten  years  of  age, 
many  surgeons  strongly  recommend  an  open  operation,  which  may 
briefly  be  said  to  consist  in  the  division  of  contracted  muscles  and 
ligaments,  the  gouging  out  of  a  new  acetabulum  in  the  ilium  just 
below  the  anterior  inferior  spine  so  as  to  tilt  the  pelvis  back,  and 
the  replacement  of  the  remains  of  the  head  of  the  femur  in  the  new 
socket  thus  formed.  We  confess  that  we  have  never  seen  much 
improvement  from  these  methods,  and  we  question  if  Che  results 
obtained  are  worth  the  risk.  For  still  older  patients  a  high  boot 
may  be  prescribed,  and  the  height  of  the  sole  increased  from  time  to 
time  as  required. 

Recently  Lorenz  has  brought  into  prominence  his  method  of 
forcible  reduction.  The  head  of  the  bone  is  loosened  by  free  circum- 
duction, contracted  adductors  are  ruptured  by  chopping  with  the 
edge  of  the  hand  and  by  pressure  with  the  thumbs,  and  the  head  is 
forced  forwards  until  it  is  felt  below  Poupart's  ligament.  Then  the 
limbs  are  fixed  in  extreme  abduction,  and  well  rotated  outwards. 
This  fixation  is  accomplished  by  a  double  spica  plaster  bandage  over 
drawers,  which  have  a  slit  for  the  genitals  and  anus.  Next  the 
skin  are  laid  strips  of  bandage,  the  ends  reaching  above  and  below 
the  plaster.  By  see-sawing  on  the  ends  of  the  bandages  the  debris 
from  the  skin  is  removed,  and  thus  irritation  is  avoided.  On 
reapplying  the  bandage  the  limbs  are  brought  down  to  about  half  a 
right  angle  of  al >d  action,  and  the  child  is  allowed  to  move  about  aud 
to  get  astride  a  hobby-horse  with  the  object  of  mechanically  deepening 
an  acetabulum  and  encouraging  muscular  development.  The  compli- 
cations which  have  followed  have  been  grave  or  even  fatal,  shock,  sub- 
cutaneous extravasation  of  blood,  fracture  of  the  femur,  and  the  hernia 
crural  is  prevascularis  mentioned  on  p.  927.  No  one  has  yet  demon- 
strated a  definite  and  permanent  improvement  by  this  method,  but  it 
may  be  held  that  the  arrest  of  the  increasing  adduction  is  valuable. 


■ 
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DUeanes  of  the  Shaft  and  Lower  End  of  the  Femnr* 

Septic  inflammation, — Tlw  lower  end  of  tlic  shaft  of  the  femur 
is  one  of  the  commonest  situations  for  septic  osteomyelitis.  The 
less  frequent  affectum  of  the  upper  end  has  boot)  Alluded  lo  in 
connection  with  the  hip-joint.  Septic  inflammation  of  the  lower 
end  forms  the  typical  description  of  the  disease  note*!  on  p. 
It  commences  most  often  tu  buys  about  puberty,  after  0*  \\iiln.-m 
an  injury,  with  an  attack  of  obscure  pain  above  the  knee*  A  swelling 
follows,  and  if  the  disease  is  very  acute  there  is  high  fever,  and 
within  A  day  or  two  the  formation  of  pus  in  the  centre  of  the 
end  of  the  diaphysisj  with  softening  of  the  neighbouring  bone, 
pus  beneath  the  periosteum,  and  thrombosis  of  small  veins  around. 
If  tlic  septic  thrombosis  follows  in  the  popliteal  Of  Mipertieial 
femoral  vein,  septic  embuli  may  be  carried  to  the  lungs  Mid 
pyaemia  sets  in.  The  treatment  should  bfi  prompt — an  incision 
down  to  the  periosteum  and  boring  into  the  .shaft  immediately  uhovo 
the  epiphysis,  If  pyajmic  symptoms  are  commencing  amputation  n 
done  at  once  ahove  the  disease.  If  the  disease  takes  a  subacute 
course,  pus  spreads  beneath  the  periosteum  and  more  or  less  of  the 
lower  crd  of  the  femur,  in  particular  the  popliteal  surface,  becomes 
necrosed  and  nmst  he  chiselled  away,  or  the  disease  may  eitend 
irds  the  medullary  canal;  there  is  theo  general  thickening  of 
the  bone  from  the  formation  of  new  periosteal  bone,  whilst  within 
more  or  less  of  the  old  shaft  undergoes  necrosis  (central  nrcrwit). 
Sinuses  then  form,  leading  down  to  a  sequestrum  enclosed  in 
an  iuvolucrum  ;  or  the  pus  may  become  partly  absorbed  and 
changed  into  an  oily  fluid  (the  so-called  qwrt  lUCFPill  without 
suppuration),  ami  a  thickening  of  the  femur  appears  which  is  difficult 
to  distinguish  from  syphilitic  disease  or  sarcoma  until  explored, 
when  a  cavity  will  be  found  containing  a  sequestrum,  unless  this 
has  been  slowly  absorbed.  At  any  time  spontaneous  fracture  m»y 
occur,  and  some  cases  have  been  noted  of  sarcoma  supervening  on 
the  ipiict  necrosis  An  incision  down  to  the  bone  is  made  and  a 
groove  cut  with  an  angular  gouge  extending  up  the  bone  us  far  as 
the  central  necrosis,  even  its  whole  length  up  to  the  trochanter; 
the  medullary  cavity  is  then  scraped  out  and  packed  with  gausce  and 
will  finally  fill  up  with  granulations. 

Tvmtmn  of  the  femurf  like  inflammation,  especially  affect  the 
lower  half  of  the  femur. 

An  txo*bms  starts  from  the  lower  end  of  the  diaphysis  at  the 
epiphysial  line  (Plate  IV.,  p.  35ft),  but  M  the  bone  grows  is  earned 
upwards,  so  that  at  puberty  it  appears  to  be  attached  near  tlic 
junction  of  the  lower  with  the  middle  third,  It  is  pedunculated, 
mushroom  -shaped,  covered  with  a  layer  of  cartilage  find  a  bursa 
which  may  laconic  distended.  The  neck  of  the  exostosis  may 
fracture  and  the  exostosis  become  loose  and  set   up  suppmali or 
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if  on  the  posterior  aspect,  cause  an  aneurysm  of  the  popliteal  artery. 
The  pedunculated  form  is  easily  removed  with  a  chisel.  A  sessile 
multiple  form  of  exostosis  is  seen  in  connection  with  rickets,  and 
may  end  in  sarcoma. 

Cyst*  of  the  femur  are  hydatid,  or  may  be  the  result  of  quiet 
necrosis,  and  may  not  be  noticed  until  there  is  a  spontaneous 
fracture,  when  amputation  is  generally  indicated. 

Swelling  due  to  callus  is  occasionally  seen  after  fracture  in  a 
rickety  child   and  may  be  mistaken  for  a  tumour. 

Gumma  of  the  femur,  acquired  or  inherited,  appears  as  a  rapidly- 
developing  thickening  of  the  femur,  which,  if  in  the  middle  of  the 
shaft,  is  likely  to  be  confused  with  periosteal  sarcoma.  At  the  lower 
end  of  the  bone  it  resembles  not  only  periosteal  sarcoma,  but  also 
endosteal  myeloid  sarcoma  and  central  osteomyelitis.  If  the  tumour 
be  suspected  to  be  syphilitic,  the  patient  should  be  treated  for  ten 
or  fourteen  days  with  iodide  of  potassium  and  mercury  in  full  doses. 
If  no  satisfactory  improvement  results,  the  tumour  should  be  incised, 
when  little  yellow  points  of  degeneration  may  be  seen  on  the 
section.  A  piece  of  the  tumour  should  be  removed  and  should  be 
examined  microscopically,  whilst  the  wound  is  tilled  with  gauze  and 
the  antisyphilitic  remedies  continued  till  a  report  of  its  nature  has 
been  obtained. 

Sarcoma. — The  lower  third  of  the  femur  is  the  typical  seat  of 
sarcoma.  A  myeloid  sarcoma  is  of  slow  growth,  uniformly  enlarg- 
ing the  bone  without  pain  or  inflammation,  a  gumma  is  excluded 
by  drugs,  quiet  necrosis  by  incision.  The  tumour  on  section  will 
appear  of  a  maroon  colour,  be  cystic  or  contaiu  blood.  The  shell 
in  which  it  is  enclosed  may  be  evacuated,  or  the  lower  end  of  the 
femur  excised  and  the  surface  of  the  tibia  being  cut  off,  the  two 
bony  ends  are  united  ;  or  amputation  may  be  done  with  a  practical 
certainty  of  curing  the  patient.  A  myeloid  sarcoma  at  the  upper  end 
of  the  femur  is  similarly  treated  by  evacuation  of  the  shell,  excision 
of  the  upper  end  of  the  bone,  or  amputation  at  the  hip-joint. 

Periosteal  sarcoma  is  the  most  malignant  of  all  growths. 
Secondary  growths  always  follow  in  the  inguinal  and  lumbar 
glands.  There  may  also  be  enlargements  of  the  liver,  scattered 
growths  on  the  surface  of  the  lungs,  with  haemorrhagic  pleural 
effusion — indeed,  the  last  seems  to  be  a  very  common  sequence. 
A  periosteal  sarcoma  being  found  on  exploration,  amputation  at  the 
hip-joint,  with  excision  of  the  glands  in  Scarpa's  triangle  should  be 
done.  In  this  way  life  may  be  prolonged  from  the  time  of  opera- 
tion for  six  to  twelve  months  ;  the  longest  time  we  have  ourselves 
known  is  fifteen  months,  the  stump  remaining  sound  and  the  signs 
of  secondary  growth  being  ushered  in  by  a  pleural  effusion. 
Cases  of  sarcoma  stilted  to  be  cured  by  amputation  are  central 
myeloid  sarcoma,  gumma,  quiet  necrosis,  callus  tumour,  or  alveolar 
hydatids. 


3L€* 

Y\n  .r.fi9t— Section  of  I  lie  thigh  at  the  ju notion  of  the  middle  ami  lower  third  to  allow 
the  atracturtH  divided  in  an  amputation  (After  Browne  and  Eataaren,  and 
Kowalzi^.}  /♦  ft .-iniir.  Muaulea  :  r.i.  Vastus  internum  r,/.  Reditu  feniona. 
«%  CrareuB.  r.c  Virtus  externa*.  Mf  '>-'.  8J*ort  ftnJ  long  bead  of  tbe  biceps, 
Ji+  SeuftMundinoaua*  Kin.  3emi-incmi>n&nosus.  jjr,  Gracilto.  j.  Sartoriua. 
d.w.  Adductor  magnus,  artery  about  to  pus*.  Ifaoi^u  Vessel  a  :  */.«.  Superficial 
femoral  artery,  aw.rt,  AjMnlomotic  artery,  cf/dCl  p,  Deep  femoral  artery  per- 
forating. §.a.  B  ry.  *./.  f.  Suficr  fecial  femoral  vein,  £m.  Internal 
saphenous  vein.     Nerves;  t.n,  Sciatic  none.     l.*,n.  Long  aaplienoui  nerve. 


the  middle  of  the  hone,  because  mi  artificial  limb  Mil  He  wom 
Amputation  through  the  upper  third  is  almost  as  daogenttu  u 
NgaMrdftahockiOto.,  n*  through  the  hitt-jomt,  ami  has  not  the  ail  vantage 
of  removing  tho  whole  bona  when  operating  for  sarcoma  or  necrosis; 
moreover,  an  apparatus  cannot  be  easily  attached  t*>  the  stump. 
Amputation  through  the  thigh  is  required  for  injury,  jj 
septic  and  frab«oalou»  diinmWn  of  jointe,  EtiAliguant  disease  whether 
of  the  skin  or  soft  parte — r.//.,  following  chronic  ulcer  of  the  leg. 
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The  flaps  taken  are  commonly  lateral,  so  that  drainage  takes 
place  through  the  posterior  angle,  and  the  contraction  draws  tbe 
scar  backwards  off  the  line  of  pressure  ;  their  combined  length  must 
be  two  diameters  of  the  limb  at  the  level  of  the  division  of  the  bone, 
or  a  pointed  stump  will  form  ;  the  femoral  artery  and  vein  should 
be  drawn  out  of  their  sheath  and  tied  before  removing  the  tourniquet. 
The  sciatic  nerve  should  be  shortened  to  prevent  irritation,  and 
the  stump,  which  tends  to  be  elevated  by  the  [woas  and  iliacus,  is 
bandaged  to  a  short  broad  splint  which  can  be  tied  down  to  the 
l>ed,  or  a  sand-bag  is  placed  across  it,  or  extension  by  weight  over 
a  pulley  is  applied. 

Cardrn's  wthfj*?,  designed  for  amputating  through  the  condyles 
of  the  femur,  consists  in  reflecting  a  semi-oval  flap  of  integuments, 
half  the  circumference  of  the  limb  in  length  and  breadth,  from  the 
front  of  the  knee-joint,  dividing  everything  else  down  to  the  bone 
by  a  circular  sweep  of  the  knife,  and  sawing  the  bone  across  slightly 
above  the  plane  of  the  divided  muscles. 

Diseases  and  Deformities  of  the  Knee. 

Inflammations  of  the  knee,  on  account  of  their  frequent  occurrence, 
form  the  typical  conditions  described  on  p.  324  et  seq.  Whilst  the 
patient  is  in  bed  his  knee  is  kept  straight  on  a  back  splint.  When  he  can 
get  about  he  can  do  so  on  Thomas's  knee-joint  splint  (Fig.  570). 

Operations  on  the  knee. — Aspiration  and  injection  of  the 
knee  can  be  done  on  either  side  of  the  patella,  or  above  the  patella 
when  the  synovial  pouch  under  the  quadriceps  extensor  is  distended. 
Aspiration  is  useful  lx)th  for  the  relief  of  tension  and  for  diagnosis ; 
injection  is  most  suitable  in  tuberculous  hydrarthrosis. 

Incision  of  the  joint  is  made  on  either  side  of  the  patella,  over 
the  inner  or  outer  condyle,  and  if  there  is  already  an  extension 
backwards  of  the  suppuration,  whether  distending  the  synovial 
pouches  behind  the  condyle  (Fig.  572,  k.j.),  or  having  perforated 
through  the  posterior  ligament,  a  counter-opening  may  Imj  made  in 
the  popliteal  space  by  cutting  down  upon  blunt-pointed  forceps  pushed 
backwards  from  the  joint.  The  popliteal  vessels  and  nerves  must  be 
avoided. 

Arthrectomy  is  generally  required  for  tuberculous  disease  in 
patients  under  puberty.  After  that  age  excision  is  generally 
indicated,  although  exceptionally  a  thickened  synovial  membrane 
without  bone  disease  may  suggest  its  performance. 

If  an  elastic  tourniquet  is  employed,  the  dressings,  with  abundance 
of  wool  and  a  firm  bandage,  should  be  applied  before  the  tourniquet 
is  removed  and  the  limb  kept  elevated.  This  prevents  the  oozing 
of  blood,  which  is  the  objection  raised  to  the  use  of  a  tourniquet,  but 
it  seems,  however,  to  be  advantageous  in  anaemic  children.  A  rec- 
tangular flap  is  then  turned  up  so  as  to  expose  the  joint.  In  making 
the  transverse  cut  the  tubercle  of  the  tibia  should  be  cut  off,  so 
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that  it  remains  attached  to  the  patella  and  the  lL'a  men  turn  patellar 
and  at  the  end  of  the  operation  is  refixcd  in  position  where  the  bony 
surfaces  readily  twite.  Some  ctoA  across  the  ligament  ;  the  objection 
to  this  is  that there  may  la*  stretching  after  union,  ho  that  the  a 
of  tin'  quadriceps  is  weakened*  Often  cut  the  patella  across  and 
wire  it  together  afterwards,  by  which  some  risk  is  run  of  necrosis 
and  non-union.  The  aide  incisions  run  just  in  front  of  the  lateral 
ligaments,  and  are  continue!  uvll  above  the  patella,  so  that  the 
synovial  pouch  (Fig.  14G,  1,  p.  374)  shall  be  fully  exposed.  All  the 
synovial  membrane  in  now  dissected  and  scraped  away,  the  surface 
Of  I  he  lateral  ligament  is  cleared  without  being  injured,  the  erueial 


Fm.   ">7U      Thomas's  knee-joint  ipti&i 
with     loot  -  [kiece     for     extension. 

'  llr.ilth'fl    .Muinr    BwgftTJ    ) 


Vm,  ;.7l  — Tli>m;i*\  knee-joint  ipliot 
ajijitieil.  fatten  on  sound  limb, 
(HettVl  Wumi  Surgery.) 


ligaments  and  the  semilunar  cartilages  are  taken  away,  and  by 
flexing  the  knee  Well,  the  anterior  fucc  *>f  the  posterior  ligament  is 
Gleaned,      I sened  cartilage  and  carious  bum-  i-.  i;«hii:c<1    out,  indo 

form  dusted  on  the  surface,  and  thu  skin  sutured  down*  if  possible 

without  drainage.  The  limb  is  kept  straight  on  a  splint,  and  after 
healing  in  a  plaster  ease  or  rubber  splint  for  at  least  n  year,  until 
there  is  good  firm  ankylosis,  It  i.s  imn  I  visible  to  try  for  move- 
ment ;  the  joint  keeps  hot  and  relapse  follows,  or  the  knee  gets 
finally  unkyiosed  hi  a  position  of  Sextan, 

Bxcirion  of  the  knee. — The  suitable  age  for  this  operation  is 
between  Sixteen  and  thirty.  IJclow  and  abore  these  ages  it  is  rare 
for  a  useful  limb  to  be  obtained.  Above  thirty,  it  the  disease  has 
progressed  so  far,  amputation  is  generally  to  Ite  selected* 

4*3 
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The  knee  may  be  excised  for  intractable  disease  of  the  synovial 
membrane,  especially  where  the  articular  surfaces  are  much  displaced, 
or  for  ankylosis  in  a  faulty  position.  In  the  latter  instance,  however, 
a  sul>cutaneous  osteotomy  is  often  preferable.  The  ojwatioti. — The 
knee  being  held  in  a  flexed  position  by  au  assistant,  make  an  incision 
from  the  posterior  part  of  the  condyle  on  one  side,  across  the  front  of 
the  joint  midway  between  the  patella  and  the  tubercle  of  the  tibia,  to 


a  7i. a 
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Fio.  572.— Section  through  the  condyles  of  the  femur,  to  show  the  relations  of  the 
structures.  (After  IJraunc  and  Esmareh,  and  Kowalzig.)  /.  Femur,  p.  Patella. 
Muscles  //.»'.,  (i.e.  External  and  internal  head  of  the  gastrocnemius,  x.  Sartorius. 
sm.  Semi-mem  brano.sus.  yr.  Gracilis.  st.  Semi-tendinosus.  ft.  Biceps. 
k.j.  Knee-joint.  il./.,e.l.l.  Internal  and  external  lateral  ligament,  p. c.l.  Posterior 
and  crucial  ligaments.  Vessels  :  po.a.  Popliteal  artery,  ar.a.  Articular  branch. 
an. a.  Anastomotic  artery,  po.v.  Popliteal  vein,  i.s.v.  Internal  saphenous  vein. 
e.s.v.  External  saphenous  vein.  Nerves:  <*.;*>. n.  External  popliteal  nerve. 
i.po.n.  Internal  popliteal  nerve,     l.s.n.   Long  saphenous  nerve. 


the  corresponding  situation  on  the  other.  Raise  the  flap  of  skin  with 
the  subcutaneous  tissue  thus  mapped  out,  and  open  the  joint  by 
cutting  into  it  above  the  patella,  or  the  patella  may  be  sawn  across 
and  the  fragments  wired  at  the  end  of  the  operation.  Divide  the 
lateral  and  crucial  ligaments,  and  saw  oft'  a  thin  slice  of  bone  from 
the  lower  end  of  the  femur  and  from  the  upper  end  of  the  tibia, 
taking  care  not  to  injure  the  popliteal  artery  which  lies  close  to  the 
back  of  the  joint  (Fig.  o72),  and  is  only  separated  from  it  by  the 
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posterior  ligament.  If  the  patella  is  left  the  layer  of  cartilage 
is  shaved  off.  If  possible  the  whole  of  the  epiphysis  of  the  femur 
or  tibia  should  not  be  removed.  The  wound  should  then  be  closed 
with  sutures.  •  A  small  drain  may  be  inserted  on  each  side,  but  it 
is  not  necessary.  Mr.  Morraut  Baker  secured  the  articular  surfaces 
in  contact  by  means  of  steel  needles  fitted  with  handles.  The 
needles,  large  sized  steel  knitting  needles,  are  passed  through  the 
skin  of  the  leg  and  obliquely  through  the  bones  on  each  side  of 
the  joint,  the  handles  removed,  and  the  needles  left  in  situ  till 
union  has  occurred.  Others  substitute  bone  pegs  for  the  needles, 
passing  the  pegs  along  the  holes  made  by  the  needles.  The 
pegs  are  then  cut  off  short  and  left  in  permanently.  Tenotomy 
of  the  hamstring  tendons  may  be  required 
to  bring  the  bones  into  apposition  if  there 
has  been  much  displacement.  The  limb 
should  then  be  placed  in  plaster  of  Paris 
or  on  a  (Want's  or  other  form  of  excision 
splint ;  but  the  kind  of  splint  is  not  very 
material  if  the  bones  are  well  secured  in 
good  position  by  the  pegs  in  the  way 
described  above.  After  convalescence  the 
knee  should  be  kept  for  at  least  a  year  in 
a  well-fitting  leather  splint,  as  there  is  a 
great  tendency  for  the  bone  to  yield  and 
the  limb  to  become  flexed. 

Deformities  about  the  knee.  — 
Ankylosis  in  a  semiflexed  position. — When 
recent  and  fibrous,  gradual  extension  by 
weight  combined  with  a  sandbag  on  the 
knee  may  be  effectual,  but  not  if  there 
is  already  partial  dislocation  backwards 
and     rotation     outwards    of     the     tibia. 

Forcible  extension,  except  in  very  recent  cases,  should  rarely  if 
ever  be  done.  The  complications  which  follow  are  haemorrhage 
leading  to  suppuration,  rupture  of  the  popliteal  vessels  shortened 
by  the  prolonged  flexion,  causing  diffuse  aneurysm  and  gangrene 
necessitating  amputation,  or  fracture  of  the  atrophied  femur.  An 
open  operation  is  always  much  better.  Division  of  the  adhesions, 
arthrcctomy,  and  tenotomy  of  the  hamstrings,  or  the  excision  of  a 
wedge  of  bone  from  the  femur  and  tibia,  had  better  bo  done,  or  in 
place  of  removing  a  wedge  of  bone  a  curved  incision  may  be  made 
through  the  bone  with  Butcher's  saw,  and  the  tibia  thus  slid  round 
the  femur  into  the  straight  position  (Fig.  573).  By  this  List  method 
no  bone  is  removed,  and  the  epiphyses  being  spared  there  is  less 
danger  of  a  shortened  limb.  Walsham  has  obtained  excellent  results 
from  it. 

Contraction  of  the  hamstring  tendons. — The  tendon  is  drawn  to 


Fio.  573. — Line  of  incision  in 
the  circular  division  of  the 
femur  for  ankylosis  of  the 
knee  in  the  semiflexed  posi- 
tion, a,  line  of  incision  ; 
n  and  c,  line  of  epiphyses. 
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the  surface  and  cut  through  by  moans  of  a  hook  through  a  short 
incision.  Subcutaneous  tenotomy  is  dangerous;  thus  the  external 
popliteal  nerve  may  bo  mistaken  for  the  biceps  tendon. 

Knock-knee  or  genu  valgum  is  a  deformity  in  which,  when 
the  knees  are  placed  together  in  the  extended  position  with  the 
patella:  looking  directly  forwards,  the  legs  diverge.  One  or  both 
knees  may  be  affected,  or  there  may  be  genu  valgum  on  one  side 
and  genu  varum  on  the  other. 

Cfiu*r. — Knock-knee  is  generally  the  result  either  of  rickets,  when  it 
occurs  between  the  second  and  the  seventh  year;  or  of  carrying  heavy 
weights,  long  standing  and  the  like,  when  it  is  most  common  iu  grow- 
ing, underfed  and  overworked  lads  and  girls  from  fourteen  to  eighteen. 
This  tendency  to  bend  is  often  spoken  of  as  late  rickets  (p.  308). 
The  result  is  that,  whether  from  an  S-shaped  rickety  curve  in  the 
young,  or  from  long  standing  causing  flat-foot  in  older  lx)ys  and  girls, 
there  is  an  excess  of  pressure  on  the  outer  half  of  the  lower  femoral 
and  upper  tibial  epiphyses  checking  growth,  which  continues  at  the 
normal  rate  on  the  inner  side,  so  that  the  inner  condyle  of  the  femur 
projects  below  the  outer  and  the  inner  tibial  tuberosity  alxrve  the  outer. 
Favouring  further  development  is  a  relaxation  of  the  internal  lateral 
ligament  and  a  contraction  of  the  biceps.  In  the  majority  of  cases 
the  osseous  lesion  is  certainly  present,  and  it  is  upon  this  that  the 
deformity  in  rickety  cases  usually  depends,  though  it  must  Imj 
admitted  that  in  some  of  those  rapid  cases  induced  by  excessive 
weight-bearing  in  weakly  lads  a  relaxation  of  the  ligaments  may  be  the 
principal  factor.  The  contraction  of  the  biceps  tendon  when  present 
should  be  regarded  as  the  result,  and  not  as  the  cause  of  the  affection. 
The  bony  deformity  differs  ;  in  some  cases  it  is  chiefly  the  excessive 
length  of  the  internal  condyle  which  projects  under  when  the  knee 
is  bent  and  the  plane  of  the  knee-joint  is  no  longer  horizontal  but 
slopes  from  the  inside  upwards  and  outwards.  In  other  cases  it 
is  the  inner  tuberosity  of  the  tibia  which  produces  the  deformity. 
The  a?  rays  serve  as  a  means  of  distinguishing  between  the  two  forms. 

Trrntmifiit. — In  slight  rickety  eases,  keeping  the  child  entirely  off 
its  legs,  the  application  of  splints,  and  the  internal  use  of  appro- 
priate remedies,  will  generally  effect  a  cure.  In  confirmed  cases, 
and  iu  older  patients,  however,  little  must  be  expected  from  splints 
or  instruments.  By  their  use  the  limb  can  no  doubt  l>e  straightened, 
but  only  at  the  expense  of  stretching  the  external  lateral  ligament, 
the  legs  being  rendered  flail-like,  and  the  patient  beiug  unable  to 
walk  or  even  stand  without  his  irons.  For  such  some  form  of 
osteoclasia  or  osteotomy   is  usually  required. 

(A)  Osteoclasia  consists  in  breaking  the  bone  either  with  the  hands 
or  with  the  osttocfast.  Manual  osteoclasia  is  seldom  employed  except 
for  the  correction  of  rickety  bow-legs  or  knock-knee  in  young  children 
when  the  bones  are  moderately  soft.  For  fracturing  larger  and 
stronger   bones   the  osteoclast  is  required.     The   limb  is  properly 
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adjusted  between  the  amis  of  tbfl  instrument  and  the  force  applied 

by  levers  in  Thomas's  og| last  or  by  means  of  s  tesei  in  <i  rattan's. 

(II)  QMrotomy  is  usually  done  on  the  femur  1  * v  Maeewcu's  or 
Reeves'  modified  o^stou'H  method.  1-  Jfawtwn1*  qpefttften  oott- 
sista  iu  chisel  1  log  through  the  femur  just  above  the  epiphysis, 
hut  leaving  the  posterior  surface,  which  is  in  contact  with  the 
popliteal  artery,  intact,  aud  snapping  this  across  bv  forcibly  hn idl- 
ing the  bone»  2,  In  Reeve*  modification  nf  Qga&omfi  operation  the 
internal  condyle  is  tirat  loosened  with  a  chisel,  and  then  made  to 
slide  upwards  on  the  shaft  of  the  femur  by  forcibly  straightening  the 
leg*  The  chisel  is  introduced  behind  the  synovial  membrane  and 
should  not  be  driven  so  far  into  the  condyle  as  to  endanger  the 
opening  of  the  joint.  The  line  of  incision 
through  the  femur  in  these  operations  is 
shown  in  Fig.  574.  The  incision  in  the  soft 
tissues  which  in  either  operation  should  be 
1 1 1»  rely  long  enough  to  admit  the  osteotome, 
may  in  each  lie  mafic  vertically  two  tm_ 
impish  above  the  patella  aud  midway  be- 
tween the  inner  edge  of  the  rectus  and  the 
uiidon  of  the  adductor  ma^mi*.  3,  When 
it  is  the  inner  tuberosity  of  the  tibia  which 

We  most  of  the  deformity  some  prefer  to 
excise  a  wedge-shaped  piece  out  of  the  tiliia, 
then  to  cut  through  or  break  the  fibula.  In  a 
very  had  case  l>oth  femur  and  tibia  may  be 
divided  In  any  case  the  leg  must  be  bent 
well  inwards,  and  the  tendency  of  the  bin.-ps 
in  particular  to  reproduce  the  deformity  ['ri- 
ven ted.  The  operation  must  be  performed 
autiscptically  and  the  limb  secured  to  a  long 
eptint,  Of  plltoed  in  Ravariau  plaster  splints 
it)  a  straight  position  for  about  a  mouth,  and 
subsequently  kept  iu  an  ordinary  planter  case  for  six  weeks  to  two 
months  till  sound  union  has  taken  place. 

Genii  varum,  or  bow-lege,  is  the  opposite  deformity  to  genu 
valgum,  end  what  has  been  said  of  the  latter  *i  regards  pathology, 
treatment,  etc.,  will  apply  to  it  if  external  be  substituted  for  interual 
iu  the  phraseology.  It  is  frequently  associated  with  a  bowing  of  the 
shaft  of  the  tibia,  either  at  its  upper  or  its  lower  third,  and  KHnetimes 
with  a  bowing  of  tin.-  femur,  including  the  ueek,  coxa  vara  (p.  1148). 

Genu  recurvatum  or  rotrorsum  is  a  condition  of  over-extension 
at  the  knee.  It  is  frequently  present  in  a  slight  degree  in  cases  of 
knock-knee.  It  sometime*  occurs  as  a  congenital  affection;  the 
hypcrex  tension  may  thru  he  extreme,  the  feet  touching  the  gl 
When  it  is  combined  with  knock -knee  the  irons  for  the  latter  affec- 
tion should  have  a  famt  hl«m.      In  congenita]  cases  division  of  the 


Fie,  $74.— A,  line  of  sec- 
tion in  Macawon*;  B, 
iu  Dgatau'e  i  ;uid  0,  in 
Reeves1  modified  OgHto&'s 
operation ;  D,  (UMfll 
of  wedge  from  klbk  (*ftet 
Ms  n  ton). 
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quadriceps  may  be  necessary,  but  continual  attempts  at  flexion  aud  the 
use  of  an  instrument  with  ;i  cog- wheel  at  the  knee  will  usually  suffice. 

Flail  knee. — Arthr&fesis. — When  as  the  result  of  infantile 
paralysis  the  knee  is  unable  to  support  the  weight  of  the  body  yet 
the  femur  can  be  moved  by  the  psoas  and  iliacus,  a  resect i oil  of  the 
knee-joint,  with  the  object  of  obtaining  bony  union,  is  indicated. 

Amputation  through  the  knee  may  be  done  whenever  the  skin 
of  the  upper  third  of  the  leg  can  be  utilised  for  flaps.     It  is  perhaps 
best  done  by  lateral  flaps  after  Stephen  Smith's  method.     Two  lateral 
skin  flaps  arc  cut,  the  inner  a  little  the  longer,  from  each  side  of  the 
upper  third  of  the  leg,  the  incisions  l>egiuning  in  front,  an  inch  below 
the  tubercle  of  the  tibia,  and  ending  behind  at  the  centre  of  the 
popliteal  space.     The  soft  tissues  are  next  divided  by  a  circular 
sweep  of  the  knife  by  strongly  flexing  the  knee  and  entering   the 
point  of  the  knife  between  the  semilunar  cartilages  and  the  tibia, 
the  ligamentum  patelhe  and  crucial  ligament  are  at  the  same   time 
cut  through,  so  that  the  semilunar  cartilages  remain  on  the  condyles 
of  the  femur,  and  with  a  continuation  of  the  cut  all  the  popliteal 
structures  are   divided.      The   stump  (Fig.  572)  is*  then   seen   to 
contain  practically  no  muscle ;  the  jK)pliteal  artery  and  vein  which 
closely  adhere  have  to  be  separated,  and  are  the  only  large   vessels 
requiring  to  be  tied.     The  nerves  are  shortened  and  the  skin  sewn 
up.     The  result  is  a  broad  cushion  below  the  condyles  of  the  femur 
upon  which  the  patient  can  soon  walk,  and  the  apparatus  can  be 
fitted  at  an  early  date,  for  there  is  no  muscle  to  waste.     The  scar 
lies  between  the  condyles  and  is  gradually  drawn  up  behind.      The 
patient  retains  the  full  leverage  of  the  femur  as  the  quadriceps  con- 
tinues to  act  on  the  end   of   the  bone.     The  one  difficulty   is  the 
length  of  flap  required   to  cover  the  broad  condyles. 

Burst*  and  cyst*  about  the  knee-joint  (see  p.  373). 

Popliteal  aneurysm  (see  p.  403\ 

Popliteal  abscess  (see  p.  440). 

Disease*  of  the  Ley  and  Foot. 

Ulcer  of  the  ley  (see  p.  33). 

Varicose  veins  (see  p.  428). 

Diseases  of  the  Leg-bones. — Septic  inflammation  of  the  tibia 
ami  fibula  is  very  frequently  traumatic  in  origin  owing  to  the  super- 
ficial position  of  the  tibia  and  its  liability  to  compound  fracture.  It 
is  also  due  to  ulceration,  syphilitic,  malignant,  etc.,  extending  to 
the  bone.  Septic  osteomyelitis  due  to  staphylococci  and  tuber- 
culous osteomyelitis,  is  most  frequent  at  the  upper  end  of  the  tibia, 
then  at  the  lower  end,  and  least  frequent  in  the  fibula. 

Inflammation  commencing  in  the  middle  of  the  bone^  is  usually 
periosteal,  due  to  typhoid  fever  or  syphilis.  An  acute  swelling 
forms,  and  being  cut  into  pus  is  found  beneath  the  periosteum,  or 
the  bone  of  the  end  of  the  diaphysis  is  found  softened  and  breaking 
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down  into  pus.  If  not  quickly  let  out,  the  pus  raises  the  periosteum 
throughout  the  shaft  and  necrosis  results,  necessitating  the  removal 
of  the  whole  diaphysis.  The  unaffected  bone  maintains  the  leg  in 
position  until  a  new  shaft  has  formed. 

Both  the  upper  and  lower  end  of  the  tibia  may  become  enlarged, 
and  over  a  limited  area  very  painful  to  pressure,  owing  to  a  central 
abscess  with  necrosis.     (See  further  pp.  312  et  seq.) 

Malignant  disease  of  the  ley  bones, — Myeloid  sarcoma  arises  most 
commonly  in  the  head  of  the  tibia,  next  in  the  cancellous  tissue  of 
the  lower  end.  It  may  undergo  myxomatous  degeneration,  become 
filled  with  blood  and  pulsate,  but  some  sarcomatous  material  remains 
in  the  wall.  It  is  a  question  whether  a  true  aneurysm  (p.  364)  does 
exceptionally  develop  in  the  head.  A  slowly  increasing  swelling,  a 
gumma  being  excluded,  should  be  explored,  and  will  prove  to  be  either 
myeloid  sarcoma  or  quiet  necrosis.  Evacuation  from  its  shell  will 
suffice  in  the  early  stage  ;  if  it  has  already  spread  beyond,  amputation 
immediately  above  can  be  regarded  with  confidence  as  a  cure. 

Periosteal  sarcomas  form  on  the  shin  following  injury,  but,  as 
is  evident,  there  must  be  some  pre-existing  tendency  in  the  patient, 
as  there  is  no  part  so  commonly  exposed  to  small  injuries.  The 
growth  is  rapid  ;  a  gumma  being  excluded,  amputation  through  the 
lower  third  of  the  thigh  with  excision  of  the  glands  in  the  groin  offers 
the  only  hope,  but  the  prognosis  as  to  recurrence  is  unfavourable. 

Callus  tumours  of  a  less  malignaut  nature  may  be  seen. 

S<mamous-celled  carcinoma. — From  the  epitheliomatous  degenera- 
tion of  an  ulcer  (it  has  been  found  occasionally  to  be  sarcoma), 
epithelioma  infiltrates  the  tibia,  reaches  the  medullary  cavity,  and 
may  be  complicated  by  septic  necrosis.  A  small  piece  may  be  cut 
out  of  the  ulcer  and  examined  microscopically.  Amputation  is 
required  either  through  the  upper  third  of  the  leg,  the  knee-joint, 
or  lower  third  of  the  femur  with  excision  of  the  glands  in  the  groin. 
The  prognosis  as  to  cure  is  good  if  the  disease  is  not  left  too  long. 

Amputation  through  the  leg  (Fig.  170,  p.  423)  is  indicated  for 
injury  when  the  foot  or  lower  third  of  the  leg  is  so  far  smashed  that 
all  three  of  the  main  arteries  are  occluded,  also  for  extensive  septic 
and  tuberculous  disease,  elephantiasis  and  madura  foot,  but  not  for 
senile  and  diabetic  gangrene,  for  which  amputation  through  the 
thigh  is  required. 

Amputation  through  the  leg  is  generally  done  by  anterolateral  and 
postcro-lateral  flaps  (Fig.  547),  the  two  being  in  length  about  one 
and  a  half  times  the  diameter  of  the  limb  at  the  level  of  the  division 
of  the  bone.  The  an tero- lateral  flap  must  be  raised  by  keeping 
the  edge  of  the  knife  throughout  against  the  bone  and  interosseous 
membrane,  so  that  the  anterior  tibial  artery  can  run  to  the  end  of 
the  flap  without  injury.  The  longer  this  flap,  especially  in  Teale's 
amputation  (Fig.  -"348),  the  more  important  it  is  that  the  artery 
should   not  be  injured.     The  postero-lateral  flap  includes  skin  and 
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subcutaneous  tissue  but  no  muscle,  the  muscle  being  cut  through  in 
a  circular  fashion  behind.  The  division  of  the  fibula  by  the  saw 
should  be  completed  before  the  tibia  to  avoid  splintering.  The 
sharp  edge  of  the  tibia  must  be  sawn  off  obliquely,  so  that  it 
shall  not  subsequently  protrude. 

Diseasos  of  tho  Ankle-joint  and  Foot. — Inflammation*  com- 
mencing in  t/ie  ankle-joint  are  rare,  except  traumatic  inflammation 
from  sprains. 

Suppurative  arthritis  may  extend  from  a  septic  inflammation  of 
the  tibia  or  l>e  pyamiic. 

Tuttfrcuhu*  disease  of  the  ankle  generally  commences  in  the  neigh- 
bouring bones,  tibia  or  astragalus,  or  between  the  astragalus  and 
os  calcis.  Aching  pain,  stiffness  in  the  joint,  pain  in  the  heel,  heat 
over  the  malleoli,  bulging  of  the  tendons  in  front,  or  filling  up  of  the 
spaces  on  either  side  of  the  tendo  Achillis  in  a  young  patient,  later 
goes  on  to  suppuration  and  the  formation  of  sinuses  with  caries  of 
the  adjacent  bones. 

Tuberculous  disease  may  appear  in  the  foot  first  as  distension 
of  a  tendon  sheath  to  form  a  ganglion,  a  bulging  of  the  synovial 
membrane  between  one  of  the  tarsal  bones,  pain  on  deep  pressure, 
induration  and  superficial  oedema,  finally  suppuration  and  formation 
of  sinuses  with  progressive  caries. 

Treatment. — Rest.  The  foot  is  fixed  at  a  right  angle  to  the  leg 
in  a  plaster  or  silicate  bandage.  The  patient  can  get  about,  with 
the  knee  bent  to  a  right  angle  on  a  kneeling  pin  fitted  with  a  leg 
rest,  or  he  may  use  a  Thomas's  knee-joint  splint  (Figs.  570,  571). 

Operations  on  the  ankle  and  foot  for  tuberculous  disease. — 
Injection*  may  be  made  below  or  in  front  of  the  tips  of  the  malleoli 
or  on  either  side  of  the  tendo  Achillis  into  the  joint,  or  into  the 
sides  or  dorsum  of  the  foot. 

Arthrectomy  of  the  ankle. — The  joint  may  be  exposed  from  the 
outer  or  inner  side  or  by  cutting  across  the  front.  If  the  last 
method  is  employed  the  tendons  and  nerve3  should  be  sutured  at 
the  end  of  the  operation.  It  may  also  be  done  by  cutting  across 
the  os  calcis  from  below,  as  in  PirogofTs  amputation,  and  flexing 
the  foot  till  the  instep  touches  the  leg.  The  astragalus  is  thus 
carried  forwards,  also  the  lateral  ligaments,  and  the  joint  is  entered 
from  behind.  At  the  end  of  the  operation  the  divided  os  calcis  is 
fixed  together.  This  is  the  only  method  of  doing  arthrectomy 
without  injuring  important  structures. 

Ejrcision  of  the  ankle-joint  is  rarely  of  service.  The  division  of 
the  lateral  ligaments  and  the  loss  of  the  malleoli  leave  the  joint  so 
weak.  The  best  method  is  an  extension  of  the  posterior  arthrectomy 
just  described  (Mikulicz's  method).  After  flexing  the  foot  till  the 
instep  touches  the  leg,  the  astragalus  can  be  removed,  the  inner 
side  of  the  malleoli,  the  under  surface  of  the  tibia,  the  tibio-fibular 
articulation,  the  adjacent  tendons  can  all  be  well  scraped,  and  then 
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the  os  raleis  united  and  the  foot  kept  fixed  at  a  right  angle, 
have  obtained  good  union  by  this  operation. 

Excision  of  the  os  calcis  is  indicated  when  the  tuberculous  disease 
begins  in  the  os  caleis  or  is  situated  between  that  bone  and  the 
astragalus.  A  horizontal  incision  is  made  (Fig.  575,  1)  round  the 
heel  immediately  above  the  sole,  commencing  from  the  inner  side 


Fio.  575. — Excision  of  the  o.s  caleis. 

behind  the  sustentaculum  tali  so  as  not  to  injure  the  plantar 
arteries  and  nerves,  and  ending  at  the  calcaneocuboid  articulation. 
The  bone  is  removed  after  retracting  the  flap,  the  tendo  A  chillis 
sutured  to  the  astragalus  and  sole,  and  the  flap  sutured  in  position. 
The  scar  is  not  pressed  on,  but  the  patient  becomes  flat-footed  from 
the  astragalus  sinking  down.     Any  tendency   to  inversion  must  be 


Fuj.  570,  —  Incisions  on  the  iuncr  bide  of  the  foot.      1.   Excision  of  the  astragalus. 
2.   Excision  of  the  scaphoid.     3.  Amputation  of  the  great  toe. 

corrected.  Or  the  calcaneocuboid  joint  can  be  excised  by  an  incision 
over  it  (Kig.  575,  2). 

Excision  of  the  astragalus  may  be  done  in  excising  the  ankle- 
joint.  It  can  also  be  done  in  front,  especially  when  required  for 
dislocation  or  to  rectify  club-foot,  by  an  incision  in  the  line  of  the 
dorsal  tendons  which  are  retracted  (Fig.  570,  1). 

Tuberculous  disease  of  the  anterior  tarsus  and  metatarsus  may  be 
dealt  with  by  cutting  down  over  the  bones,  bv  splitting  the  foot  down 
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the  middle  lietween  two  of  the  toes  and  retracting  each  side,  or  bj 
excising  the  hones  of  the  anterior  tarsus,  also  tin?  bones  of  th« 
metatarsus  by  making  two  lateral  incisions,  then  raising  the  soft 
parts  by  undermining  with  raspatories. 

7'he  tumours  of  the  foot  are  fihromas  and  myeloid  sarcomas. 

Deformities .  of  the  Foot. 

Talipes  is  a  distortion  in  which  the  relations  of  the  tarsal 
bones  to  each  other  and  to  the  liones  of  the  leg  are  variously 
altered,  and  the  bones  held  in  their  abnormal  position  by  altera 
tion  in  the  shape  of  the  bones  and  by  the  contraction  or  shortening 
of  certain  of  the  muscles,  ligaments,  and  fascia?  attached  to  the 
foot. 

Came. — Talipes  may  cither  be  congenital  or  acquired. 

The  coHijmital  form   has  been  attributed  to — 1,  spastic  muscular 
contraction  induced  by  some  lesion  of  the  nerve-centres  ;    2,   mal- 
positions   of    the  foetus   hi    vtcro ;    3,  structural  alteration   in  the 
form   of   some   of    the  tarsal  bones.     The  supporters  of    the  first 
view  maintain  that  the  bones  are  drawn  into  their  abnormal  position 
by  muscular  contraction,  and  regard  any  alteration  in  the  shape  of 
the  bones  as  the  result  and  not  as  the  cause  of  their  malposition  ; 
whilst  those  who   uphold   the  second   and  third  views  deny   that 
spastic  contraction  occurs,   as  no  lesion  of  the   nerve-centres   has 
been   found   to  account  for  it,  and  look  upon   the  contraction  of 
the  muscles  as  merely  due  to  adaptive  shortening  consequent  upou 
the  altered  position  of  the  bones.     The  congenital  variety  is  some- 
times hereditary,   very  occasionally  occurs    in   several  members  of 
the  same  family,  and   is  frequently  associated  with  other  congenita) 
malformations  as  spina  bifida,  meningocele,  etc.     The  acifniretl  form 
is  generally  the  result  of  infantile  paralysis,  the  bones  then  either 
being  drawn    into   their   abnormal  positions  by   the  contraction  of 
the  muscles  antagonistic   to    those    paralysed,   or   falling   into   the 
abnormal  positions  by  the  weight  of   the  foot.      In   either  case  the 
weight  of  the  body  in  standing  and   walking  tends  more  and  more 
to   confirm    this    faulty   position.      Amongst   other  causes    may  be 
mentioned  long  continuance  of  the   foot   in  the  extended  position, 
disease  of  the  ankle  or  tarsus,  yielding  of  the  ligaments,  etc. 

Tali jhh  n/ u i tins  (Figs.  577,  578)  is  nearly  always  an  acquired 
affection,  and  generally  due  to  infantile  paralysis  of  the  anterior  or 
extensor  muscles  ;  as  a  congenital  affection  it  is  very  rare.  Walsham 
saw  two  cases  only  during  the  seventeen  years  he  had  charge  of 
the  orthopaedic  department  of  St.  Kirtholomcw's.  The  heel  is 
drawn  upwards  by  the  tendo  Achillis,  and  the  anterior  part  of 
the  foot  is  in  consequence  depressed  and  held  in  the  extended 
position.  The  weight  of  the  body  is  thus  transmitted  through  the 
heads  of  the  metatarsal   bones,  which,  together  with  the  anterior 
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part  of  the  tarsus,  are  bent  downwards  and  hack  wards  from  the 
transverse  tarsal  joint  and  fixed  in  this  position  by  the  adaptive 
shortening  of  the  planter  fascia,  ligaments  and  muscles,  thus 
rendering  the  sole  of  the  fool)  uniwUundlv  concave,  a  condition 
known  as  p§$  r<tm*.  The  patient  walks  with  fatigue  and  lameness 
on  the  balls  of  his  toes  (Fig.  577),  and  if 
both  feet  are  affected  he  may  be  unable  to 
walk  at  alL  When  the  extensor  muscles  of 
the  toes  are  completely  paralysed  the  toes 
may  be  bent  under  as  shown  in  Fig.  578, 
and  the  patient  walks  on  the  dorsum  of  the 
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■  ►r  even  on  the  dorsum  of  the  foot.      Turns  and  perhaps  ulcers 
are  then  formed,  rendering  walking  exceedingly  puiuful  or  impossible. 
In  longstanding  cases,  in  consequence  of  the contraction  being  greater 
OH  the  inner  than  on  the  outer  side  of  tbe  lobs, 
an  inward  twist  is  given  to  the  foot  (egwiwo- 
■-).      At   times   the  teiido   Achillis  is   not 
sufficiently  shortened  to  druw  up  the  heel,  but 
;it  th>  r  intruded  as  to  prevent 

the    fi«it    being    placed   beyond   a   right   angle 
With  'he  Leg.      This  condition  is  spoken 
r*tjhf-tntifli'rf  font mrt ion  nf  the  tendo   Achillis 
of  as  rtctanguiar  tttfijw. 

Taiijtra  wtrus  is  the  most  complicated 
variety  of  club-foot,  and  is  the  most  common 
of  the  congenital  forms.  I'iy  some  the  distor- 
tion    hen-  described   48  varus  is  called  ryn.*W 

rnnm.     We   prefer,    howefer,    to    apply   the 

simple  term  port**  to  the  form  under  consideration,  and  eqwmtHWnti 

to  cases  of  eijuuius  in  which  there  is  added  ;t  seeondary  twisting 
mu;irds  of  the  foot.  In  varus  (Fig.  570),  the  os  ealeis  is  drawn 
up  by  the  tendo  Achilla,  nit  in-  the  astragalus  partially  out  of 
(he  juiklf  joint,  and    the   bones    in    front    of   the   transverse    tarsal 


Kiu.    57P.  —  r«ugenitid 

lalfpw  TdmB.    sLBtr- 

tkalonic  vi  'h      lh  wpi  Lai 
Museum- 


1IG6  DISEASES   OF   REGIONS. 

joint  :tre  drawn  inwards  and  upwards  by  the  tibialis  anticus  and 
posticus,  so  that  the  scaphoid  is  placed  internal  to  the  astragalus 
instead  of  in  front  i>f  it.  whilst  its  tuberosity  is  in  close  contact  with 
the  internal  malleolus.  The  ligaments  on  the  inner  bide  of  the  sole 
and  lietwceii  the  tihia  and  astragalus  are  shortened,  and  are  often 
the  chief  agents  holding  the  Imues  in  their  deformed  posit iou.  In 
severe  cases,  hnwcver,  the  astragalus  is  itself  deformed,  its  head 
looking  almost  directly  inwards  instead   of   forwards    and   slightly 


Fus.  r»SO.--ronj;eiiital  v.iru*.     Three  grades  of  severity. 
liiT.-tntVt  Suiyery.  ■ 

inwards.  Thus,  in  a  well-marked  case  (Fig.  580,  a  and  b),  the 
heel  appears  drawn  up,  the  anterior  j>art  of  the  foot  add  tic  ted  and 
inverted,  the  inner  border  turned  upwards  or  inverted,  and  the  outer 
border  downwards,  so  that  the  sole  looks  l>aekwards  and  the  dorsum 
forwards,  the  long  axis  of  the  foot  being  at  the  same  time  shortened 
and  bent  upon  itself,  the  sole  unnaturally  concave,  and  the  plantar 
fascia  tense.      In  severe  cases  (Fig.  .">N0,  c),  the  inner  liorder  of  the 
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foot  in:iy  be  in  contact  with  the  leg,  and  when  the  foot  has  been 
walked  ujmhi  the  sole  looks  upwards  as  well  as  backwards,  and  the 
dorsum  downwards  as  well  as  forwards  ;  whilst  the  sole  is  narrowed 
by  the  approximation  of  the  fifth  metatarsal  bone  to  the  firsts  and  a 
bursa  often  forms  over  the  outer  border  of  the  dorsum.  In  the 
nrtfiirreti  form,  which  is  generally  due  to  infantile  paralysis,  the 
history  of  the  case,  the  wasting,  shortening,  coldness  and  passive 
congestion  of  the  limb,  and  often  the  absence  of  rigidity,  will 
commonly  serve  to  distinguish  it  from   the  congenital. 

Talipes  calcaneus. — The  congenital  variety  is  rare,  except  in 
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connection  with  spina  bifida.  The  anterior  part  of  the  foot  (fig,  58  I  >  is 
drawn  up  mid  often  a  little  everted  or  inverted,  and  generally  h.  Id 
rigid]}  in  this  position  by  the  contraction  of  tin-  extensor  mn 

In  the  acquired  tOttd  (Fig.  "»*!),  which  is  commonly  the  rouli  of 
in fnu tile  paralysis  of  the  calf  muscles,  the  heel  is  placed  Hrst  on  the 
ground  in  walking,  hut  then'  is  no  drawing  up  of  the  foot  by  the 
uxten.sin.s-  The  anterior  prut  of  the  foot  drops  downwards  from  the 
transverse  lumal  joint,  and  the  temlo  Aehillis,  mutflftfl  Of  standing 
out  tensely  as  in  the  normal  I  oof,  can  often  hardly  be  Ml. 

Tali}*e$  valtfus  or  Jlni-foaL — The  longitudinal  and  transverse 
arches  of  the  foot  are  flattened  and  the  anterior  part  of  the  foot 
is  more  or  less  everted.  Though  rare  as  a  congenital,  it  is  very 
common  as  an  acquired  deformity,  and  as  such  is,  perhaps,  most 
often  due  to  the  yielding  *»f  the  ligaments  of  the  sole  and  the 
relaxed  state  of  the  muscles  which  normally  support  the  plantar 
arches,  in  consequence  of  general  debility  and  want  of  muscular  tone, 
combined  with  long  standing  or  carry- 
ing heavy  weights  with  the  feet 
abducted.  Heuce  its  frequency  in 
growing  ami  under-fed  lads,  errand- 
boys,  policemen,  waiters,  housemaids, 
and  the  like.  Amongst  other  causes 
may  be  mentioned  rheumatism, 
gonorrhoea,  rick  eta,  sprains  of  the 
plantar  ligaments,  and  spasm  or 
paralysis  of  certain  muscles  of  the 
leg.  It  is  also  met  with  in  badly-set 
cases  of  Pott's  fracture.  The  eal- 
caneo-scaphosd  ligament  and  plantar 
fascia,  and  to  a  less  extent  the  other  ligaments  of  the  sole,  are 
elongated,  and  the  bones  on  the  inner  side  of  the  foot,  instead  of 
forming  an  arch,  are  depressed  tod  in  contact  with  the  ground. 
The  bones  in  front  of  the  transverse  tarsal  joint  are  at  the  same 
time  more  or  less  abducted  and  everted,  leaving  the  head  of  the 
astragalus,  which  is  itself  depressed,  partly  exposed  on  the  iuner  side 
of  the  foot.  The  patients  suffer  from  meta tarsalgia  {see  below)  and 
sweating  feet. 

In  severe,  and  generally  in  congenital  cases,  the  heel  and  front  of 
the  foot  are  drawn  up  by  the  tendo  Achillis  and  the  anterior  muscles 
respectively,  whilst  the  outer  border  of  the  foot  is  raised  from  the 
ground.  The  acquired  form  is  often  productive  of  so  much  crippling 
and  pain  as  to  render  the  sufferer  unable  to  follow  any  employment 
which  necessitates  much  standing  or  walking.  The  foot  (Fig. 
looks  broader  and  longer  thmi  natural,  the  sole  is  flat,  the  inner 
border  in  contact  with  the  ground,  and  the  internal  malleolus 
depressed  ;  whilst  two  prominences,  formed  by  the  tuberosity  of 
the  scaphoid  and   the   partially   exposed   head   of   the  astragalus, 
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if  on  the  posterior  aspect,  cause  an  aneurysm  of  the  popliteal  artery. 
The  pedunculated  form  is  easily  removed  with  a  chisel.  A  sessile 
multiple  form  of  exostosis  is  seen  in  connection  with  rickets,  and 
may  end  in  sarcoma. 

Cysts  of  the  femur  are  hydatid,  or  may  Imj  the  result  of  quiet 
necrosis,  and  may  not  be  noticed  until  there  is  a  spontaneous 
fracture,  when  amputation  is  generally  indicated. 

Swelling  due  to  callus  is  occasionally  seen  after  fracture  in  a 
rickety  child   and  may  be  mistaken  for  a  tumour. 

Gumma  of  the  femur,  acquired  or  inherited,  appears  as  a  rapidly- 
developing  thickening  of  the  femur,  which,  if  in  the  middle  of  the 
shaft,  is  likely  to  be  confused  with  periosteal  sarcoma.  At  the  lower 
end  of  the  bone  it  resembles  not  only  periosteal  sarcoma,  but  also 
endosteal  myeloid  sarcoma  and  cent  ml  osteomyelitis.  If  the  tumour 
be  suspected  to  be  syphilitic,  the  patient  should  be  treated  for  ten 
or  fourteen  days  with  iodide  of  potassium  and  mercury  in  full  doses. 
If  no  satisfactory  improvement  results,  the  tumour  should  be  incised, 
when  little  yellow  points  of  degeneration  may  be  seen  on  the 
section.  A  piece  of  the  tumour  should  be  removed  and  should  be 
examined  microscopically,  whilst  the  wound  is  filled  with  gauze  and 
the  antisyphilitic  remedies  continued  till  a  report  of  its  nature  has 
been  obtained. 

Sarcoma. — The  lower  third  of  the  femur  is  the  typical  seat  of 
sarcoma.  A  myeloid  sarcoma  is  of  slow  growth,  uniformly  enlarg- 
ing the  bone  without  pain  or  inflammation,  a  gumma  is  excluded 
by  drugs,  quiet  necrosis  by  incision.  The  tumour  on  section  will 
appear  of  a  maroon  colour,  be  cystic  or  contain  blood.  The  shell 
in  which  it  is  enclosed  may  be  evacuated,  or  the  lower  end  of  the 
femur  excised  and  the  surface  of  the  tibia  being  cut  off,  the  two 
bony  ends  are  united  ;  or  amputation  may  be  done  with  a  practical 
certainty  of  curing  the  patient.  A  myeloid  sarcoma  at  the  upper  end 
of  the  femur  is  similarly  treated  by  evacuation  of  the  shell,  excision 
of  the  upper  end  of  the  bone,  or  amputation  at  the  hip-joint. 

Periitsteal  sarcoma  is  the  most  malignant  of  all  growths. 
Secondary  growths  always  follow  in  the  inguinal  and  lumbar 
glands.  There  may  also  be  enlargements  of  the  liver,  scattered 
growths  on  the  surface  of  the  lungs,  with  hemorrhagic  pleural 
effusion — indeed,  the  last  seems  to  be  a  very  common  sequence. 
A  periosteal  sarcoma  being  found  on  exploration,  amputation  at  the 
hip-joint,  with  excision  of  the  glands  in  Scarpa's  triangle  should  be 
done.  In  this  way  life  may  be  prolonged  from  the  time  of  opera- 
tion for  six  to  twelve  months  ;  the  longest  time  we  have  ourselves 
known  is  fifteen  months,  the  stump  remaining  sound  aud  the  signs 
of  secondary  growth  being  ushered  in  by  a  pleural  effusion. 
Cases  of  sarcoma  stated  to  be  cured  by  amputation  are  central 
myeloid  sarcoma,  gumma,  quiet  necrosis,  callus  tumour,  or  alveolar 
hydatids. 
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Umliunan's    subcutaneous    section  ;     Kiugeralds   operation  ;    Kent 
Hughes'  operation;  or  forcible   rectification. 

Ttttotumt/ (Fig*  b#3)  is  indicated  where  there  is  nmch  rigidity  and 
the  foot  cannot  be  brought  into  its  natural  position  by  manipulation. 
Its  object  is  the  lengthening  of  the  shortened  tendon,  not  its  mere 
division.  The  lengthening  is  effected  by  the  organisation  of  the 
small-eel  1-exudation  which  is  poured  out  between  the  divided  ends 
uf  the  tendon.  Hence  the  importance  of  subcutaneous  division, 
that  is,  of  making  a  mere  puncture  in  the  skin  and  preventing  the 
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FlO.  588.— -Section  through  the  towur  third  of  I  he  leg  to  hIiow  tit*  rdatiottiaip  <«j  i\w 
va rioitB  tendons,  ( A  f  te r  Brau do  an d  E« m urcl  i ,  im 1 1  K o«  ah ig. )  f,  Pi  Ij u In.  t ,  Ti hin+ 
im.  Interosseous  membrane.  Muscles  and  tend  one :  La.  Til  aid  is  until.' us  . 
cJJi.  Extensor  longai  Imlturiw.  tJ.fL  Extensor  loiijtvn  digitorutu.  ofti.  iVmncus 
longu*.  pn*&  T- mn  ens  brevin.  /./>.  Tibialis  postictal  /J.JI.  FUvm  longiM 
hrtljucis.  ;/.  i.  I  risi  i  &  nomine  and  buleii*  forming  tltu  tendo  AohiHfe*  ftt.  FlanUru* 
h  ■u-JnJi.  j  A  .ti.  fUatU  luiigu«  digitotuui.  Wtmnk  :  n.t.tt.  Anterior  tlblil  V 
^u+«.  Peroneal  WtfttJ.  jj-/.cj.  Posterior  tibial  Artery,  f,*.«.  Internal  tapbettOM 
vein.  r,*.r.  External  saplienouh  vein  Nerves:  Oj,ft,  Anterior  tibial  nerve, 
m.e.ti.  Muatulueutaneous  nerves.  pU.n,  Posterior  tibial  nerve.  *.s  n,  Short 
saphenous  nerve,     t.t.n.  Long  *a[ihenous  nerve. 


entrance  of  septic  matter  lest  suppuration  ensue  and  the  tendon 
become  adherent  to  its  sheath  or  fail  to  unite.  The  tendon  having 
been  made  tense  by  an  assistant,  pass  the  tenotome  beneath  it  with 
the  blade  on  the  flat ;  then  whilst  the  tendon  is  slightly  relaxed, 
turn  the  edge  of  the  tenotome  towards  the  tendon  and  cut  towards 
the  skin,  the  assistant  again  making  it  tense  to  facilitate  the 
division  but  relaxing  the  moment  it  is  felt  to  giro  way  lest  the 
skin  be  severed  and  the  puncture  be  converted  into  an  open  wound. 
The  puncture  should  be  covered  with  a  pad  of  antiseptic  gi 
and  the  foot  secured  to  a  splint  or  in  a  plaster-oM*aris  bandage, 
It  was  formerly  the  custom  to  place  the  foot  on  a  splint  in  the 
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deformed,  or  in  only  a  slightly  improved  position  for  a   few  days, 
until  the  puncture  had  healed  and  the  tendon  had  united,  before 
beginning    mechanical    extension    to    stretch    the    new    material 
between  the  divided  ends.      It  was  thought  that  if  the  foot  was  at 
once  rectified  and   the  ends  of   the  divided  tendon  consequently 
much  separated,  there  was  grave  risk  of  the  tendon  not  uniting, 
or  of  the  uniting  material  remaining  weak.     This  is  not,  however, 
the  case,  and   the  foot   may  be   safely  placed   immediately   after 
tenotomy  in  the  best  position  possible,  often  a  gap  of  a  quarter  of 
an  inch  to  half  an  inch,  or  even  more,  being  left  between  the  ends 
of  the  divided  tendon.     By  at  once  rectifying  the  position   of  the 
foot,  after  dividing  any  contracted  ligaments  that  may  still  hold 
the  bones  in  their  deformed  position,  much  time  is  saved  and  the 
necessity  of  expensive  extension-apparatus  is  avoided.     In  dividing 
the  posterior  tibial  tendon,  after  a  puncture  has  been  made  with 
a   sharp-pointed    tenotome,    a    blunt-pointed    tenotome    should    be 
substituted  for  it  lest  the  posterior  tibial  artery  be  pricked.      Should 
this  vessel    be  wounded,   all    that   is    necessary  is   to  apply   firm 
pressure   to  the  foot  and  ankle  by  a  pad  and  bandage.      Ou  no 
account  should  an  attempt  be  made  to  tie  it,  as  this  would  convert 
the  subcutaneous  into  an  open  wound.     Even  where  the  anterior 
as  well  as  the  posterior  tibial  artery  has  been  wounded  in  tenotomy, 
bleeding  has  been  readily  arrested  by  pressure,  and  no  harm  has 
ensued.     In  the  fat  ankle  of  an  infant  the  posterior  border  of  the 
tibia,   the  guide  to  the  tendon  of  the  tibialis  posticus,  cannot  be 
felt;  the  tenotome   should  then  be  entered  midway  between  the 
anterior  and   posterior  l>order  of  the   leg,  and  at  right  angles  to 
the  surface. 

Tendon  lengthening  has  the  advantage  of  exactness,  also  the 
divided  ends  do  not  retract  and  fail  to  adhere  so  that  their 
usefulness  remains  limited.  It  is  done  aseptically  through  an 
incision  in  the  line  of  the  contracted  tendon,  into  which  a  Z-shaped 
incision  is  made  and  the  cut  ends  allowed  to  slide  over  one  another 
until  the  tendon  is  sufficiently  lengthened,  when  they  are  fixed  in 
position  by  kangaroo-tendon  sutures. 

Tendon  shortening  or  advancement  is  not  of  much  use — e.g., 
shortening  of  the  tendo  Achillis  in  talipes  calcaneus — since  the 
muscles  are  weak  or  paralysed,  but  it  may  be  so  far  successful  in 
that  it  offers  a  resistance  to  further  deformity  from  the  unopposed 
action  of  the  antagonistic  muscles. 

Tendon  transplantation  or  transference  consists  in  partly  raising 
the  tendon  of  an  active  muscle  and  uniting  it  to  or  passing  it 
through  a  buttonhole  made  in  a  paralysed  tendon,  by  wrhich 
it  is  hoped  to  reinforce  the  muscle  weakened  by  paralysis,  whilst 
lessening  the  over-action  of  the  antagonistic  muscles.  It  has 
been  found  that  the  most  satisfactory  results  are  obtained  by 
substituting  a   muscle  by  one  of  the  same  group,  the  transference 


OPERATIONS   FOR  TALIPES.  1171 

of  which  shall  not  entail  working  at  an  unfavourable  angle.  Even 
if  no  marked  increase  of  movement  is  obtained  deformity  produced 
by  the  antagonistic  muscles  is  stopped  without  the  necessity  for 
apparatus.  For  reinforcing  the  tendo  Achillis  (Fig.  583)  the  peroneus 
longus  is  used,  for  the  tibialis  anticus  the  extensor  longus  hallucis, 
for  the  tibialis  posticus  a  strip  from  the  gastrocnemius  and  tendo 
Achillis.  The  peroneus  longus  is  reinforced  by  the  flexor  communis 
digitorum,  or  vice  versd. 

Syndesviotomy  consists  in  dividing  the  contracted  ligaments  which 
after  tenotomy  are  frequently  found  to  hold  the  foot  in  the  deformed 
position.  It  is  performed  by  passing  a  tenotome  deeply  into  the 
foot  over  the  situation  of  the  ligaments  to  be  divided,  and  cutting 
freely  through  them  whilst  they  are  put  on  the  stretch  by  an 
assistant  manipulating  the  foot.  The  position  of  the  foot  should 
then  be  rectified  by  wrenching,  and  a  plaster-of-Paris  bandage 
applied. 

Tarsectomy  has  for  its  object  the  removal  of  certain  bones  or 
portions  of  bones  from  the  tarsus,  so  as  to  allow  the  foot  to  be  at 
once  restored  to  its  normal  position.  It  should  only  be  undertaken 
in  inveterate  cases  after  milder  measures  have  failed.  The  opera- 
tions most  frequently  performed  are  Davy's,  or  the  removal  of  a 
wedge-shaped  piece  of  bone  from  the  tarsus ;  and  Lund's,  or  the 
excision  of  the  astragalus. 

Tarsotomy  is  the  operation  of  dividing  the  tarsus  transversely 
with  a  chain  saw,  and,  like  tarsectomy,  should  only  be  done  in 
inveterate  cases  and  never  in  the  infant. 

Phelps1  ojten  incision. — This  consists  in  making  an  incision  through 
the  soft  tissues  on  the  inner  side  of  the  foot  down  to  the  bones. 
The  tibialis  anticus  and  posticus,  the  abductor  hallucis  and  the 
calcaneo-scaphoid  ligaments  are  divided.  The  wound  is  then  stuffed 
with  aseptic  gauze  and  allowed  to  granulate  from  the  bottom. 

Buchanan's  subcutaneous  tectum. — A  tenotomy  knife  is  passed 
between  the  skin  and  the  plantar  fascia  half  across  the  sole  of  the 
foot,  and  all  soft  parts — the  muscles,  arteries,  nerves,  and  ligaments 
are  then  divided  down  to  the  calcaneo-scaphoid  joint. 

Fitzgerald's  operation  consists  in  dividing  subcutaneously  with  a 
chisel  the  neck  of  the  astragalus  and  the  os  calcis  just  behind  the 
posterior  articular  facet  for  the  astragalus,  and  in  then  drilling  the 
cuboid  in  several  places,  breaking  up  subcutaneously  the  scaphoid 
with  a  chisel  and  hammering  it  back  into  place. 

Kent  Hughes'  operation  consists  in  removing  a  wedge-shaped  piece 
of  bone  from  the  neck  of  the  astragalus  and  anterior  end  of  the  os 
calcis,  and  then  rectifying  the  foot  after  any  contracted  tendon  or 
ligament  that  may  prevent  reduction  has  been  divided. 

OgsUm  has  recommended  the  excision  of  Chopart's  joint.  In 
young  children  he  scoops  out  the  ossifying  centre  from  the  tarsal 
bones,  leaving  cartilaginous  shells  which  are  crushed  together. 

4  f  2 


1172  DISEASES  OF  REGIONS. 

Foreibfo  rectification. — This  is  done  by  a  Thomas's  wrench  or  by 
Grattan's,  Rcdard's,  or  some  other  form  of  osteoclast.  The  ligaments 
preventing  reduction  are  torn  across,  and  sometimes  the  bones  are 
broken. 

((')  Mechanical  treatment. — Until  recently  it  was  usual  to  keep  the 
foot  in  the  deformed  position  till  the  tendons  had  united,  and  then 
bring  the  foot  slowly  into  its  normal  position  by  gradually  stretching 
the  united  tendon.  The  apparatus  usually  employed  was  some  form 
of  Scarpa's  shoe  (Fig.  5S4)  or  other  cog-wheel  contrivance.  By  the 
majority  of  surgeons,  however,  plaster  of  Paris  is  now  substituted 
for  such  expensive  apparatus,  the  foot  being  secured  at  once  in  the 
plaster  in  the  best  possible  position.  In  slight  cases  division  of  the 
tendon  will  alone  be  sufficient  to  allow  of  this ;  in  more  severe  cases 
the  division  of  the  ligaments  will  also  be  necessary,  whilst  in  very 
severe  cases  removal  of  a  portion  of  bone  will  be  required.  If  plaster 
of  Paris  is  used  a  cotton-wool  bandage  should  always  be  employed 
beneath  the  plaster  to  prevent  injurious  pressure 
on  the  parts.  The  mechanical  supports  necessary 
after  the  foot  has  been  rectified  will  be  briefly 
mentioned  under  the  treatment  of  each  variety 
of  talipes. 

Physiological  after  treatment  is  most  important 
for  the  purpose  of  restoring  the  natural  move- 
ment of  the  joints  and  the  functional  activity  of 
the  muscles.  It  consists  in  active  and  passive 
exercises,  massage,  Faradization,  hot  aud  cold 
Ym  r>S4  —Scarpa'*  8l)on£nlg>  ana"  lastly,  in  teaching  the  patient  the 
shoe.  proper  use  of  the  restored  foot. 

The  special  treatment  appropriate  to 
each  variety  of  talipes. — In  talijfts  e</uinusf  division  of  the 
tendo  Achillis  is  usually  all  that  is  required ;  but  if  there  is  much 
contraction  of  the  sole  (talipes  cam*),  the  plantar  fascia,  or  any 
tense  band  that  can  be  felt,  should  first  be  divided,  and  when 
the  sole  has  been  straightened  out  by  keeping  the  foot  for  a 
fortnight  or  so  in  plaster  of  Paris,  the  tendo  Achillis  may  then 
be  cut,  and  the  foot  again  placed  in  plaster  in  the  restored 
position  for  another  two  or  three  weeks.  A  boot  with  double  leg- 
irons  and  toe-raising  spring  must  be  subsequently  worn  in  paralytic 
cases,  the  irons  being  carried  above  the  knee  and  the  outer  iron 
above  the  hip  to  a  pelvic  band  if  the  flexors  or  extensors  of  the  leg 
are  also  affected  (Fig.  585). 

In  congenital  talipes  varus,  or  e(/uino-varus,  as  it  is  generally 
called,  treatment  cannot  be  begun  too  early.  In  very  slight  cases 
the  foot  should  be  held  in  the  restored  position  for  some  hours  daily 
by  the  nurse's  hand,  or  in  slightly  severer  cases  fixed  in  the  restored 
]>osition  by  plaster  of  Paris  or  a  varus  splint.  If  this,  combined 
with  some  wrenching,  does   not  suffice,  the    tibialis   anticus   and 
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posticus  should  be  divided,  and  the  inversion  of  the  foot  overcome 
by  some  form  of  varus  splint,  or  plaster  of  Paris.  When  this  has 
been  thoroughly  d«mc  the  teud<>  Aehillis  should  be  cut,  and  the  heel 
brought  down  as  ill  flgNMNM*  Where  there  M  much  contraction  of 
the  sole,  the  plantar  fascia,  or  other  tense  baud,  should  be  divided 
after  the  tibials  but  before  the  tendo  Aohillin.  A  similar  instrument 
to  that  described  for  equiuus  should  then  l>e  worn  for  a  year  or 
ii  11  ire,  or  aa  long  as  any  tendency  is  shown  to  relapse.  In  paralytic 
i  rises  where  the  whole  leg  tends  to  twist  inwards  from  the  hip  -joint, 
the  out  or  in  «n  should  be  canted  to  the  pelvis.  In  neglected  ami 
reiapMd  cases  of  congenital  varus  the  ligaments  on  the  inner  side 
of  the  sole  and  the  posterior  ligament  of  the  anisic  may  be  divided 
aubcutaneously,  as  suggested  by  Mr.  R.  \l\  Parker  (syndmnoiopw)  ; 
or,  if  this  is  not  enough,  the  whole  of  the  soft 
tissues  OB  the  inner  side  of  the  sole  may  lie 
divided  subcutaneously  down  to  the  bone 
(  Buchanan* a  operation),  or  the  contracted  ten- 
dons  and  ligaments  below  and  in  front  of  the 
internal  malleolus  may  be  divided  by  an 
open  incision  (/V^/yw'  operctiiom).  As  a  last 
resource,  a  wedge  from  the  end  of  the  astra- 
galus and  the  anterior  end  of  the  os  calcis 
(Kmt  ! [loth**  operati<m)\  a  wedge-shaped 
piece  from  the  transverse  tarsal  joint ;  or  the 
astragalus,  may  be  removed.  If  treatment 
is  begun  sufficiently  early  and  is  carried  out 
with  intelligence  and  perseverance  an  excel- 
lent result  can  he  obtained  by  the  simple 
measures  advised  above.  In  the  neglected 
and  relapsed  cases  simple  measures  should 
first  Im?  tried.  These  failing,  the  heat  oj>e ra- 
tion in  Walshuin's  opinion  is  Kent  Hughes1  operation  or  an  astr;iga- 
leetoniv. 

In  tnhpr*  mktmmmi  the  extensor  tendons,  in  the  congenital  fa 
must  be  divided  if  the  foot  cannot  be  rectified  by  plaster  of  Paris 
alone.  In  the  acquired  form  a  boot  and  irons,  similar  to  that 
in  eipiinus  but  with  a  toe  -depressing  spring,  inav  be  worn.  In 
paralytic  cases  the  tendo  Achillis  may  in  some  instances  be  shor- 
tened by  removing  half  an  itiofe  »»r  more  and  splicing  the  divided 
ends,  or,  butter,  tin-  petfood  may  be  sutured  tO  the  tendo  \  tin  His 
so  as  lo  take  the  place  of  the  paralysed  calf  muscles  [Nteofadontfi 
njif  -rat  tun). 

In  tn  ftp*-*  rttftfu*  or  fftft  httJ,  Hiirh  exercises  as  a  I  tern  a  I  *.lv  raising  the 
Uxly  on  tip'tm\  or  walking  on  the  outer  edge  of  the  foot,  will  in 
slight  eases  of  the  acquired  variety  when  combined  with  thu  use  of 
a  valgus  pad   and   a    properly  shaped  hoot,   generally  I  lefnli 

lu  severer  eases  a  boot  with  outside  leg-iron  and  rubber  band  to 


Fio.    585.  —  Bo«rt    eiifa 
*  1  oi i > •  1 1.'  I < •  <.'  i  root* t »  fcho ve 

knee,  ...it si,t.'  iron  eon- 
tinned  to  peine  girdle. 
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brace  up  the  sunken  arch  (Fig.  58G),  should  l>e  worn  ;  whilst,  when 
there  is  much  rigidity,  the  foot  should  he  wrenched  into  position 
with  the  patient  under  an  anowthetic  and  placed  in  plaster  of  Parii 
for  a  month.  The  wrenching  may  l>e  repeated  if  necessary,  and  the 
lx>r»t  aliove  described  sut>scquently  worn.  In  very  severe  case* 
ex<-ision  of  Chopart's  joint  (Oynton9*  ojirration),  the  removal  of  a 
wedge-shaped  piece  of  the  neck  of  the  astragalus  and  osteotomy  ol 
the  tibia  just  a  hove  the  ankle  have  l>een  performed,  and  are  said  U 
l>e  attended  with  success.  Walsham  has  on  only  one  occasion  had 
to  do  Ogs  ton's  operation,  having  always  found  wrenching1  sufficient. 
Hy  some  surgeons,  division  of  the  peronei  tendons  is  recommended, 
a  procedure  which,  in  his  opinion,  is  quite  unnecessary,  and  con- 
trary to  the  principles  which  should  guide  us  in  the  treatment  oi 
the  deformity. 

Metatarsalgia  (Morton'*  disease),  or  persistent  pain  in  the  sole 

of  the  foot  over  the  heads  of  the  third  or  fourth  metatarsal   bones, 

has  l>een  attributed  to  the  pinching  between  the 

J  bones  or  the  treading  on  a  nerve  displaced  by  a 
slight  degree  of  flat-foot.  Treatment. — In  early 
cases,  as  for  flat-foot,  if  the  pain  persists,  the 
head  of  the  metatarsal  bone  may  be  excised. 
Hallux  valgus  is  the  subluxation  of  the 
great  toe  outwards  at  the  metatarso-phalangeal 
joint.  It  is  frequently  connected  with  an  en- 
larged bunion  over  the  inner  side  of  the  joint 
In  the  way  of  treatment  a  sock  with  a  separate 
,,      _. .     .....      ,      stall  for  the  big  toe  should  l>e  worn,  and   the 

fl«J.  fiMi.    -\\al>h:iiii  s  ill.  -ii  i        •  i 

l»oot  fur  Hut- foot.  boots  should  be  straight  along  the  inner  edge 
and  square  at  the  toe.  Krohne's  lever,  Bigg's 
bunion  spring,  or  H  olden 's  toe-post  in  the  boot  will  be  found  useful 
in  correcting  the  inward  displacement.  If  the  toe-|K>st  is  used  a 
gloved  stocking  must  be  worn.  For  advanced  cases,  excision  of  the 
head  of  the  metatarsal  bone  is  attended  with  the  best  results. 

Hammer  toe  (Fig.  587)  is  a  condition  in  which  usually  the 
second  toe  is  hyperextended  at  the  metatarsophalangeal  joint  and 
flexed  at  the  first  interphalaugeal  joint.  It  is  due  to  contrac- 
tion of  the  lateral  ligaments  and  glenoid  plate  (not  to  contraction  of 
the  tendons),  the  result,  in  probably  the  majority  of  cases,  of 
wearing  too  short  or  badly-shaped  boots.  It  is  sometimes  heredi- 
tary, however,  and  due  to  a  contraction  of  the  ligaments,  and  only 
in  a  remote  sense  to  the  use  of  ill-formed  lioots.  A  bursa,  sur- 
mounted by  a  painful  corn,  is  generally  found  over  the  head  of  the 
prominent  tirst  phalanx  (Fig.  587),  and  a  valgoid  condition  of  the 
great  toe,  which  then  generally  overlies  the  second  toe,  is  usually 
present.  Treatment. — Wrenching  the  toe,  dividing  the  ligaments 
subcutancously,  excising  the  joint,  or  amputating  the  toe  according 
to  the  degree  of  deformity,  is  the  usual  treatment.     The  best  way  of 


INGROWING   TOENAIL, 


UM 


dealing  with  this  troublesome  affection,  however,  is  to  make  an  incision 
over  the  inner  side  of  the  first  interplialangeal  joint  down  to  the 
bones.  The  lateral  ligaments  are  next  divided,  and  the  head  of  the 
first  phalanx  made  to  protrude.  It  is  then  cut  off  with  bono 
scissors,  and  the  wound  accurately  closed.  The  foot  is  placed  on  a 
splint  provided  with  slots  for  securing  the  toe  by  means  of  a  bandage 
in  the  ftraJghJ   politico,     The  com  and  bursa  are  removed  at  the 


Fio.  r»87. — Hammertoe,     (St  Bkrttioloaeir1!  Hoapttd  Mu>emn.) 


time  of  the  operation,  through  a  small  oval  incision  round  the  corn, 
\rn  potation  of  the  toe  excludes  admission  tu  the  services, 

Corns  (p.  461 ). 

Perforating  ulcer  (p.  45 ft), 

Madura  foot  or  Mycetoma  and  Ainhum  (p.  97), 

Ingrowing  nail  is  most  frequently  met  with  in  the  great  toe 
aa  the  result  of  wearing  tight  hoots  and  of  cutting  the  nails  square. 
The  tight  boot  presses  the  skin  over  the  sharp  comer  of  the 
nail  00  each  Bide,  and  ulceration,  attended  by  the  formation  of 
exquisitely  tender  and  exuberant  granulations,  results,  giving  the 
part  the  appearance  as  if  the  nail  had  grown  iuto  the  flesh. 
The  condition  is  a  very  painful  one,  and  troublesome  to  cure, 
The  tit ntment  consists  in  wearing  square  toed  boots,  ho  an  to 
provide  plenty  of  room  for  the  toes,  and  then  pressing  a  piece 
of  tinfoil  Of  lint  between  the  edge  of  the  u  ingrowing"  nail  and 
the  overhanging  portion  of  skin.  Should  this  not  succeed  a 
longitudinal  strip  of  nail  should  be  removed,  and  the  promineut 
granulations  and  redundant  skin  shaved  away  to  the  level  of  the 
nail,  together  with  that  portion  of  the  matrix  eorreapondixtg  to 
the  strip  of  nail  removed.  As  the  operation  is  excessively  painful, 
it  should  be  done  under  nitrous  oxide  anaesthesia,  or  the  ethyl  chloride 
spray  for  slight  cases  may  be  used.  If  the  trouble  recurs  the  whole 
u&il-W-d  bl  dissected  out. 

Hypertrophy  of  the  toe  nail  occasionally  occurs  as  the  result 
of  neglect  or  chronic  congestion  of  the  matrix,  and  may  assume 
the  form  of  a  horn.  The  treatment  consists  in  cutting  away  the 
hy per trupl lied  portion  or  in  removing  the  whole  nail,  or,  upon  recur- 
n  nee,  the  nail-bed. 
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Subungual  exostosis  forms  a  painful  swelling  which  raises  the 
middle  while  the  two  sides  of  the  nail  are  unaltered.  It  generally 
affects  the  great  toe.     Complete  removal  of  the  ungual  phalanx  with 


Fig.  588. — Subungual 
exostosis  of  the 
great  toe. 


Fio.  589.— The  end  of  a  great 
toe  to  show  the  characteristic 
appearances  of  a  subungual 

exostosis;'. 


the  nail  and  nail-bed  is  the  only  satisfactory  measure,  the  plantar 
surface  being  turned  over  as  a  flap. 

Amputations  of  the  Foot. — Disarticulation  at  the  ankle-joint 
(SymSs  amputation)  consists  in  removing  the  foot  at  the  ankle- 
joint,  cutting  off  the  ends  of  the  tibia  and  fibula,  and  retaining 
the  integuments  of   the  heel  as   a   covering  for  the  bones.     An 


Fia.  590. — Diagram  of  the  articulations  of  the  foot  and  the  lines  of  incision  in  the 
various  amputations. 

A,  line  of  incision  through  malleoli  in  Sy rue's  amputation.  1  to  0,  0  to  ]',  lines  of 
incision  through  soft  parts  in  Syme's  amputation.  D,  line  of  incision  through  os 
calcis  in  Pi  logoff's  operation.  1  to  0,  0  to  4,  lines  of  incision  through  soft  parts 
in  PirogoflTs  operation.  B,  line  of  articulation  between  or  calcis  and  astragalus 
behind  and  cuboid  and  scaphoid  in  front.  2  to  +,  +  to  2',  lines  of  incision  in 
Chopart's  operation.  C,  line  of  articulation  between  tarsus  and  metatarsus. 
3  to  f,  f  to  3',  lines  of  incision  in  tarso- metatarsal  operation. 
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incision  down  to  the  bone  is  made  across  the  under  surface  of 
the  heel  from  the  tip  of  the  external  malleolus  to  a  little  behind 
and  heluvv  the  internal  malleoli]!)  U]  to  a  point  exactly  opposite 
its  commencement.  This  incision  should  incline  slightly  I 
wards  so  as  to  cross  the  os  calcis  just  in  front  of  the  tubercles. 
A  second  incision  is  next   made  aoroei  the  front   of  the  inkle, 


&cra 


C/Jfl 


Kiel,  Mil.  —  Sum's  twpajfctkm,  afeowiag  tbe «Li  Ifvidad.    /.  Pltal*.     /.  Tiiii i. 
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EfttaTaaJ  c*lc*tie:il  bruit. -In-s  Foraiag  fcba  blood  aujjpljr  of  the  thick  li««l-flai». 


the  joint  opened,  the  lateral  ligaments  divided  and  the  os 
calcis  desired  from  its  posterior  and  lateral  connection  by  cutting 
from  above  downwards.  Nyme,  however,  formed  bit  heel  flap  by 
dissecting  it  from  the  bone  from  below  upwards,  a  more  difficult 
prueednre  tlmn  cut  ting  from  above  downwards  ss  is  now  gene  rally 
done  (Pig.  &90,  1  tuO,  0  to  I',  and  Pig.  5l.H\  S).  The  knife  should  be 
kept  close  to  the  bone  to  avoid  injuring  the  posterior  tibial  artery  or 
button-holing  the  tntegnmeote.  The  malleoli  and  a  thin  nliceuf  the 
tibia  are  finally  sawn  off  {Fig.  590,  A),     The  anterior  tibial  and  the 
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plantar  arteries  require  ligaturing ;  the  latter  are  situated  at  the 
extremity  of  the  inner  side  of  the  heel-flap  (Fig.  591). 

Pirogofx  operation  is  a  modification  of  Syme's.  It  differs  in  that 
the  posterior  part  of  the  os  calcis  is  left  in  the  heel-flap  to  unite 
with  the  sawn  end  of  the  tibia.  It  is  performed  in  a  similar  manner, 
save  that  the  sole-incision  is  carried  slightly  forward  instead  of  back- 
ward (Fig.  590,  0  to  4,  and  Fig.  592,  P),  and  after  the  ankle-joint 
is  opened,  and  the  os  calcis  exposed,  the  posterior  part  of  the  latter 
is  sawn  off  (Fig.  590,  D)  instead  of  being  dissected  out.  The  sawn 
surface  of  the  os  calcis  is  then  turned  up  and  placed  in  contact  with 

the  sawn  end  of  the  tibia,  to  which  it 
maj  advantageously  be  fixed  by  an  ivory 
peg  driven  through  the  heel-flap  and  os 
calcis  into  the  lower  end  of  the  tibia. 
Instead  of  dividing  the  os  calcis  from 
above  it  may  be  sawn  through  from  below 
as  shown  in  Fig.  593. 

Subastragaloid  amputation  (Amputatio 
nub  talo  of  Farafxtuf). — The  foot  is  re- 
moved leaving  the  astragalus  in  position 
by  cutting  an  internal  plantar  flap.  The 
incision  commences  at  the  base  of  the  fifth 
metatarsal  bone  (Fig.  590,  +),  and  runs 
back  along  the  outer  border  of  the  foot 
to  the  tendo  Achillis,  where  it  curves  up- 
wards then  forwards  one  finger's  breadth 
below  the  external  malleolus  (Fig.  590,  O) 
over  the  dorsum  of  the  foot  to  the 
scaphoid  bone,  and  thence  across  the  sole 
curving  slightly  forward  to  the  starting 
point. 

The  Medio-tarsal  amputation  (Cho- 
part's)  consists  in  amputation  of  part  of 
the  foot  through  the  transverse  tarsal 
joint,  i.e.,  the  joint  formed  by  the  os 
calcis  and  astragalus  behind,  and  the  cuboid  and  scaphoid  in 
front  (Fig.  590,  H).  A  curved  incision  with  its  convexity  forwards 
is  made  across  the  dorsum  of  the  foot  from  immediately  behind 
the  tubercle  of  the  scaphoid  to  a  point  midway  between  the  tip  of 
the  external  malleolus  and  the  base  of  the  fifth  metatarsal  bone 
(Fig.  590,  2  to  -(-)•  The  extremities  of  this  incision  are  connected 
by  tracing  out  from  the  sole  a  flap  (Fig.  592,  0)  which  should  reach 
just  short  of  the  balls  of  the  toes,  and  should  be  longer  on  its  inner 
than  on  its  outer  side  (Fig.  590,  +  to  2').  The  dorsal  ligaments  are 
now  divided,  and  the  knife  is  passed  beneath  the  bones  and  made  to 
cut  its  way  outwards,  thus  completing  the  flap  already  marked  out 
on  the  sole.     The  astragalus  and  os  calcis  are,  of  course,  left  in  the 


Fie.  f»9*2.  —  Lines  of  incisions 
crossing  the  sole.  S.  Syme's 
amputation.  I\  I'in^offs 
amputation.  (.'.  Chojiart's 
medio-tarsal  amputation. 
L.  Lisfranc's  ami  Hey's 
tarso- metatarsal  amputation. 
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stump.  The  chief  objection  that  has  been  urged  against  the  opera- 
tion is  the  tendency  of  the  tendo  Achillis  to  draw  up  the  os  calcis, 
and  consequently  depress  the  anterior  part  of  the  stump  so  that  the 
cicatrix  becomes  the  lowest  part.  If  care,  however,  is  taken  to  make 
the  dorsal  incision  nearly  straight  across  the  foot,  this  drawing  up 
of  the  heel  can  to  a  great  extent  be  prevented  and  an  excellent 
and  useful  stump  may  be  obtained,  or  Tripier's  suggestion  may  be 
adopted  and  the  under  surface  of  the  os  calcis  be  sawn  off  so  as  to 
leave  a  flat  surface  for  walking  upon. 

The  TarRo-metatarml  amputation  consists  in  removing  the  anterior 
part  of  the  foot  at  the  joints  between  the  tarsus  and  metatarsus 
(Fig.  590,  0),  leaving  the  tarsus  intact.  It  may  be  done — 1,  by 
disarticulating  the  metatarsal  bones ;  2,  by  sawing  across  the  bases 
of  all  the  metatarsal  bones  ;  3,  by  disarticulating   the  four  outer 


Fig.  fiS*3. — Pirogoff*R  amputation  as  modified  by  Pr.  E.  Watson. 
•  (Smith  ami  Walfthani.) 

metatarsal  bones  and  sawing  across  the  projecting  internal  cuneiform 
bone  ;  4,  by  disarticulating  the  three  outer  and  the  first  metatarsal 
bones,  and  sawing  across  the  prominent  base  of  the  second.  The 
disarticulating  method  is  usually  called  Lisfranc's  operation ;  the 
disarticulating,  with  sawing  across  the  internal  cuneiform  or  base  of 
the  second  metatarsal  bone,  Hey's.  Hey,  however,  it  appears, 
performed  all  of  the  first  three  operations,  but  not  the  last ;  and  so 
much  confusion  has  arisen  as  regards  what  is  meant  by  Lisfranc's 
and  what  by  Hcy's  operation  that  the  terms  had  better  be  dropped. 
In  the  disarticulating  method,  which  only  need  be  described,  an 
incision  is  made  across  the  tarsus  from  the  fifth  metatarsal  bone  to 
an  inch  in  front  of  the  prominence  of  the  scaphoid  (Fig.  590,  3  to  t); 
a  sole-flap  is  next  traced  out,  as  in  t'hopart's  amputation,  but  it 
should  reach  as  far  as  the  web  of  the  toes  (Fig.  590,  +  to  3').  The 
metatarsus  is  then  disarticulated  from  the  tarsue,  the  only  difficulty 
in  doing  this  arising  from  the  second  metatarsal  bone  dipping  in 
between  the  cuneiform  bones.     The  knife  is  now  placed  behind  the 
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bones  and  made  to  cut  its  way  out,  thus  completing  the  sole-flap 
(Fig.  59:2,  L),  or  the  flap  if  preferred  may  be  dissected  up  from 
without  inwards. 

The  (treat  toe  may  be  amputated  (Fig.  576,  3)  at  its  tarso-inetatarsal 
joint  by  a  flip  taken  from  the  inner  side  of  the  foot ;  or  by  an  oval 
incision  which  is  carried  along  the  metatarsal  bone  to  about  the 
middle  of  its  shaft,  then  made  to  diverge  to  the  web  between  the 
first  and  second  toes,  and  carried  round  the  plantar  surface  of  the 
big  toe  and  back  to  the  spot  at  the  middle  of  the  metatarsal  bone. 
The  incision  should  extend  down  to  the  bone,  which  should  be  next 
freed  from  its  remaining  connections  and  disarticulated,  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  injuring  the 
communicating  branch  of  the  dorsalis  pedis  with  the  external 
plantar  artery.  When  the  operation  is  completed  merely  a  single 
longitudinal  scar  remains  on  the  inner  side  of  the  foot.  This  may 
be  modified  by  cutting  obliquely  through  the  metatarsal  bone  so  as 
to  preserve  the  attachment  of  the  transverse  ligament  and  then 
suturing  the  long  tendons  to  it  to  prevent  their  retraction  and 
disuse.  Amputation  at  the  metatarso-phalangeal  joint  may  be 
done  by  double  flaps  or  by  an  oval  incision. 

DISEASES    OF    THE   SPINE. 

Scoliosis  or  lateral  curvature  is  a  complicated  distortion 
in  which  the  spine  forms  two  or  more  lateral  curves  with  their 
convexities  in  opposite  directions,  whilst  the  vertebrae  involved  in 
the  curves  are  rotated  on  their  vertical  axes  so  that  the  spinous 
processes  are  directed  towards  the  concavity  of  the  curves. 

Cause. — The  immediate  cause  that  underlies  the  formation  of 
lateral  curvature  is  the  unequal  compression  of  the  intervertebral 
cartilages  for  long  periods.  This  unequal  compression  may  be 
induced  by  1,  any  condition  causing  permanent  or  habitual 
obliquity  of  the  pelvis  and  the  consequent  throwing  of  the  spine 
over  to  the  opposite  side ;  such  as  unequal  length  of  the  legs, 
knock-knee,  flat-foot,  the  use  of  a  wooden  leg,  habit  of  standing  on 
one  leg,  sitting  cross-legged,  congenital  dislocation  of  the  hip,  etc.  ; 
2,  a  one-sided  position  of  the  body  in  sitting,  standing,  or  lying,  or 
produced  by  certain  employments,  as  nursing  or  carrying  with  one 
arm,  etc.  ;  3,  contraction  of  one  side  of  the  chest  following  empyema; 
4,  unilateral  contraction  of  the  spinal  muscles  following  paralysis  of 
the  opposing  muscles.  The  conditions  mentioned  under  1  and  2 
are,  however,  by  far  the  most  frequent  causes  of  the  deformity. 
Although  lateral  curvature  may  be  induced  by  those  causes  acting 
alone,  there  are  certain  circumstances  that  appear  especially  to 
predispose  to  the  deformity  by  producing  a  general  want  of  tone 
in  the  muscles,  structural  weakness  of  the  ligaments,  and  a  softened 
condition  of  the  bones.     Such  are,  1,  heredity;  2,  general  debility; 
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3,  rickets :  and  4,  rapid  growth.      It  is  much  more  frequently  met 
with  iu  girls  than  in  boys,  and  is  most  common  from  about  felM 
of  fourteen  to  eighteen. 

Pathology.- — The  long  continued  unequal  compression  of  the 
intervertebral  cartilages  causes  them  to 
Itecouie  wedge-shaped,  and  the  portion  of 
tin'  .spine  corresponding  to  the  compressed 
cartilages  to  assume  sooner  or  later  a  per- 
manent lateral  curve.  Whilst,  however,  a 
curve  is  thus  being  produced,  say,  in  the 
dorsal  region  with  its  convexity  to  the 
right,  a  compensating  curve  in  order  to 
maintain  the  equilibrium  of  the  spine  is 
being  simultaneously  produced  in  the 
lumbar  region  with  its  convexity  to  the 
left  (Fig.  .VJ4).  Coincide". tly  with  these 
changes  a  rotary  movement  of  the  affected 
vertebra*  upon  their  vertical  um  is  taking 
place,  bo  that  while  the  1  todies  turn  towards 
the  convexity  of  the  curve,  the  apices  of 
he  spinous  processes  turn  towards  the 
I  nnr.Mvity  ( 1'hite  XX+),  Hence,  in  :iddition 
the  formation  of  the  primary  and  the 
ndary  or  compensating  curves,  we  have 
a  twist iuLT  round  of  the  spiue  within  these 
curves,  as  a  consequence  of  which  the  riba 
on  the  convex  side  are  carried  backwards 
frith  the  transverse  processes,  causing  the  angle  of  the  scapula  on 
that  side  to  project ;  whilst  the  ribs  on  the  concave  side  are  for  the 
same  reasou  carried  forwards,  producing  a  prominence  of  the  OQffB- 
spouding  breast  (Fig.   595).     The  cause  of   the  rotation   has   l*een 
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Fig*  5G£»,  —To  show  the  effect  of  rotation  id  Ufcural  curvature  of  (lie  gpfMu 


variously  explained,  The  theory,  perhaps,  most  generally  accepted 
is  that  of  l>r.  .ludwiu,  who  believes  that  the  rotation  is  due  to  the 
fad  that  the  posterior  portion  of  the  vertebral  column,  being  a  part 
of  the  dorsal  parictes  of  the  chest  and  alidimien,  is  confined  by  the 
ligaments  and  muscles  to  the  median  plane  of  the  trunk  ;  whilst  the 
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anterior  portion  projecting  into  the  thoracic  and  abdominal  cavities, 
being  devoid  of  lateral  attachments,  is  free  to  move  either  to  the 
right  or  left  of  the  median  plane  when  the  spine  is  inclined  to  either 
side.  At  first  the  bones  are  not  affected,  but  when  the  compression 
of  the  cartilages  has  become  permanent  the  bodies  of  the  vertebra 
also  gradually  assume  a  wedge  shape,  whilst  the  articular  processes 
become  contracted  and  flattened  on  the  concave  side  and  elongated 
on  the  convex.  The  ligaments  and  muscles  on  the  concave  side  are 
shortened  and  atrophied,  whilst  on  the  convex  side  the  ligaments  are 
stretched  and  the  muscles  become  hypcrtrophied. 

Signs. — Pain  or  a  feeling  of  weakness  in  the  back,  general 
lassitude,  and  a  stooping  gait,  are  amongst  the  early  symptoms; 
but  the  patient  is  generally  first  brought  for  consultation  on  account 
of  a  slight  projection  of  the  scapula,  or  an  apparent  prominence  of 
the  iliac  crest — a  growing  out  of  the  shoulder  or  of  the  hip,  as  it  is 
popularly  termed.  In  slight  cases  there  may  be  little  or  no  lateral 
deviation  of  the  apices  of  the  spinous  processes,  and  the  little  there 
is  may  be  made  to  disappear  on  suspending  the  patient  or  placing 
her  in  the  prone  position.  In  the  severer  cases,  however,  the  signs 
are  unmistakable.  Thus,  in  the  more  common  forms,  there  is 
usually  a  dorsal  curve  with  its  convexity  to  the  right,  and  a  shorter 
lumbar,  or  dorso-lumbar  curve,  with  its  convexity  to  the  left.  The 
right  shoulder  is  generally  elevated,  and  the  angle  of  the-  right 
scapula,  right  iliac  crest  and  left  breast  are  prominent,  whilst  the 
left  lumbar  muscles,  in  consequence  of  the  backward  projection  of 
the  left  lumbar  transverse  processes,  stand  out  as  a  prominent  ridge 
and  give  a  greater  sense  of  resistance  on  pressing  over  them  than 
normal.  In  other  cases  the  compensating  curves  may  be  so  slight 
that  there  is  apparently  a  single  curve  only,  with  its  convexity  either 
to  the  right  or  left,  involving  the  whole  spine  or  chiefly  the  upper 
dorsal  or  the  lumbar  vertebra;,  and  producing  more  or  less  pro- 
jection of  the  scapula  or  apparent  prominence  of  the  iliac  crest,  etc, 
according  to  its  severity  and  situation. 

Treatment. — Where  there  is  evidence  of  general  or  muscular 
debility  the  health  and  muscular  tone  should  be  improved  by  an 
open-air  life,  tonics,  digestible  food,  etc.,  but  especially  by  a  care- 
fully designed  and  regulated  course  of  gymnastic  exercises,  the 
avoidance  of  fatigue,  long  hours  of  standing,  and  the  like  ;  whilst 
the  exciting  cause  of  the  curvature  should  be  looked  for  and  if 
possible  removed.  In  slight  cases,  the  above  means,  when  conjoined 
with  recumbency  for  fatigue,  will  generally  serve  to  cure  or  improve 
the  curvature,  or  at  least  prevent  it  from  getting  worse.  But  in 
severe  cases,  when  osseous  changes  are  already  confirmed,  some 
form  of  rigid  support,  as  a  poroplastic  jacket,  or  a  light  spinal 
instrument,  will  commonly  be  required,  especially  for  the  poorer 
classes  of  patients.  In  ordering  such  supports,  however,  the  patient 
should  be  made  to  thoroughly  understand  that  no  real  improvement 


KYPHOSIS. 


1183 


ci 


thu  curvature  must  be  expected  from  them,  their  only  aim  being 
to  relieve  pain  when  present,  to  give  a  sense  of  eomfort  aud  support, 
to  improve  the  outward  appearance,  au' 3  fco  prevent  further  deformity. 
In  slight  cases  they  should  00  no  account  be  used.  The  exercises 
are  directed  in  port  to  improving  the  inn«enl»r  tom  generally, 
and  in  part  to  strengthening  those  muscles  in  particular  that 
tend  to  lessen  or  straighten  the  curves.  For  the  former  purpose, 
such  exercises  as  swinging  by  the  hands  from  a  bar,  forcibly 
stretching  an  elastic  OOtd  fixed  to  the  floor,  and  dumbbell  exer 
cises  should  be  practised.  For  strengthening  the  muscles  in  particular 
that  tend  to  straighten  the  curve,  the  back  should  be  manipulated 
till  that  posture  is  found  in  which  the  curves  are  least  marked,  and 
he  patient  made  to  hold  herself  in  this  position  for  as  long  as 
possible.  At  first  she  will  be  only  able  to  do  tins  for  a  few  minutes 
at  a  time ;  but    by   frequently  assuming   the  posture,   the  muscles 

»thus  brought  tfito  play  are  gradually  strengthened  till  at  last  the 
improved  pustuic  is  main tained  constantly  and  without  effort.  Fur 
furthtif  improving  the  tone  of  these  muscles  Prof*  Busch  and 
Mr,  Roth  recommend  some  such  exercises  as  the  following: — 
The  patient's  body  held  ill  the  improved  posture  is  brought  over  the 
end  of  a  couch  or  table,  and  whilst  she  is  prevented  from  falling  by 
an  assistant  holding  her  legs,  she  alternately  flexes  aud  extends  her 
body  at  the  hips,  the  surgeon  resisting  her  efforts.  Walsham  has 
also  found  the' use  of  the  sloping  seat,  as  recommended  by  M.  Bouvier 
and  Mr.  Harwell,  of  considerable  service  in  counteracting  the  curves, 
A  similar  effect  may  be  obtained  by  wearing  a  thick  sole  on  one 
lxK>t,  and  by  varying  the  seat  to  the  off* side  of  the  horse  when 
riding.  After  the  exercises,  or  twice  or  thrice  during  the  day,  the 
patient  should  lie  on  her  back  for  half  an  hour  to  on  hour,  and 
whilst  sitting  her  back  should  he  supported  by  a  reelinin-  cbfUf. 
Walsham  has  had  very  considerable  success  in  removing  rigidity  in 
s  where  there  is  slight  osseous  deformity  by  applying  a  weight 
to  the  convexity  of  the  curve,  the  patient  standing  with  her  legs 
straight  aud  body  horizontal  and  supported  in  this  position  by  her 
elbows  on  a  chair.  Some  have  commenced  in  marked  cases  by 
forcible  manipulations  under  an  anaesthetic  which  must  not  go  so  far 
as  to  tear  or  fracture. 

Kyphosis  is  a  general  curving  of  the  spine  with  its  convexity 
backwards,  or  an  exaggerated  condition  of  the  normal  dorsal  curve, 
It  depends  upon  an  uneipial  compression  of  the  intervci  t 
cartilages  ami,  to  *  less  extent,  of  the  vertebral  bodies  which  thus 
become  wedge-shaped  with  their  bases  looking  posteriorly.  It  is 
generally  the  result  in  children  of  rickets ;  muscular  debility, 
slouching  habits,  etc.,  in  yottttg  people;  in  old  people,  rheuma- 
toid arthritis,  and  osteitis  deformans,  increased  by  occupations 
necessitating  Stooping  (p.  348).  The  point  of  chief  interest  in 
children  is  to  distinguish  it  from  the  serious   angular   curvature 
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In  later  stages  the  cord  is  pressed  upon  by  portions  of  bone  separated 
from  the  vertebra),  or  by  pus  making  its  way  into  the  canal,  or 
by  inflammatory,  thickening  of  the  membranes  (tuberculous  pachy- 
meningitis). It  may  itself  undergo  softening,  leading  to  permanent 
paraplegia. 

Spinal  abscess  (psoas  and  lumbar). — When  suppuration  occurs, 
the  pus  collects  in  front  of  the  diseased  vertebrae  in  the  angle 
formed  by  the  falling  forward  of  the  upper  upon  the  lower  por- 
tion of  the  spine.  The  anterior  common  ligament  and  periosteum, 
relaxed  by  the  bending  of  the  spine,  yield  to  the  pressure  of  the  pus, 
and  with  the  pleura  or  peritoneum  become  thickened  and  form  the 
abscess  wall.  The  pus,  prevented  from  travelling  upwards  by  the 
overhanging  vertebne,  downwards  in  front  of  the  column  by  the 
attachments  of  the  anterior  common  ligament,  and  backwards  by 
the  posterior  common  ligament,  and  by  the  vertebrae  being  less 
diseased  behind  than  in  front,  makes  its  way  on  one  or  other  side 
of  the  column.  There  it  either  enters  the  sheath  of  the  psoas,  and, 
destroying  the  contained  muscle,  presents  in  the  iliac  fossa  or  groin 
as  an  iliac  or  a  psoas  abscess,  or  passes  backwards  through  or 
external  to  the  quadratus  lumborum,  and  points  in  the  loin  where 
it  is  known  as  a  lumbar  abscess.  In  rare  instances  the  pus  may  take 
a  different  course.  Thus  it  may  make  its  way  into  the  ischio-rectal 
fossa,  or  pass  through  the  great  sciatic  foramen,  or  travel  along  the 
course  of  a  rib  and  reach  the  surface  near  the  sternum  or  umbilicus. 
Less  often  an  abscess  forms  on  both  sides  of  the  spine  at  once.  In 
the  cervical  region  the  abscess  will  point  in  the  pharynx  (post- 
pharyngeal  abscess),  or  in  the  posterior  triangle  of  the  neck. 

Process  of  spontaneous  cure. — Under  favourable  circumstances  the 
granulation  tissue  undergoes  ossification  without  the  production  of 
any  deformity;  but  after  the  deformity  has  taken  place,  and  the 
vertebne  above  and  below  the  disease  have  come  into  contact  by 
the  falling  forward  of  the  upper  portion  of  the  spine,  the  destructive 
process,  if  the  parts  are  kept  at  rest,  may  cease ;  and  firm  osseous 
ankylosis,  but  with  a  permanent  angular  curvature,  will  ensue. 

Symptoms. — In  the  early  stages,  before  the  angular  deformity 
is  produced,  pain  is  felt  on  percussion  over  the  diseased  vertebra, 
or  better  on  the  head  of  the  rib  in  connection  with  it,  or  on  gently 
pressing  on  the  shoulders,  or  tapping  on  the  head,  or  on  applying 
hot  sponges  to  the  spine.  Pain  also  is  felt  in  the  course  of  the 
intercostal  nerves  and  hence  in  the  case  of  the  lower  intercostals 
may  be  referred  to  the  abdomen.  It  is  increased  on  movement ; 
hence  the  spine  is  held  stiffly  by  the  muscles.  The  movements  of 
the  child  are  characteristic.  If  asked  to  pick  up  anything  he  does 
not  bend  his  back,  but  placing  his  hand  upon  his  knee  to  support 
his  spine,  reaches  the  ground  by  bending  his  legs  and  holding  his 
back  straight.  If  asked  to  turn  round,  he  rotates  the  whole  body, 
not  the  back.     He  walks  about  supporting  his  spine  by  resting  his 
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hands  on  the  various  portions  of  furniture,  and  soon  gets  tired  of 
play,  and  is  noticed  to  lie  about  on  the  floor.  In  older  patients 
tingling  or  numbness  may  be  complained  of  in  the  extremities,  and 
a  feeling  as  if  a  cord  were  tied  tightly  round  the  body.  Later,  a 
prominence  of  one  or  more  vertebrae  occurs,  and  the  nature  of  the 
disease  can  do  longer  be  doubted.  If  neglected,  the  prominence 
increases,  and  the  well-known  angular  deformity  is  produced.  Now, 
especially  if  the  disease  is  high  up  the  spine,  some  loss  of  motion 
in  the  lower  extremities  occurs,  arid  may  progress  to  complete 
paralysis  of  motion.  Sensation  is  not  usually  affected,  as  the 
posterior  columns,  being  remote  from  the  disease,  escape.  Nor  are 
the  bladder  and  rectum  usually  implicated.  If  an  abscess  has  not 
already  formed,  and  especially  if  the  disease  is  moderately  low 
down,  one  may  now  present  in  the  loin  (lumbar  ahm$&\  in  the 
iliac  fossa  (ih  •),  or  in  the  groin  {p.«#tx  nttwesii).     The  first 

gives  rise  to  a  fluctuating  tumour  between  the  last  rib  and  the 
crest  of  the  ilium  just  external  to  the  erector  spinas ;  the  second 
to  a  swelling  in  the  iliac  fossa.  The  psoas  abscess  may  be  kttOWD 
by  the  swelling  being  at  first  external  to  the  femoral  vessels,  by  the 
impulse  on  cough,  and  by  fluctuation  being  detected  on  pressing 
above  and  below  Poupart's  ligament.  The  abscess  makes  its  way 
under  the  femoral  vessels,  and  then  generally  points  at  the  inner 
and  upper  part  of  the  thigh,  and  there  breaks.  It  may  also  burst 
into  the  urinary  or  intestinal  tract.  After  the  opening  of  these 
abscesses,  unless  the  strictest  antiseptic  precautious  are  taken, 
hectic  but  too  frequently  sets  in,  and  the  patient  succumbs  to 
the  long-continued  suppuration  producing  exhaustion  or  lardaceous 
disease  ;  or  he  is  carried  off  by  tubercle  in  the  lungs  or  other  organs. 
Tinier  more  favourable  circumstances  the  abscess  may  heal,  Hnn 
ankylosis  of  the  spine  occur,  and  the  patient  recover  with  a 
permanent  hump-hack. 

Diagnosis.— In  the  early  stages  caries  must  be  diagnosed  from 
neuralgia,  rheumatism,  lumbago,  aneurysm,  malignant  disease  and 
hysteria ;  in  the  later  stages  the  angular  curvature  may  have 
to  be  diagnosed  from  the  kyphotic  curvature  of  rickets*  From 
neural*jiar  rheumatism,  mid  lumbago  it  is  not  always  easy  to  dis- 
tinguish it.  The  history  of  a  former  rheumatic  attack,  the  effect 
of  remedies,  and  l  he  absence  of  the  signs  given  above,  must  then 
he  relied  npOO,  Hysteria  may  simulate  it  very  closely.  The 
abldaoe  of  signs  of  caries,  except  pain  ;  the  inconstant  and  mare 
diffused  character  of  the  pais  ;  and  the  presence  of  other  signs  of 
hysteria  or  of  uterine  disease,  are  the  points  to  be  attended  to.     A 

refnl  auscultation  of  the  chest  and  examination  of  the  abdomen 

usually  serve  to  exclude  aneurysm*     From  malignant  disease 

of  the    vertebral    bodies,    leading    to   the    breaking   down  of    the 

bra?,  caries  cannot  at  first  be  diagnosed,  as  both  give  rise  to 

the  same  symptoms,  but  the  age  of   the  patient  and  the  presence 
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of  a  carcinomatous  growth  elsewhere  would  lead  to  suspicion  of 
cancer.  The  curve  of  rickets  is  more  generally  kyphotic,  and  dis- 
appears more  or  less  completely  on  gently  holding  the  child  up  by 
its  arms,  or  extending  it  with  its  face  downwards  across  the  nurse's 
knees.  There  are,  moreover,  concomitant 
signs  of  rickets,  and  absence  of  those  of 
tubercle. 

A  psoas  abscess,  in  that  it  produces  some 
flexion  and  eversion  of  the  hip  and  may  be 
attended  with  slight  pain  and  apparently 
some  rigidity  on  moving  the  leg,  may  be 
mistaken  for  hip  disease.  The  freedom  of 
movement  at  the  hip  when  carefully  ex- 
amined, the  absence  of  pain  in  the  joint 
and  the  presence  of  a  fluctuating  swelling 
in  the  course  of  the  psoas,  and  of  some 
angular  deformity  when  the  spine  is  ex- 
amined should  render  the  diagnosis  easy. 
From  a  hernia  a  psoas  abscess  may  be  dis- 
tinguished by  the  swelling  being  external 
to  the  femoral  vessels  and  by  the  fluctuation 
felt  above  and  below  Poupart's  ligament. 

Treatment.  —  Both  constitutional  and 
local  measures  are  required.  The  former 
are  those  already  described  under  Tubercle 
(p.  93).  The  chief  local  indication  is  to 
keep  the  spine  at  rest  in  order  that  the 
diseased  vertebra?  may  be  placed  in  the 
most  favourable  condition  for  repair.  This 
may  be  attempted  in  two  ways: — 1,  by 
absolute  recumbency  ;  and  2,  by  the  use 
of  some  form  of  spinal  support.  1 .  Absolute 
recumbency  from  six  to  twelve  months  up  to 
two  years  or  more  in  the  supine  or  prone 
position  on  a  suitably-constructed  couch  is 
the  best  method  of  treatment  where  the 
patient  can  be  properly  cared  for,  has  airy 
apartments,  can  be  taken  out  in  this  position  in  an  invalid  carriage, 
and  can  reside  in  the  country  or  at  the  seaside.  Especially  is  this 
treatment  the  best  when  the  disease  is  situated  high  up  in  the 
spine,  i.e.,  in  the  upper  dorsal  or  cervical  region,  and  it  is  impera- 
tively necessary  where  there  is  paralysis.  To  ensure  absolute 
recumbency  Walsham  has  largely  employed  a  double  Thomas's 
splint  (Fig.  59S),  modified  by  the  addition  of  a  pelvic  band,  a 
support  for  the  shoulders,  neck  and  head,  and  two  sliding  foot- 
pieces.  The  two  upright  bars,  which  are  prolonged  to  the  head- 
support,  are    made  after  tbe  outline  of   a   normally-formed  child 


Fig.  598.— Double  Thomas's 
splint  for  spinal  caries. 
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when  in  the  recumbent  position,  and  give  support  to  both  side,-,  of 
the  fipiue.  Two  cross-bars  support  tlio  body,  just  below  the  axilhc 
and  peJvis  respectively;  the  legs  are  kept  in  position  by  the  ordinary 
circlets  and  fout-pieees,  The  splint  is  placed  next  the  skill  so  as  uot 
to  require  removal  while  l lie  child  is  washed,  dressed,  etc.  It  not  only 
hxes  the  spina  and  takes  off  the  weight  of  the  head  and  upper  limbs, 
but  also  fixes  the  lower  limbs,  and  thus  prevents  the  psoas  muscles 
from  dragging  on  the  spine,  Absolute  recumbency,  when  properly 
carried  out,  otters  the  best  prospect  of  averting  serious  angular 
deformity  and  paralysis  ;  as  soon,  however,  as  the  acute  symptoms 
•  juiet  down  some  form  of  .spinal  support  should  be  applied,  and  the 
patient  cautiously  allowed  to  take  a  certain  amount  of  exercise. 
Hut  amongst  the  poor,  where  the  children  are  often  left  to  them- 
selves during  the  greater  pari  of  the  day,  absolute  recumbency  cau 
seldom  be  ensured  ;  and  if  it  could,  its  advantage  over  other 
methods  would  be  counterbalanced  by  the  severe  detriment  to 
iIm  health  which  the  child  would  suffer  in  consequence  of  confine- 
ment to  au  ill-vent  -Mated  room,  etc.  For  such  patients  some  form 
of  support,  not  only  to  restrain  as  much  as  possible  the  motions  of 
the  apine,  but  also  to  allow  theni  to  obtain  a  certain  amount  of 
fresh  air,  is  generally  necessary*  2.  The  tttpfwrtx  most  in  use  at 
the  present  day  are  Sayre's  plasterof  -Paris  case  and  Cocking1* 
puroplastic  felt  jacket,  though  some  surgeons  still  prefer  steel 
instruments.  The  plaster  of-Paris  Gftftg  may  be  applied  with  the 
patient  either  in  the  upright  position,  suspended,  with  his  heels 
just  off  the  ground,  by  Sayre's  tripod,  or  in  the  recumbent  position 
by  J>;iv\*  hammock  apparatus,  A  skin  fitting  vest  having  been 
previously  applied,  and  a  line  drawn  across  the  bark  with  a  pencil 
at  the  level  of  the  axilla-  to  indicate  the  upper  limit  of  the  jacket, 
crinoline  bondage^  impregnated  with  plaster  of  Pans,  are  wound 
round  and  round  the  trunk  till  a  sufficient  thickness  is  obtained, 
dry  plaster  being  from  time  to  time  rubbed  in  with  the  hands. 
The  case  should  reach  from  the  pencil  line  to  just  below  the  oiea) 
of  the  ilium,  stopping  short  of  the  great  trochanter  ami  the  pubes, 
and  may  be  strengthened,  if  necessary,  in  places  by  inserting  strips 
of  perforated  tin  vertically  between  the  bandages.  Before  applying 
Ihe  bandages,  a  folded  silk  handkerchief  should  be  placed  over  the 
abdomen  beneath  the  vest,  so  that  when  afterwards  withdrawn 
space  will  be  left  for  abdominal  respiration  (Sayrtfi  ifamaekpttdj* 
When  the  plaster  CAM  h  dry  it  may  be  sawn  through  down  the 
front,  removed,  and  the  fronts  edged  with  leather,  and  perforated 
with  eyelet  holes,  so  that  it  can  he  worn  laced  up,  and  be  taken  off 
from  time  to  time.  To  apply  the  poroplastic  felt,  the  jacket, 
which  is  first  made  to  measure,  must  be  put  in  a  steam  oven,  and 
when  rendered  thoroughly  plastic,  further  moulded  to  the  patient, 
who  should  be  prepared  and  suspended  in  the  same  way  as  for 
Applying   plaster  of   Paris,      Of    steel   instruments,   that    known  m 
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Taylor's  is  perhaps  the  best.  Walsham,  however,  almost  invariably 
employs  the  poroplastic  jacket.  Where  the  disease  is  in  the 
cervical  or  upper  dorsal  region,  Sayre's  jury-mast  may  be  fitted  to 
the  plaster-of- Paris  case  or  poroplastic  jacket ;  or  a  cervical  collar 
composed  of  leather  or  poroplastic  felt  may  be  used,  or  better,  the 
combined  poroplastic  jacket  and  collar. 

Operative  measures  for  spinal  caries. — The  reduction  of 
angular  curvature  (Oalot's  method). — During  the  last  few  years, 
where  angular  deformity  has  been  allowed  to  take  place,  the 
spine  has  been  forcibly  straightened  by  making  extension  on  the 
head,  arms,  and  legs  whilst  steady  pressure  is  exercised  on  the 
curve.  A  plastic  case  or  jacket  is  then  applied.  Many  cases 
have  now  been  treated  in  this  way,  some  with  success ;  but  serious 
accidents,  such  as  paralysis,  abscess,  recrudescence  of  the  carious 
process,  etc.,  have  followed,  and  in  some  cases  after  apparent 
cure  the  curve  has  reappeared  when  the  patient  has  been  allowed 
to  get  about.  In  a  few  cases  death  has  occurred.  The  relapse 
into  disrepute  which  has  followed  these  unsuccessful  cases  is  the 
result  of  its  indiscriminate  and  forcible  application  and  the  hasty 
publication  of  recent  cases.  Former  writers — Sayre  and  others 
— have  laid  stress  upon  the  straightening  the  spine  as  much  as 
possible  at  each  application  of  a  jacket  in  all  young  children  and 
recent  cases,  and  that  a  careful  watch  for  any  loosening  of  the 
jacket  be  kept  up  to  avoid  relapse.  Steady  extension  and  pressure 
on  the  curve  under  an  anaesthetic  at  each  application  of  the  plaster 
jacket,  without  using  force  to  tear  or  fracture,  may  succeed  in 
obtaining  an  ankylosed  straight  spine.  It  certainly  can  do  no 
harm,  and  indirectly  it  will  have  the  advantage  that  the  child  will 
be  more  closely  watched. 

A  psoas  abscess  must  not  be  treated  by  small  incisions  and  the 
insertion  of  drainage  tubes,  nor  must  it  be  allowed  to  enlarge 
and  burst.  Septic  infection  of  the  abscess  cavity  is  followed  by 
a  lingering  exhaustion  through  hectic  and  death.  Once  made 
septic  the  measures  below  described  prove  insufficient,  whereas, 
supposing  the  spinal  disease  itself  to  have  been  arrested,  cure  is 
very  probable. 

Irrigation  and  injection  of  iodoform  emulsion. — A  small  incision 
should  be  made  into  the  abscess  from  the  loin,  the  cavity  well  washed 
out  with  sterilised  water,  whilst  the  abdomen  is  gently  manipulated 
until  it  coinesback  clear;  then  the  cavity  is  filled  with  freshly-made 
iodoform  glycerine  emulsion,  all  the  excess  pressed  out,  and  the 
wound  sewn  up.  The  lumbar  incision  is  the  most  dependent  when 
lying  in  bed,  and  is  much  less  likely  to  be  infected  than  one  in  the 
groin,  and  less  still  than  one  in  the  inner  side  of  the  thigh.  More- 
over, the  finger  can  explore  for  sequestra  and  spicula  of  bone  in 
connection  with  the  spine.  The  wound  should  be  sewn  up,  not 
drained  unless  the  cavity  is  already  septic,  when  great  care  has  to 


OPERATIVE   MEASURES   FOB   SPINAL  CARIES     11D1 

be  taken  by  antiseptic  dressing*  to  prevent  further  con  Urn  i  nation 
through  the  tube. 

Ftrt  incixiwt  and  rltY&amff  tilth  iodoform  poattft — This  is  indicated 
when  injection  has  failed.  At  first  sight  it  seems  severe  compared 
with  the  fatally  easy  method  of  incising  a  pointing  abscess  and  insert- 
ing a  drainage  tube.  But  supposing  the  spinal  disease  quiescent,  the 
result  is  most  satisfactory.  An  incision  is  made  From  just  above 
and  outside  the  middle  of  Fouparts  ligament  round  the  crest  of  the 
ilium  well  into  the  loin*  The  muscles  are  divided,  the  peritoneum 
carefully  pushed  inwards,  and  the  abscess  incised  throughout  the 
leugth  of  the  incision.  The  whole  of  the  mult-ilnctilar  cavity  is 
wiped  out,  and  with  due  caution  septa  are  broken  down  so  as  to 
reduce  the  cavity  to  a  unilocular  one  as  nearly  as  possible.  When 
dry  and  clean,  free  from  pus  and  carious  material,  the  whole  cavity  is 
packed  with  long  strips  of  iodoform  gauze  in  such  a  way  that  they 
can  easily  be  withdrawn.  These  need  not  be  changed  for  three  or 
four  days;  meanwhile  the  patients  bowels  are  opened*  A  young 
and  sensitive  patient  will  probably  require  to  be  dressed  under  an 
antesthetic.  After  a  week  or  so  the  whole  cavity  may  appear  lined 
by  healthy  granulation.  Then  if  no  pus  appears  to  be  forming  or 
welling  up  anywhere  the  whole  wemud  is  secondarily  sutured,  a 
small  strip  of  gauze  or  tube  being  inserted  into  the  posterior  end, 
and  firm  union  between  the  granulations  lining  the  abscess  walls 
and  between  those  of  the  parietal  incision  takes  place.  I h  the  cavity 
is  dressed  every  day  or  two  until  it  heals  up  from  the  bottom  to  tin- 
surface. 

SttfUfstrotomtf. — -When  necrosis  is  associated  with  caries  an  inciau  m 
is  made  in  the  loin  or  further  up  over  the  transverse  processes  and, 
guided  by  sinuses  leading  down  to  bare  bonep  sequestra  may  be 
scooped  out ;  the  cavity  is  then  dressed  with  gauze. 

Laminectomy*— In  exceptional  eases  in  which  the  paralysis  of 
the  lower  limbs  continues,  in  spite  of  absolute  rest  and  recumbency, 
and  in  which  there  is  intractable  cystitis  or  severe  pain  not  relieved 
by  ordinary  measures,  the  spines  and  lamina?  of  the  affected  vertebrae 
may  be  excised  for  the  purpose  of  relieving  pressure  on  the  cord. 
The  compression  of  the  cord,  however,  would  appear  to  more  often 
depend  on  the  presence  of  a  tuberculous  eoltactkn  in  front  of  the 
cord  than  on  displacement  of  bone.  Unless  the  tuberculous  abscess, 
therefore,  can  be  evacuated,  the  removal  of  the  arches  of  the  vert< ibl m 
is  futile,  and  only  tends  to  weaken  the  vertebral  column.  In  place 
of  laminectomy,  an  attempt  may,  in  suitable  cases,  be  made  to  reach 
the  tuberculous  collection  from  the  front  of  the  vertebne.  Itifatfd 
has  succeeded  in  doing  this  by  excising  the  transverse  processes 
and  proximal  end  of  the  ribs  correspond iug  to  the  most  prominent 
part  of  the  spinal  curve.  Through  the  aperture  thus  made  he  was 
able  to  scrape  aud  wash  away  tuberculous  material  with  the  result 
that  the  paralysis  quickly  disappears  1. 
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Occipito-atloid,  and  atlo-axoid  disease,  are  terms  applied  to 
chronic  tuberculous  inflammation  attacking  the  articulations  between 
the  occipital  bone  and  the  atlas,  and  the  atlas  and  the  axis  respec- 
tively. Hence,  the  disease  resembles  in  its  course  tuberculous 
disease  of  the  joints,  rather  than  tuberculous  disease  of  the  bodies 
of  the  vertebra).  It  may  begin  either  in  the  synovial  membranes, 
or  as  caries  of  the  bones  forming  the  articular  processes,  and  when 
occurring  between  the  atlas  and  the  axis  usually  affects  the  synovial 
membranes  between  the  odontoid  process  and  the  transverse 
ligament  on  the  one  hand,  and  the  tubercle  of  the  atlas  on  the 
other.  Indeed  in  this  situation  it  would  appear  to  often  begin  as 
a  caries  of  the  odontoid  process  itself,  and  then  spread  to  the 
synovial  membranes.  The  disease  is  often  attributed  to  a  sprain 
of  the  neck,  but  though  it  may  sometimes  be  excited  by  such, 
would  appear  more  probably  to  depend  on  causes  similar  to  those 
leading  to  tuberculous  disease  elsewhere. 

Symptoms. — Pain  is  first  felt  over  the  seat  of  the  disease,  and 
radiating  in  the  course  of  the  nerves  emerging  from  the  inter- 
vertebral foramina  between  the  affected  bones.  It  is  increased  on 
attempting  to  turn  or  nod  the  head,  but  is  relieved  by  supporting 
the  chin  with  the  hand.  Hence  the  patient  often  holds  his  head 
between  his  hands,  aud  if  asked  to  rotate  it,  turns  his  whole  body, 
keeping  his  neck  stiff  and  immoveable  the  while.  When  the  disease 
is  chiefly  limited  to  the  articulations  between  the  occipital  bone  and 
the  atlas,  the  pain  is  principally  confined  to  the  region  supplied  by 
the  suboccipital  nerve,  the  hypoglossal  nerve  is  paralysed,  and  is 
increased  on  nodding  rather  than  on  rotating  the  head.  As  the 
disease  advance?,  the  atlas,  with  the  occipital  bone,  has  a  tendency 
to  slip  forward  on  the  axis — directly  forward  if  both  sides  are  equally 
diseased,  or  more  to  one  side  if  the  disease  is  unilateral  The  spine 
of  the  axis  in  consequence  appears  more  prominent  than  natural,  aud 
the  head  on  a  plane  anterior  to  that  of  the  rest  of  the  spinal  column. 
Should  an  abscess  form  it  may  point  at  the  back  of  the  pharynx 
(post -pharyngeal)  or  at  the  side  of  the  neck.  Treatment. — Absolute 
rest  on  the  back,  with  the  head  between  sand-bags,  is  imperative,  as 
there  is  danger  of  fatal  compression  of  the  cord  from  the  odontoid 
process  or  the  transverse  ligament  giving  way  during  some  sudden 
movement  of  the  patient.  In  some  cases  attended  with  paralysis 
below  the  disease,  continuous  extension  by  a  chin  and  pole  strap 
attached  to  a  weight  and  pulley  at  the  head  of  the  bed,  and  counter- 
extension,  with  the  patient  in  the  recumbent  position,  has  been 
successful  in  removing  the  pressure  from  the  cord.  When  the  acute 
symptoms  have  subsided,  a  moulded  collar  of  leather  or  poroplastic 
felt,  or  an  inflating  india-rubber  collar,  will  be  required.  Should  an 
abscess  form  it  should  be  opened  in  the  neck  at  the  posterior  border 
of  the  sterno-mastoid,  not  through  the  mouth  (sec  p.  795). 

Acute  sejttic  osteomyelitis  of  the  spine  is  a  rare  disease  accompanied 
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by  symptoms  of  Landry's  paralysis,  but  also  with  fever  and  the 
formation  of  abscesses  over  the  spines  and  lamina),  which  are  found  to 
be  extensively  necrosed.  Or  if  it  is  a  vertebral  body  which  is  chiefly 
affected,  the  pus  bursts  not  only  into  the  spinal  canal  but  also  into 
the  mediastinum,  pleura  or  peritoneum. 

Syphilitic  disease  of  the  spine  is  also  rare,  and  is  therefore  likely  to 
be  confused  with  the  result  of  slight  injury,  tubercle  or  new  growth, 
unless  some  other  indications  of  syphilis  are  met  with. 

Actinomycosis  of  the  spine  is  an  extension  from  the  lung  and  pleura. 

Malignant  disease  of  the  spine  is  commonly  a  metastatic 
growth  often  following  cancer  of  the  breast ;  the  patient  may  develop 
a  rapid  spinal  curvature  with  paraplegia,  or  there  may  be  multiple 
tumours   pressing  on   the  posterior  roots  and    causing  great  pain. 


Vm.  f>99. — Hursloy'h  laminectomy  *uw  with  inovc.tMe  liladu. 

Primary  or  secondary  sarcoma  may  also  appear.  Twitment. — 
Recumbency  with  the  free  administration  of  morphine. 

Tumours  of  the  spinal  cord. — Fibrous  tumours  growing  from 
the  meninges  and  merely  compressing  the  spinal  cord  or  its  roots, 
have  in  a  few  eases,  first  of  all  by  Mr.  Horsley  after  a  diagnosis  by 
Sir  W.  (.towers,  been  successfully  removed.  The  diagnosis  of  their 
position  has  been  made  by  the  alterations  in  sensation  and  the  pain 
or  muscular  paralysis  and  wasting  occasioned.  It  is  important  to 
remember  that  in  the  cervical  region  the  nerve-roots  are  about 
opposite  the  corresponding  vertebral  spines.  As  the  spines  become 
longer  the  corresponding  spine  is  lower  until  the  sixth  dorsal  spine, 
which  corresponds  with  the  ninth  root,  and  the  twelfth  dorsal 
vertebra  with  the  third  lumbar  nerve-root. 

Laminectomy  for  spinal  cord  tumour.  -  In  operating  the 
patient  must  be  specially  guarded  against  shock.  The  spines  and 
lamina.1  are  freed  through  a  longitudinal  incision  combined  with  notches 
cut  in  the  back  muscles  to  aid  retraction.  Bleeding  may  be  checked 
by  compression  with  hot  sponges.     Then  the  spines  and  laininre  are 
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carefully  chipped  away.  At  this  stage  it  is  perhaps  BOOMtunefl 
safer  to  intermit  the  operation,  for  the  patients  are  often  weak.  On 
the  other  hand  there  are  obvious  objections  to  two  operations.  The 
wound  is  sutured.  After  ■  few  days  it  is  reopened,  the  tumour 
sought  for  before  and  after  laying  Open  the  mefuogei  bad  ko  excised. 
Then  the  meninges,  muscles  and  wkiu  arc  separately  sutured,  ami  the 
patient  carefully  nursed  as  in  the  case  of  fractured  spine.  A  tumour 
has  been  found  higher  up  than  the  level  previously  indicated,  ilao 
below  the  level  when  in  the  lumbar  region  on  one  of  the  roots  of  the 
cauda  equina.      A  tumour  infiltrating  the  spinal  cord  is  let  alone. 

Spina  bifida  is  a  congenital  malformation  of  the  vertebral  canal 
with  protrusion  of  some  of  its  contents  to  form  a  tumour  distended 
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Fig.  600. — Spinal  meningocele 


Fio.  001.—  Memngo-myelncele. 


In  the  ihrec  diftgmfi*  fftna  600,  1>01+  and  £02)  the  Utter*  huvo  the  same  ref- 
A,   Dura  mater,      ».  Farietulj  ami  e*  Visceral  aruehuoiil      ft.  Pia  matei,      I 


by  cerebrospinal  fluid.  It  is  nearly  always  met  with  in  the  middle 
line  of  the  back,  but  very  ex eept tonally  the  protrusion  has  occurred 
through  the  bodies  of  the  vertebrae  instead  of  posteriorly  through 
the  cleft  spines.  It  is  due  to  an  arrest  of  development  of  the 
laminte  of  the  vertebra  (fltff&MftJjJC  *ftwttis)t  and  their  consequent 
failure  to  unite  in  the  middle  line  to  form  the  spinous  processes. 
This  non-union  may  possibly  be  sometimes  owing  to  an  BXOei 
cerebrospinal  fluid.  A  spina  bifida  may  occur  in  any  part  of  the 
spine,  but  is  most  common  in  the  Jnmbo-sacrul  region,  where  the 
lumime  are  the  latest  to  unite.  It  may  be  associated  with  partial 
paraplegia  or  con  tract  tire,  incontinence  of  urine  and  faces,  and  with 
club* foot  or  other  congenital  deformities. 

Pathology* — Three  chief  forms  of  spina  bifida  are  described  ; — 
ii  spinal  meningocele;  2,  meningo-myekwele ;  3,  syringomyelocele. 
1*  hi  Bpiii'd  m<ititt<!oceU  the  sac  (Fig.  600)  consists  of  dura  mater  and 
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arachnoid  blended  together,  and  consequently  communicates  with 
the  sub-arachnoid  space  and  con Ui lis  cerebrospinal  fluid,  Tin  eQttd 
and  nerves  remain  in  the  spinal  canal.  Very  rarely  the  sac  is  said 
to  consist  of  dura  mater  only,  £,&,  of  dum  mater  and  so-called 
parietal  layer  of  arachnoid  j  it  would  then  comnraittcate  with  the 
subdural  apace  instead  of  with  the  sub-arachnoid.  *2.  In  the  mem 
mfttottU  (fig.  601),  the  most  common  him  bar  form,  the  sac  also 
consists  of  dura  mater  and  arachnoid,  hut  contains  in  addition  to 
cerebrospinal  fluid  the  spinal  cord  and  nerves,  which  are  often 
spread  out  over  and  intimately  blended  with  the  posterior  part  of 
the  wall  of  the  sac,  As  the  cord  passes  through  the  sac  some  of 
the  large  nerve  roots  given  off  from  it  run  forwards  across  the 
interior  of  the  sac  to  re-enter  the  spinal  canal.  Hence  those  nerves 
that  are  given  off  from  the  cord  whue 
it  is  adherent  to  the  sac  wall,  appear 
to  arise  from  the  sac,  and  were  in 
former  times  wrongly  described  as 
being  distributed  to  it  (see  Fig.  601). 
3.  In  the  fii/>tihi<>-mi/eltjvt'le  (Fig.  602), 
the  most  rare  form,  the  central  canal 
of  the  cord  is  greatly  distended  with 
fluid,  the  expanded  cord  being  tit  us 
spread  out  over  the  sac  wall,  with 
which  it  is  intimately  blended.  The 
nerves  in  this  case  pass  through  the 
walls  of  the  sac  to  their  destination. 

The  cover  hi*  f»  of  the  mc  limy  be 
healthy  skin  ;  but  more  commonly 
normal  skin  is  only  found  at  the  sides, 
the  central  portion  consisting  of  a  thin 
bluish  membrane.     Sometimes  a  slight 

depression  is  seen  ou  the  lower  part  of  the  sac  at  the  spot  where 
the  cord  terminates  in  the  wall.  This  is  called  the  umHUem*,  and 
at  its  bottom  the  central  canal  of  the  cord  has  at  times  been  seen 
to  open. 

In  some  instances  there  is  no  protrusion,  but  rather  a  depression 
in  the  situation  of  the  cleft  between  the  vertebrae  (fpffta  bifida 
QCeulki)$  the  cleft  being  occupied  by  the  blended  membranes,  cord, 
and  skin,  and  the  spot  covered  with  a  tuft  of  hair,  me  void  tissue  or 
a  urevodipoma.  In  obscure  paraplegias,  and  in  contractures  and 
deformities  of  the  feet,  the  back  should  be  examined,  since  this 
condition  may  be  present  though  overlooked  by  the  mother. 

Symptoms.- — The  swelling  is  usually  of  a  globular  or  oral  shape, 
translucent,  sessile  or  slightly  pedunculated  and  flaccid,  but  become* 
tense  and  distended  on  coughing  or  crying.  Pressing  upon  it 
sometimes  causes  the  fontanelles  to  swell  up,  and  may  produce 
convulsions.     Wheu  the  spinal  cord  and  large  nerves  are  involved, 
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there  may  be  paralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  lamina  of  the  vertebrae  may  at 
times  be  felt  on  pressing  on  the  sac.  As  a  rule  these  tumours  show 
a  great  tendency  'to  enlarge,  and  rupture  spontaneously,  in  which 
case  death  usually  follows  from  the  draining  away  of  the  cerebro- 
spinal fluid,  and  septic  meningitis.  A  large  one  often  ruptures  during 
birth.  Death,  however,  is  sometimes  due  to  hydrocephalus,  marasmus 
and  defective  nutrition.  When  a  spontaneous  cure  takes  place  it  is 
usually  due  to  the  gradual  shrinking  of  the  sac. 

Diagnosis. —  Its  congenital  origin  will  at  once  distinguish  a  spina 
bifida  from  a  new  growth  developed  subsequently  to  birth ;  and  its 
situation  in  the  middle  line,  translucency,  increase  of  tension  on 
straining,  and  the  gap  between  the  lamiine  when  this  can  be  felt, 
will  usually  serve  to  diagnose  it  from  other  congenital  tumours. 

Treatment. — Excision  in  all  cases  except  where  there  is  well- 
marked  paraplegia  hydrocephalus  or  marasmus,  or  where  the 
tumour  is  small  and  well  covered  by  a  firm  pad  of  integument, 
when  it  should  be  left  alone  or  merely  protected  by  a  pad  or  shield, 
is  the  recognised  treatment.  In  spinal  meningocele  two  vertical 
skin-flaps  are  made,  the  sac  excised,  the  base  ligatured  or  sutured, 
and  the  skin-flaps  brought  together  by  suture.  In  meningo-myelocele 
the  skin  is  reflected  from  the  sac,  the  latter  opened,  the  nerves  and 
cord  dissected  from  the  sac  wall,  and  returned  into  the  spinal  canal. 
The  sac  is  now  excised,  the  meningeal  pedicle  ligatured  or  sutured, 
and  the  skin-flaps  brought  together  over  it,  care  being  taken  that 
the  lines  of  suture  in  the  meninges  and  skin  are  not  placed  opposite 
each  other.  The  operation  should  be  done  with  the  child  laid  over 
a  pillow  so  that  the  meningocele  is  the  highest  point,  and  it  should 
be  nursed  after  the  operation  in  this  way.  This  avoids  the  loss  of 
cerebro  spinal  fluid.  The  injection  of  Morton's  fluid  (iodine,  grs.  x.  ; 
iodide  of  potassium,  grs.  xxx.  ;  glycerine,  3j-)  in  quantities  of  ^j.,  was 
formerly  much  employed,  but  was  attended  by  considerable  danger 
of  spinal  meningitis,  and  is  now  discontinued  by  most  surgeons. 

Coccygodynia,  or  pain  iu  the  joint  between  the  sacrum  and  coccyx, 
is  generally  attributed  to  a  blow  or  fall,  or  to  injury  received  during 
parturitiou.  When  not  from  injury,  the  origin  of  the  pain  is 
unknown.  There  is  pain  on  sitting,  on  rising  from  the  sitting 
posture,  during  defalcation  and  on  grasping  the  coccyx  and  moving 
it  with  one  finger  in  the  rectum  and  one  outside.  Treatment. — If 
rest,  anodynes,  and  blisters  fail,  the  coccyx  may  be  removed  through 
a  dorsal  incision,  care  being  taken  not  to  injure  the  rectum. 

Sacrococcygeal  tumours  are  congenital  in  origin,  and  grow  with 
a  variable  degree  of  rapidity  after  birth.  A  pear-shaped  tumour  may 
form  attached  to  the  lower  end  of  the  sacrum  and  coccyx,  or  the 
sacrum  and  coccyx  may  be  buried  in  a  rounded  tumour.  Exceptionally 
the  tumour  grows  within  the  cavity  of  the  sacrum.  The  tumours  are 
of  a  mixed  structure,  classed  as  teratoid,  or  in  some  part  resembling 
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endotheliomata,  being  composed  of  hyalin  cartilage,  smooth  and 
striped  muscle,  small  dermoid  cysts,  or  glandular  tissue.  Some  are 
clinically  malignant,  grow  with  great  rapidity,  and  are  found  to 
consist  post-mortem  mainly  of  myxosarcoma  or  to  be  largely  carcino- 
matous. When  definitely  pedunculated,  their  structure  may  be 
principally  multilocular  cystic,  without  any  malignant  elements. 
This  last  class  are  amenable  to  surgery,  and  some  have  been  success- 
fully excised  with  part  of  the  sacrum  and  coccyx.  Special  care  must 
be  taken  to  avoid  loss  of  blood. 
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Abdomen,  abscess,  traumatic,  524 

—  contusions  of,  523 

—  foreign    bodies    in    cavity   of, 

549 

—  injuries  of,  523 

—  laparotomy,  861 

—  paracentesis,  tapping,  851 

—  wall  of,  disease,  933 

—  —       injuries,  523 

—  wounds,  gunshot,  530 

—  —      viscera  protruding,  528 

—  —  —      ruptured,  524 
Abscess,  19 

—  acute,  19 

—  alveolar,  762 

—  aneurysmal,  395 

—  of  antrum,  mastoid,  676 

—  —         maxillary,  789 

—  appendicular,  887 

—  axillary,  444 

—  of  bone,  315 

—  of  brain,  491,  656 

—  of  breast,  1100 

—  chronic,  25 

—  embolic,  53 

—  faecal,  901 

—  gluteal,  1138 

—  Hilton's   method   of  opening, 

24 

—  iliac,  1071 

—  inguinal,  445,  1011 

—  ischiorectal,  943 

—  of  kidney,  957 

—  of  labium,  1063 

—  lachrymal,  688 

—  liver,  849 

—  lumbar,  1187 

—  mammary,  1100 

—  metastatic,  53 

—  of  muscle,  366 

—  of  neck,  448,  718 

—  of  orbit,  703 

—  parametric,  1071 

—  parotid,  716 

—  pelvic,  1071,  1072 

—  perigastric,  830 

—  perimetric,  1072 

—  perineal,  1025 

—  perinephritic,  956 


Abscess,  perityphlitic,  887 

—  popliteal,  446 

—  postpharyngeal  or  retropharyn- 

geal, 794 

—  prostatic,  1000 

—  psoas,  1186 

—  residual,  25 

—  spinal,  1186 

—  splenic,  855 

—  sternal,  retrosternal,  812 

—  submaxillary,  443 

—  subphrenic,  8130 

—  symptoms  of,  22 

—  of  testis,  1051 

—  thecal,  1132 

—  of  tongue,  736 

—  tonsillar,  753 

—  treatment  of,  23 

—  urinary,  1025 

—  vulvar,  1063 
Absorption,  9 

Accommodation,  errors  of,  704 
Acetabulum,  fracture  of,  555 
Achilles  tendon,  rupture  of,  598 
Achondroplasia,  297 
Acinous  carcinoma,  144 

Acne  rosacea,  778 
Acromegaly,  300 
Acromion,  disease  of,  1119 

—  dislocation  of,  569 

—  fracture  of,  585 
Actinomycosis,  94 

—  bones  and  joints,  342 
Actual  cautery  in  haemorrhage,  218 
Acupressure  in  haemorrhage,  218 
Adeno-fibroma,  123,  138 
Adenoid  vegetations,  787 
Adenoma,  138 

—  of  breast,  1104 
Adhesions,  nerves,  447 

—  peritoneal,  833,  876 
Advancement  of  tendons,  268 
Adynamic  intestinal  obstruction,  878 
Aerocelc,  722 

After-treatment  following  operations, 

192 
Air  cysts,  722 
Air  in  veins,  278 
Air  passages,  foreign  bodies  in,  513 
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Air  passages,  operations  on,  801 
Air  test  in  ruptured  bladder,  556 
Alcohol  for  surgical  cases,  193 
Alternating  calculus,  074 
Alveolar  abscess,  762 

—  sarcoma,  133 
Amblyopia,  toxic,  700 
Ambulatory   treatment    of    fracture, 

245 
Amputations,  1115 

Amputation   for  compound  fracture, 
256 

—  for  gangrene,  45 
Amussat's  operation,  867 
Amyloid  disease,  51 
Anaesthesia,  difficulties,  233 

—  general,  226 

—  local,  235 

—  preparation  for,  229 
Anaesthetics,  chloroform,  231 

—  cocain  and  eucain,  235 

—  ether,  231 

—  nitrous  oxide,  230 
Anastomosis,  arterio-venous,  852 

—  intestinal,  545 
Anel's  operation,  326 
Aneurysm,  380 

—  by  anastomosis,  276,  649 

—  arterio-venous,  277 

—  of  bone,  364 

—  causes  of,  381 

—  circumscribed,  383 

—  cirsoid,  276,  649 

—  classification  of,  382 

—  consecutive,  383 

—  contents  of,  382 

—  diagnosis  of,  388 

—  diffused,  383 

—  dissecting,  384 

—  effects  of,  385 

—  electrolysis  in,  398 

—  excision  of,  397 

—  false,  383 

—  formation  of,  381 

—  fusiform,  382 

—  introduction  of  wire  in,  398 

—  irritation  of  interior  of  sac  bv 

needles,  398 

—  ligature  in,  392 

—  manipulation  in,  398 

—  pressure  in,  390 

—  rupture  of,  387 

—  sacculated,  383 

—  signs  of,  386 

—  special,  399 

—  sphygmograph  in,  386 

—  -     spontaneous,  381 

—  structure  of,  381 

—  suppuration  of,  395 

—  terminations  of,  384 

—  traumatic,  276 

—  treatment  of,  388 

—  true,  383 


Aneurysm,  varicose,  277 
Aneurysmal  varix,  277 
Aneurysms,  abdominal,  402 

—  aortic,  399 

—  at  bend  of  elbow,  402 

—  at  root  of  neck,  399 

—  axillary,  401 

—  carotid,  400 

—  femoral,  403 

—  gluteal,  402 

—  iliac,  402 

—  inguinal,  402 

—  innominate,  399 

—  intracranial,  401 

—  orbital,  401 

—  popliteal,  403 

—  subclavian,  400 
Angina,  Ludwig's,  718 
Angioma,  433 

Angular  curvature  of  spine,  1184 

—  gouge,  495 

Ankle,  amputation  at,  1176 

—  disease  of,  1162 

—  dislocation  of,  611 

—  excision  of,  1162 

—  fracture,  Pott's,  629 

—  sprains  of,  260,  598 

—  Syme's  amputation,  1176 
Ankyloglossia,  acquired,  734 

—  congenital,  734 
Ankylosis  of  joints,  333 
Anterior  polar  cataract,  697 

—  tibial  artery,  ligature  of,  423 

—  uveitis,  695 
Anthrax,  109 
Antisepsis,  174 

Antitoxic  serum,  66,  107,  188 
Antitoxins,  58 

Antrum   of  ear,  mastoid,   disease  of, 
676 

—  maxillary,  empyema  of,  789 

—  —         cvsts,  and  tumours 

*  of.  765 
Antvllus,  operation  of,  for  aneurysm, 

397 
Anus,  artificial,  866 

—  dilatation,  942 

—  diseases  of,  934 

—  epithelioma  of,  947 

—  fissure  of,  936 

—  fistula  of,  944 

—  imperforate,  934 

—  piles,  938 

—  prolapse  of,  937 

—  pruritus  of,  936 
Aorta,  wound  of,  520 
Aphasia  after  head  injury,  486 
Aphthous  stomatitis,  732 
Appendicitis,  881 

Argyll- Robertson  pupil,  351,  709 
Arm,  amputation  through,  1125 

—  diseases  of  humerus,  1122 

—  fractures  of  humerus,  586 
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Arm,  tumours  of  humerus,  1128 
Arteries  (see    Aneurysms,   Hemor- 
rhage). 

—  arteritis,  376 

—  —         obliterativo  endarter- 

itis, 378 

—  —         syphilitic,  378 

—  atheroma  of,  376 

—  calcification  of,  379 

—  contusions  of,  270 

—  degeneration  of,  378 

—  diseases  of,  376 

—  endarteritis  obliterans,  378 

—  injuries  of,  270 

—  ligature  of,  212,  404 

—  obstruction  of,    causing   gan- 

grene, 42 

—  repair  of  wounds  of,  209,  272 

—  rupture  of,  270 

—  syphilitic  disease  of,  378 

—  torsion  of,  216 

—  varix  of,  276,  649 

—  wounds  of,  272 
Arteriovenous  aneurysm,  276 
Artery  forceps,  212 
Arthrectomy,  1114 
Arthritis,  acute,  327 

—  chronic  rheumatic,  346 

—  —       rheumatoid,  347 

—  deformans,  327,  846 

—  from  tabes,  Charcot's  disease, 

351 

—  gonorrheal,  842 

—  gouty,  350 

—  hemophilic,  849 

—  neuropathic,  351 

—  osteo-,  347 

—  suppurative,  328 

—  syphilitic,  343 

—  in  syringomyelia,  352 

—  tuberculous,  336 

Ascites,  artificial  venous  anastomosis 
for,  852 

—  tapping  abdomen  for,  851 
Asepsis,  178 

Asphyxia,  205 

Aspiration  of  bladder,  1032 

—  of  pericardium,  817 

—  of  pleura,  818 
Astigmatism,  706 
Astragalus,  dislocation  of,  612 

—  fracture  of,  637 
Ataxia,  joints  in,  351 
Atheroma,  376 
Atheromatous  cyst,  462 

—  ulcer,  377 

Atlas  vertebra,  injury  of,  640 
Atlo-axoid  disease, 
Atrophic  rhinitis,  777 
Atrophy  of  bone,  295 

—  —     muscle,  365 

—  --     optic  nerve,  700 

—  —     skull,  651 
W. 


Atrophy  of  testicle,  1060 
Attic  disease,  674 
Auditory  vertigo,  682 
Aural  exostosis,  671 

—  polypi,  675 
Auricle,  injuries  of,  499 
Axillary  abscess,  444 

—  aneurysm,  401 

—  artery,  ligature  of,  414 

—  glandular  diseases,  444 
Axis  vertebra,  disease,  1192 

—  —      injury,  640 


Bacilli,  57 

Bacillus  anthracis,  109 

—  coli,  111 

—  of  diphtheria,  108 

—  mallei,  98 

—  of  tetanus,  104 

—  of  tubercle,  87 

—  of  typhoid  fever,  112 
Back,  injuries  of,  637 

Bacteria,  parasitic  pathogenetic,  57 

—  pyogenic,  60 

—  saprophytic,  57 
Bacteremia,  51 

Baker's,  Morrant,  cysts,  875 

—  tracheotomy  tube,  807 
Balanitis,  1011 

Ball's    method   of    cure    of   hofnia-, 

922 
Bandages,  191 

—  plaster,  silicate,  245 

Bands,  intestinal  strangulation  by,  87$ 

Barker's  method  of  cure  of  hernia, 
921 
-^  -=-         of   wiring   patella, 

624 

Base  of  skull,  fracture  of,  474 

Bassiui's  method  of  cure  of  hernia, 
922 

Battey's   operation    (see    Oophorec- 
tomy). 

Bavarian  splint,  245 

Bedsores  in  spinal  injuries,  37 

Bellocq's  sound,  776 

Biceps  tendon,  rupture  of,  269,  564 

Bi-coude  catheter,  1004 

Bier's  intra-arachnoid  injections,  236 

Bigelow's  classification  of  dislocation 
of  hip,  600 

—  operation  of  lithotrity,  990 
Bilharzia,  115 

Biliary  colic,  842 

—  surgery,  842 
Bilocular  hernia,  909 

—  stomach,  833 

Bishop's   method  of  cure  of  her 

920 
Bites  by  snakes,  199 
Blaek-eye,  476,  703 
Bladder,  aspiration  of,  1032 
4   II 


1202 


INDEX. 


bladder,  atony  of,  980 

—  calculus  of,  986,  990 

—  cancer  of,  983 

—  catheterism,  1028 

—  cystectomy,  999 

—  cystitis,  977 

—  cystoscopy,  974 

—  cystotomy,  perineal,  997 

—  —         suprapubic,  998 

—  diseases  of,  974 

—  examination  of,  974 

—  extravasation  of  urine,  1026 

—  extroversion  of,  976 

—  fistula,  981 

—  foreign  bodies  in,  561,  663 

—  hematuria,  985 

—  inflammation  of,  977 

—  incontinence,  984 

—  injuries  of,  556 

—  inversion  of,  980 

—  irritability  of,  980 

• —    lithotomy,  lateral,  998 

—  —         median,  997 

—  —         suprapubic,  998 

—  lithotrity,  990 

—  malformations  of,  970 

—  papilloma,  982 

—  paralysis  of,  980 

—  prostate,  1000 

—  puncture  of,  1082 

—  retention  in,  1028 

—  rupture  of,  556 

—  sacculated,  1013 

—  sounding,  988 

—  in  spinal  injuries,  640 

—  stone  in,  98G,  990 

—  in  stricture,  1013 

—  tuberculous  disease  of,  981 

—  tumours  of,  982 

—  urine,  air  in,  pneumaturia,  981 

—  —     alkaline,     decomposition 

of,  970,  979 

—  —    blood  in,  hematuria,  985 

—  —     chyle  in,  986 

—  —    extravasation  of,  1026 

—  —    incontinence,  984 

—  —     retention,  1028 

—  wounds  of,  558 
Blandin's  ranula,  947 
Bleeding  (sec  Hemorrhage),  206 

—  (sec  Venesection),  432 
Blepharitis,  686 
Blindness,  699 

Blood  cysts,  132,  159,  161,  361 

—  saline  infusion  for  loss  of,  207 
Blood-vessels,  diseases  of,  376 

—  —       injuries  of,  270 
Boils,  458 

Bone,  abnormalities  of,  297 

—  abscess  of,  315 

—  achondroplasia,  297 

—  acromegaly,  300 

—  actinomycosis  of,  342 


Bone,  ankylosis  by,  333 

—  atrophy  of,  295 

—  cancer  of,  363 

—  caries  of,  320 

—  chondroma  of,  357 

—  cretinism  affecting,  301 

—  cysts  in,  364 

—  diseases  of,  290 

—  epiphysitis,  311,  317 

—  exostosis,  358 

—  fibroma  of,  359 

—  fracture  of,  237 
— -    fragility  of,  310 

—  gigantism,  290 

—  grafting,  323 

—  hypertrophy  of,  296 

—  inflammation  of,  311 

—  injuries  of,  237 

—  lipoma  of,  360 

—  marrow,  294 

—  mikromelia,  299 

—  mollities  ossium,  308 

—  necrosis  of,  317 

—  osteitis,  311 

—  —    deformans,  355 

—  osteo-arthritis,  346 

—  osteo-arthropathy,  353 

—  osteogenesis  imperfecta,  297 

—  osteoma,  358 

—  osteomalacia,  308 

—  osteomyelitis,  314 

—  osteoporosis,  296 

—  osteopsathyrosis,  299 

—  osteotomy,  1147,  1159 

—  periostitis,  312 

—  pulsatile  tumours  of,  364 

—  pyogenic  inflammation  of,  335 

—  repair  of,  323 

—  rickets  affecting,  303 

—  sarcoma  of,  360 

—  sclerosis  of,  296 

—  scurvy  affecting,  302 

—  sequestrotomy,  319 

—  suppuration  in,  335 

—  suture  of,  248 

—  syphilis  of,  343 

—  transformation  in  architecture 

of,  293 

—  trephining  for  abscess  of,  315 

—  tuberculosis  of,  830 

—  tumours  of,  357 

—  typhoid  inflammation  of,  336 

—  varieties  of  inflammation    of, 

325 

—  vascular  tumours  of,  364 
Boric  acid,  179 

Bovee's  method  of  uniting  ureter,  553 

Bow-legs,  1159 

Bowel  (sec  Intestines). 

Bowels  moved  after  operation,  193 

Box  splint,  635 

Brachial  artery,  ligature  of,  414 

—  plexus,  injury,  455 
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Brain,  abscess  of,  491,  656 

—  aneurysm,  401 

—  cephalalgia,  665 

—  cephalhydrocele,  470 

—  compression  of,  479 

—  concussion  of,  477 

—  contusion  of,  485 

—  cyst  of,  hydatid,  665 

—  diseases  of,  654 

—  encephalocele,  652 

—  epilepsy,  663,  665 

—  extravasation  of  blood  on,  481 

—  hernia  of,  492 

—  hydrocephalus,  665 

—  inflammation  of,  490,  654 

—  injuries  of,  477 

—  irritation  of,  486 

—  laceration  of,  485 

—  meningitis,  654 

—  meningocele,  652 

—  microcephaly,  666 
•    —    oedema  of,  484 

—  suppuration  in,  491,  656 

—  surgery,  493,  660 

—  topography  of,  486,  661 

—  trephining,  493 

—  tumours  of,  662 

—  wounds,  gunshot,  488 
Branchial  carcinoma,  718 

—  cysts,  718 

—  fistula*,  718 
Brasdor's  operation,  397 
Breast,  abnormalities  of,  1098 

—  abscess  of,  1100 

—  adenoma  of,  1104 

—  amputation  of,  1112 

—  carcinoma  of,  1106 

—  cystic  disease  of,  1102 

—  cysts  of,  1104 

—  diseases  of,  1098 

—  duct  carcinoma  of,  1110 

—  epithelioma  of  nipple  of,  1110 

—  excision  of,  1112 

—  galactocele  in,  1104 

—  hypertrophy  of,  1102 

—  inflammation  of,  1099 

—  lobular  induration  of,  1100 

—  neuralgia  of,  1099 

—  palliative  treatment  of  cancer 

of,  1111 

—  prolapse  of,  1102 

—  sarcoma  of,  1106 

—  syphilis  of,  1103 

—  tubercle  of,  1102 

—  tumours  of,  1103 
Bronchi,  foreign  bodies  in,  513 
Bronchocele,  725 

Bruises,  199 
Bryant's  line,  G02 

—  splint,  1142 
Bubo,  445,  1011 

Buchanan's  operation  for  talipes,  1 171 
Bullet  or  gunshot  wounds,  195 


Bullet  or  gunshot  wounds  of  abdo- 
men, 530 

—  —        —        of  brain,  488 

—  —        —        of  skull,  488 
Bunion,  461 

Burns  and  scalds,  201 

—  and  corrosions  of  oesophagus, 

507 
Bursse,  diseases  of,  372 

—  special  enlargements  of,  373 


Cecum,  retention  in,  881 
Cesarean  section,  1097 
Calcification  of  arteries,  379 
Calculous  anuria,  960 

—  pyelitis,  958 
Calculus  in  bladder,  986 

—  in  female  bladder,  990 

—  of  kidney,  958 

—  pancreatic,  854 

—  of  prostate,  1008 

—  salivary,  746 

—  in  urethra,  1028 

—  urinary,  970 

Callaway's  test  for  dislocated  shoulder, 

571 
Callisen's  colotomy  operation,  867 
Callus,  240 

Calmette's  antitetanotoxin  serum,  199 
Cancer  (see  Carcinoma). 
Cane  rum  oris,  733 
Carbolic  acid,  174 

Carbonic  acid,  or  oxide  asphyxia,  205 
Carbuncle,  458 

—  of  lip,  710 

—  malignant  (see  Anthrax). 
Carcinoma,  139 

—  acinous,  144 

—  of  bladder,  982 

—  of  bone,  360 

—  of  breast,  1106 

—  causation  of,  118 

—  clinical  course  of,  143 

—  —        —         anomalous,  144 

—  colloid,  142 

—  columnar-celled,  or  cylindrical, 

146 

—  degeneration  of,  142 

—  dissemination  of,  142 

—  encephaloid,  145 

—  epithelial,  148 

—  glandular,  142 

—  hard,  144 

—  of  jaw,  765 

of  kidney,  964 
-     of  lip,  711 
medullary,  145 

—  metastatic,  3G3 

—  -     of  oesophagus,  820 

—  of  penis,  1038 

—  of  prostate,  1007 

—  of  rectum,  948 

4    H    2 
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Carcinoma,  rodent,  160 

—  scirrhous,  144 

—  of  scrotum,  1089 

—  soft,  145 
spheroidal-colled,  144 

—  squamous-celled,  148 

—  of  stomach,  835 

—  of  testicle,  1058 

—  of  tongue,  741 

—  of  tonsil,  757 

—  treatment  of,  152 

—  varieties  of,  144 

—  of  uterus,  1091 

—  of  vulva,  1065 

Garden's  amputation  above  the  knee, 

1154 
Caries,  320 

—  of  skull,  649 

—  of  teeth,  759 

—  of  temporal  bone,  677 

—  of  vertebra;,  1184 
Carotid  aneurysm,  401 

—  artery,  ligature  of,  407,  410 
Carpus,  dislocation  of,  581 

—  fracture  of,  598 

Carr's  splint  for  Colles's  fracture,  595 
Cartilage,  degeneration  of  articular, 

325 
Cartilaginous  tumours,  357 
Caruncle  of  female  urethra,  1065 
Castration,  1060 
Cataract,  696 
Catheterism  of  Eustachian  tube,  667 

—  --of  male  urethra,  1028 

—  —     of  female  urethra,  1065 
Catheters,  cleaning  of,  180 
Cautery  in  haemorrhage,  218 
Cavernous  aneurysm,  401 
Cellulitis,  62 

Cephalalgia,  trephining  for,  665 
Cephalha?matocele,  649 
Cephalhematoma,  467 
Cephalhydrocele,  470 
Cerebellar  abscess,  659 
Cerebral  abscess,  491,  656 

—  injuries,  477 

—  localisation,  486,662 
Cerebrospinal  fluid,  476 
Cerumen  in  ear,  671 
Cervical  exostosis,  719 

—  glands,  443,  718 

—  sympathetic,  455,  730 

—  vertebra?,  disease  of,  1192 
Cervico-occipital  neuralgia,  455 
Cervix  uteri,  diseases  of,  1085 
Chalazion,  687 

Chancre,  72,  1036 

Charbon,  109 

Charcot's  joint  disease,  351 

Cheek,  disease  of,  709 

Chemiotaxis.  11 

Chomosis,  689 

Chest  contents,  injuries  of,  518 


Chest,  operations  on,  813 

—  wall,  diseases  of,  812 

—  —    injuries  of,  516 

—  wounds  of,  518 
Chilblains,  459 

Chimney-sweeper's  cancer,  118,  1039 
Chloroform  anaesthesia,  231 
Chloroma,  135 
Cholecystectomy,  846 
Cholecystendysis,  845 
Cholecysto-enterostomy,  846 
Cholecystotomy,  844 
Choledocho-lithotomy,  847 
Choledochectomy,  848 
Choledochotomy,  847 
Cholelithiasis,  843 
Cholcsteatomatous  tumours,  149 
Chondroma,  357 
Chondro-sarcoina,  132 

Chopart's  amputation,  1178 

Chordee,  1011 

Choroiditis,  694 

Chronic  osteo-arthritis,  347 

Chronic  rheumatic  arthritis,  347 

Chyle  fistula,  114 

—  cyst  of  mesentery,  159 

—  in  peritoneum,  chylous  ascites, 

114 

—  in  scrotum,  1040,  1047 

—  in  urine,  chyluria,  114 
Chylocele,  1047 
Cicatrices,  30 

—  diseases  of,  200 
Ciliary  blepharitis,  686 

Ciliary  body,  inflammation  of,  691 
Circular  amputation,  1116 
Circular  en  tenorrhaphy,  537 
Circumcision,  1035 
Cirsoid  aneurysm,  649 
Clavicle,  disease  of,  1118 

—  dislocation  of.  568 

—  excision  of,  1118 

—  fracture  of,  582 
Clavus,  461 

Cleft  palate,  748 

Cline's  splints,  633 

Clitoris,  disease  of,  1064 

Cloaca?  in  bone,  318 

Clove-hitch,  212 

Club-foot,  1165 

Cocain  as  local  anaesthetic,  235 

Coccygodynia,  556 

Coccyx,  fracture  of,  556 

Cock's  operation  for  stricture,  1025 

Cceliotomy  or  laparotomy,  861 

Cold  in  inflammation,  14 

—  hemorrhage,  217 
Colectomy.  866 

Coley's  fluid  for  sarcoma,  154 
Collapse  (see  Shock). 
Colles'  fracture,  593 

—  law,  72,  77 
Colloid  cancer,  142 
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Colloid  degeneration,  157 
Colon  bacillus,  111 

—  cancer  of,  866 

—  excision  of,  colectomy,  866 

—  inflammation  of,  colitis,  881 

—  stricture  of,  881 

—  volvulus  of,  870 
Colostomy  or  colotomy,  inguinal,  866 

—  lumbar,  867 
Colpotomy,  1071,  1092 
Comminuted  fracture,  238 
Common  carotid  artery,  ligature  of, 

407 

—  iliac  artery,  418 
Compound  dislocation,  261,  265 

—  fracture,  254 
Compression  of  brain,  479 
Concussion  of  brain,  477 

—  of  spinal  cord,  642 
Condylomata,  78 

Condy's  fluid  (see  Permanganate  op 

Potash),  176 
Congenital  dislocation  of  hip,  1149 

—  hernia,  914 

—  syphilis,  84 
Conical  cornea,  692 
Conjunctiva,  diseases  of,  688 

—  wounds  of,  690 
Connective  tissue,  diseases  of,  372 

—  —       tumours,  122 
Connell's  intestinal  suture,  536 
Continuous  suture,  187 
Contraction,  Dupuytren's,  1135 
Contracture,  367 

Contrecoup,  fracture  of  skull  by,  475 
Contused  wounds,  194 
Contusions,  199 

—  of  abdominal  wall,  523 
of  arteries,  270 

--     of  brain,  481 
-     of  chest  wall,  516 

—  of  cranial  bones,  469 

—  of  face,  497 

—  of  joints,  260 

—  of  larynx,  507 
---     of  lung,  518 

—  of  muscles,  268 

—  of  nerves,  285 

—  of  scalp,  467 
Convulsive  tic,  449 

Cooper's  classification  of  dislocations 

of  the  hip,  600 
Coracoid  process,  fracture  of,  585 
Coredialysis,  693 
Cornea,  diseases  of,  690 
Corns,  461 

Coronoid  process  of  jaw,  fracture  of, 
502 

—  of  ulna,  fracture  of,  597 
Coryza,  770 

Costal  cartilages,  fractures  of,  517 
Cowper's    glands,    inflammation  •  of, 
1011 


Coxalgia,  1138 

Coxa  vara,  1148 

Coxitis,  1138 

Cradle,  swing,  for  fractured  leg,  633 

Cramp,  muscular,  366 

Cranial  bones,  injuries  of,  469 

—  nerves,  injuries  of,  477 
Craniectomy,  666 
Craniotabes,  86 

Crepitus,  239 

Cretinism,  301,  626 

Cricoid  cartilage  fracture,  508 

Crutch-palsy,  259 

Crystalline  lens,  disease  of,  696 

Curvature  of  spine,  angular,  1184 

—  --  lateral,  1180 
Cut  throat,  505 

—  wrist,  564 
Cyclitis,  694 
Cycloplegia,  709 
Cylindrical  carcinoma,  146 
Cystectomy,  999 
Cysticercus  cellulosa?,  162 
Cystic  degeneration,  156 

—  disease  of  breast,  1102 

—  —  kidney,  962 

—  —         ovarv,  1070 

—  —  testis,  1058 

—  duct,  obstruction  of,  843 

—  hygroma,  159,  720 
Cystitis,  977 
Cystocele,  1070 
Cystotome,  698 

Cysts,  156 

—  air,  722 

—  -     atheromatous,  159 

—  of  auricle,  669 

—  blood,  161 

—  in  bone,  364 

—  of  brain,  665 
branchial,  720 

-  of  breast,  1104 

—  congenital,  159 
-     cysticercus,  163 

-  dentigerous,  705,  769 

—  dermoid,  159 

-  extravasation,  159 

-  exudation,  159 

-  hydatid,  163 

--     implantation,  161 

—  of  jaw,  765 

-  of  labium,  1061 

—  of  lip,  710 
of  liver,  848 

—  Meibomian,  687 
mesenteric,  850 
milk,  1104 

-  mucous,  158 
in  neck,  719 

-  of  ovary,  1073 

-  pancreatic,  854 

-  papuliferous,  of  ovary,  1073 

-  parasitic,  163 
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Cysts,  popliteal,  374 

—  retention,  158 

—  sarcomatous,  157 

—  of  scalp,  648  I 

—  sebaceous,  158,  462  i 

—  serous,  159  \ 

—  lingual,  720  , 

—  thyroglossal,  721 
Cystoscope,  974  j 
Czerny-Lembert  sutures,  534  i 


Dactylitis,  1133 

Davies-Colley  operation  on  palate,  751 

—  —     for    circum- 

cision, 1035 
Deafness,  681 
De  Carte's  tourniquet,  391 
Deciduoma,  147 
Decubitus,  or  bedsore,  37 
Deformities  of  nose,  497 

—  of  foot,  1164 

—  of  hand,  1135 

—  of  hip,  1147 

—  of  knee,  1157 

—  of  neck,  723 
Degeneration  of  arteries,  378 

—  cystic,  156 

—  hyalin,  157 

—  nerves,  280 

—  reaction  of,  283 
Delirium,  traumatic,  225 

—  tremens,  225 
Dentigerous  cysts,  765,  769 
Deposits,  urinary,  970 
Depressed  fracture  of  skull,  470 
Derbyshire  neck,  725 
Dermoid  cysts,  159 

—  of  ovary,  1073 
Diabetic  gangrene,  43 
Diapedesis,  5 

Diaphragmatic  hernia,  930 
Diathesis,  hemorrhagic,  222 

—  tuberculous,  90 
Diet  after  operations,  192 
Diffuse  lipoma,  1241 
Diffused  aneurysm,  383 
Dilatation  of  urethral  stricture,  830 
Dilated  stomach,  832 
Diphtheria,  bacillus  of,  108 

—  of  the  fauces,  756 

—  laryngeal,  797 

—  wound,  522 
Diplopia,  707 

Direct  inguinal  hernia,  915 
Discission  operation  for  cataract,  698 
Disinfectants,  174 
Dislocations,  261 

—  compound,  261,  265 

—  congenital,  so  called,  299 

—  —  of  hip,  1149 

—  extension  in,  264 

—  lower  extremity,  599 


Dislocations,  manipulation  in,  263 

—  signs  of,  262 

—  treatment  of,  263 

—  unreduced,  264 

—  upper  extremity,  568 
Dissecting  aneurysm,  384 
Dissection  wounds,  197 

Distal  ligature  for  aneurysm,  397 

Dorsalis  pedis  artery,  ligature  of,  424 

Dorsum  ilii,  dislocation  on,  601 

Double-inclined  plane,  620 

Drainage  of  wounds,  190 

Dressings,  191 

Drill-bone,  369 

Drowning,  recovery  from,  205 

Dry  mouth,  733 

Duct  cancer,  146 

Dugas*     test      for     dislocation      of 

humerus,  571 
Duodenal  ulcer,  841 
Duplay's  nasal  speculum,  774 
Dupuytren's  contraction,  1135 

—  splint,  634 

Dura  mater,  injuries  of,  477 

—  inflammation   of,    meningitis, 
654 

Dysphagia,  819 

Dyspnoea,  by  anaesthetics,  233 

—  by  accidents,  205 

—  by  fat  embolism,  258 

—  laryngeal,  508,  795 

—  pleural,  516,  813 

—  thyroid,  725 

—  thymic,  730 


Ear,  abscess  in  brain  from,  675 

—  ache,  672 

—  diseases  of,  666 

—  —    of  external,  669 

—  —    of  internal,  681 

—  —    of  meatus,  670 

—  —    of  middle  ear,  672 

—  examination  of,  666 

—  —    Eustachian  catheterisa- 

tion,  667 

—  —    inflation    by    Politzer's 

bag,  667 

—  external  or  auricle,  epithelioma 

of,  670 

—  —  —      hsematoma 

of,  669 

—  —  —      injury  of, 

499 

—  —  —      malforma- 

tion of, 
669 

—  —  —      outstanding, 

670 
---     haemorrhage  from,  677 

—  —    in  fractured  skull,  476 

—  internal,  Meniere's  disease,  681 

—  —        tinnitus,  682 
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Ear,  internal,  vertigo,  682 

—  meatus,  boil,  furuncle  of,  670 

—  —        cerumen  or  wax  im-   . 

pacted,  671  ' 

—  —        eczema  of,  669 

—  —        exostosis  of,  671 

—  —        foreign  bodies  in,  600 

—  —        otomycosis,  671 

—  membrane,  artificial  drum,  675 

—  —        incision  of  tympanic,   | 

myringotomy,  673 

—  middle  ear,  attic  disease  of,  674   , 

—  —  caries  of,  677  ! 

—  —  catarrh  of,   acute, 

672 

—  —  —    chronic,  673 

—  —  —    dry,  680 

—  —  mastoid  disease  of, 

676 

—  —  —      operations, 

677 

—  —  otorrhcea,  678 

—  —  polypi,  675 

—  —  tumours  of,  611 

—  sinus     thrombosis     following 
disease  of,  654 

Echinococcus,  162 
Ectopia  testis,  1061 

—  vesicae,  976 
Ectropion,  687 
Eczematous  ulcer,  36 
Elbow  joint,  disease  of,  1123 

—  dislocation  of,  577 

—  excision  of,  1125 

—  •    gland  above,  445 

—  arthrectomy  of,  1125 

—  ankylosis  of,  1124 

—  flail,  1125 

—  olecranon  bursa,  375 

—    punctured  wound  of  cubital 
space,  415 

—  venesection  at  the,  432 
Electric  shock,  205 
Electrolysis  for  aneurysm,  398 

—  for  nsevus,  134 

—  electroprobe,  488 
Elephantiasis,  114,  438 

—  scroti,  1040 

—  of  the  labium,  1060 

Ellis'  method  of  treating  fracture  of 

the  clavicle,  584 
Embolic  abscesses,  53 
Embolism,  380 

—  fat,  258 
Emmetropia,  705 
Emphysema,  surgical,  520 
Emprosthotonos,  106 
Empyema,  28 

—  of  frontal  sinus,  791 

—  of  gall  bladder,  843 

—  of  mastoid  antrum,  676 

—  of  maxillary  antrum,  789 

—  of  pericardium,  818 


Empyema  of  thorax,  814 

—  —        traumatic,  523 
Encephalitis,  656 
Encephalocele,  652 
Enchondroma,  357 
Encysted  calculus,  989 

—  hernia,  915 

—  hydrocele,  1045 
Endarteritis,  378 
Endometritis,  1085 
Endothelioma,  133 

—  of  bone,  365 

—  of  parotid,  716 
Endosteal  sarcoma,  360 
Enemata,  aperient,  180 

—  cleansing,  193 

—  fluid,  208 

—  nutrient,  198 
Enterolith,  869,  884 
Enterectomy,  863 
Enteritis,  879 
Enterocele,  895 
Entero-epiplocele,  895 
Enterorrhaphy,  535 
Enterotomy,  865 
Entropion,  687 
Enuresis,  984 

Eperon  or  spur  in  colotomy,  867 
Epididymitis,  1051 
Epiglottis,  wounds  of,  505 
Epilation  for  redundant  hairs,  462 

—  ringworm,  646 
Epilepsy,  focal,  665 
Epileptiform  neuralgia,  449 
Epiphora,  687 
Epiphyses,  injuries  of,  252 
Epiphysitis,  317 
Epiplocele,  895 
Epiplo-enterocele,  895 
Epithelial  nests  or  pearls,  149 
Episcleritis,  692 
Epispadias,  1008 
Epistaxis,  774 
Epithelioma,  148 

—  of  anus,  947 
7-    of  auricle,  670 

—  of  bone,  363 

—  of  cervix  uteri,  1091 

—  of  larynx,  800 

—  of  leg,  1161 

—  of  lip.  711 

—  of  oesophagus,  820 

—  of  penis,  1038 

—  of  scrotum,  1089 

—  of  tongue,  741 

—  of  vulva,  1065 
Epulis,  758 

Erasion  of  joints,  1115 
Ergot  causing  gangrene,  44 
Errors  of  accommodation, 

—  of  refraction,  705 
Erysipelas,  62 

—  cellulitis,  67 
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Er>'8ipe^a8»  cellulo-cutaneous,  66 

—  cutaneous,  64 

—  phlegmonous,  66 

—  of  scalp,  647 

—  simple,  140 

Esmarch's  bandage  in  aneurysm,  392 

Estlander's  operation,  816 

Ether  anaesthesia,  281 

Ethmoidal  sinuses,  catarrh  of,  792 

Eucain.  235 

Eustachian  catheter,  667 

Excision  of  aneurysm.  392 

—  of  breast,  1112 

—  of  cancer.  152 

—  of  clavicle,  1118 

—  of  jaw,  768.  771 

—  of  joints,  1115 
^    of  larynx,  800 

—  of  lymphatic  glands,  443 

—  of  rectum,  951 

—  of  shoulder,  1120 

—  of  testicle.  1060 

—  of  thyroid,  728 

—  of  tongue,  743 
Exercises,  spinal,  1183 
Exomphalos,  927 
Exophthalmic  goitre,  729 
Exostosis,  358 

—  aural,  671 

—  subungual,  1176 
Exothyropexy.  729 
Extension  of  the  spine,  1189 

—  in  dislocation,  642 

—  —  of  hip,  607 

—  —  of  shoulder,  575 
— -    for  fractures,  243 

External  carotid  artery,  ligature  of, 
410 

—  iliac  artery,  ligature  of,  418 
Extra-eapsular  fracture  of  femur,  615 

—  —  of    humerus, 

586 
Extraction  of  cataract,  697 

—  of  teeth,  761 
Extra-genital  chancre,  77 

—  uterine  f rotation,  1035 
Extravasation  of  urine,  1026 
Extremity  upper,  amputation  of,  1119 
Extroversion  of  bladder,  976 
Eyeball  excision,  704 

—  suppuration,  702 
Eye,  diseases  of,  683 

—  enucleation  of,  704 

—  examination  of,  683 
Eyelids,  diseases  of,  686 


Face,  injurios  of,  497 
Facial  artery,  ligature  of,  412 

—  spasm,  454 
Ffecal  fistula,  912 
Faeces,  impaction  of,  869 


Fallopian  tubes,  diseases  of,  1070 
False  joint,  246 

—  passage,  1016 

Farabceuf's  subastragaloid    amputa- 
tion, 1178 
Farcy,  98 
Fasciae,  diseases  of,  372 

—  contraction  of  palmar,  1135 
Fat-embolism,  258 

Fatty  tumour,  123 

Fauces,  diseases  of,  752 

Female  genitals,  diseases  of,  1062 

—  —         injuries  of,  560 

—  bladder,  stone  in,  990 
Femoral  aneurysm,  403 

—  artery,  ligature  of,  419 

—  hernia,  924 

Femur,  amputation  through,  1153 

—  dislocation  of,  599 

—  fracture  of,  613 

—  —      of  lower  end  of,  620 

—  —      of  neck  of,  613 

—  —      of  shaft  of,  617 

—      of  trochanter  of,  617 

—  osteotomy  of,  1147 

—  necrosis  of,  1151 

—  sarcoma  of,  1152 

—  separation  of  lower  epiphysis  of, 

620 
Fever,  hectic,  50 

—  inflammatory,  12 

—  traumatic,  simple,  49 

—  —         septic,  49 

—  urethral,  1017 
Fibro-adenoma,  138 

—  cellular  tumours,  69 
Fibroma,  122 
Fibromyoma  uteri,  1086 
Fibula,  diseases  of,  1160 

—  fracture  of,  627 
Filaria  medinensis.  115 

—  sanguinis  hominis,  113 
Finger,  chancre  of,  77 

—  constricted  by  ring,  566 

—  paronychia,  whitlow,  1131 

—  tuberculous  dactylitis,  1133 

—  webbed,  1136 

—  wound,  infected,  of,  1131 
Fingers,  amputation  of,  1136 
First  intention,  union  by,  1671 
Fishing-gut  sutures.  186 
Fissure  of  anus,  936 

—  of  spine,  1194 
Fistula,  26 

—  biliary,  843 

—  branchial,  718 

—  faecal,  912 

—  in  ano,  743 

—  lymph,  440 

—  recto- vaginal,  1026 

—  salivary,  499 

—  umbilical,  933 

—  urinary,  1026 
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Fistula,  vesicointestinal,  981 

—  vesicovaginal,  1069 
Fitzgerald's  operation,  1171 
Fixation  of  kidney,  967 
Flail  elbow,  1125 

—  knee,  1160 

Flap  amputations,  1116 

Flat-foot,  1167 

Flatus    after  abdominal  operations, 

865 
Flexion  in  aneurysm,  392 
Floating  kidney,  967 
Floor  of  mouth,  diseases  of,  746 
Focal  epilepsy,  665 
Fomentations,  15 
Food  after  operations,  192 
Foot,  amputation  of,  1176 

—  deformities  of,  1174 

—  injuries  of,  611,  627 
Foramen  caecum,  thyroid  tumour  at, 

721 
Forceps,  adenoid  vegetation,  787 

—  artery,  212 

—  aural,  671,  674 

—  nasal  septum,  786 

—  pharyngeal,  512 

—  tooth,  761 

—  torsion,  216 
Forcipressure  in  hemorrhage,  216 
Forearm,  amputation  of,  1129 
Foreign    bodies,    localisation  of    by 

x  rays,  567 
Foreign  bodv  in  air-passages,  513 

—  in  bladder,  561,  563 

—  in  ear,  500 

—  in  eye,  687 

—  in  hand,  567 

—  in  intestine,  869 

—  in  larynx,  513 

—  in  nerves,  286 

—  in  nose,  500 

—  in  oesophagus,  510 

—  in  pharynx,  510 

—  in  peritoneal  cavity,  549 

—  in  rectum,  560 

—  in  stomach,  547 

—  in  trachea,  514 

—  in  urethra  of  female,  561 

—  —        of  male,  563 

—  in  vagina,  560 
Fractures,  237 

—  callus,  241 

—  causes  of,  237 

—  complications  of.  257 

—  compound,  254 

—  crepitus  in,  240 

—  diagnosis  of,  239 

—  with  dislocation,  258 

—  epiphyses,  separation  of,  252 

—  fixation  bv  operation,  248 

—  greenstick,  238,  593 

—  implicating  a  joint,  258 

—  malunited,  251 


Fractures,  pathological,  237 

—  reduction  of,  243 

—  signs  of,  238 

—  special  (nee  Rkqions). 

—  treatment  of,  243 

—  union  of,  240 

—  ununited,  246 

—  varieties  of,  238 

—  vicious  union  of,  251 
Fraenkel's  nasal  speculum,  774 
Fragilitas  ossium,  310 

Franks'  suture  in  gastrostomy,  826 
Frontal  sinus,  catarrh  of,  791 
Frostbite,  44 
Furneaux  Jordan's  hip  amputation, 

1146 
Furunculus,  458 
Fusiform  aneurysm,  382 


Gag,  Smith's,  for  cleft  palate  opera- 
tion, 749 
Galactocele,  1104 
Gall-bladder,  distension  of,  842 

—  draining  the,  844 

—  empyema  of,  843 

—  extirpation  of,  846 

—  injuries,  548 

—  malignant  disease  of,  844 

—  surgery  of,  842 
Gall-ducts,  obstruction  of,  843 
Gall-stones,  impaction  of  in  intestine, 

869 
Ganglion,  370 
Gangrene,  40 

—  amputation  in,  45 

—  anthrax,  109 

—  of  bowel  in  hernia,  901 

—  carbolic  acid,  45 

—  causation  of,  42 

—  diabetic,  43 

—  from  endarteritis  obliterans,  43 

—  from  ergot,  44 

—  from  frost-bite,  44 

—  from  obstruction  of  arteries,  42 

—  from  tight  bandaging,  259 

—  hospital,  111 

-  line  of  demarcation  in,  41 

—  mortification,  40 

—  Raynaud's,  45 

—  senile,  43 

—  septic,  61 

—  signs  of,  41 

—  sloughing,  41 

-  sphacelation,  40 

-  spreading,  46 

—  symmetrical,  42,  45 

—  traumatic,  47 

—  treatment  of,  45 

—  varieties  of,  42 

Gasserian    ganglion,   extirpation   of, 

453 
Gastrectomy,  837 
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Gastric-ulce  ration,  surgery  of,  829 

Gastroenterostomy,  838 

Gastro-gastrostomy,  834 

G  as  t  replication,  837 

Gastrorrhaphy,  837 

Gastrostomy,  825 

Gastrotomy,  825 

Gauze,  antiseptic,  178 

Gelatin  injections  for  aneurysm,  889 

General    paralysis,     trephining    in, 

665 
Genital  organs,  female,  diseases  of, 
1062 

—  —  —       injuries  of, 

560 

—  —       male,     diseases    of, 

1000 

—  —  —       injuries    of, 

558 
Genitourinary    organs,  diseases    of, 

953 
Genu  recurvatum,  1159 

—  valgum,  1159 

—  varum,  1159 
Gigantism,  299 
Gigli's  wire  saw,  495 
Glanders,  98 

Glands,  diseases  of,  lymphatic,  435 

—  —  special,  448 
Glans,  inflammation  of,  1036 
Glaucoma,  702 

Gleet,  1009 
Glonard's  disease,  853 
Glenoid  cavity,  fracture  of,  586 
Glioma  of  the  retina,  127,  701 

—  of  spinal  cord,  joint  affection  in, 

352 
Glossitis,  736 
Glottis,  oedema  of,  796 

—  scalds  of,  509 
Gluteal  aneurysm,  402 

—  bursa,  375 

—  hernia,  931 
Goitre,  725 

—  acute,  730 
Gonococcus,  68 
Gonorrhoea,  68 

—  complications  of,  70 
Gonorrhoeal  arthritis,  342 

—  ophthalmia,  688 

—  urethritis,  1009 
Gordon's  splints,  596 
Gouty  arthritis,  850 

—  ulcers,  37 
Graft,  omental,  422 
Grafting  bone,  323 

—  epidermis,  Thiersch's,  39 

—  nerve,  284 

—  skin,  40 

—  tendon,  369 
Granulation,  healing  by,  172 
Great  toe,  amputation  of,  1180 
Greenstick  fracture,  238 


Greig  Smith's   method   of   cure   of 

umbilical  hernia,  929 
Groin,  abscess,  445,  1011 

—  aneurysm,  402 

—  excision  of  glands,  445 

—  hernia  in,  931 
Guillotine  for  tonsillotomy  754 
Guinea  worm,  115 
Gumboil,  762 

Gummata,  80 

Gums,  diseases  of,  758 

Gunshot  wounds,  195 

—  —      of  abdomen,  530 

—  —      of  brain  and  of  skull, 

488 
Gypsum  bandage,  245 


Hemangioma,  433 
Hemangiosarcoma,  133 
Hemarthrosis,  260 
Hematemesis  after  operation,  841 
Hematocele,  1050 
Haemato-kolpos,  1067 
Hemato-metra,  1068 
Hemato-salpinx,  1068 
Hematoma,  199 

—  auris,  669 

—  of  labium,  560 

—  of  scalp,  467 
Hematopnoea,  519 
Hematuria,  985 
Hemophilia,  222 

—  arthritis  in,  349 
Hemorrhage,  206 

—  arterial,  209 

—  capillary,  221 

—  cold  for,  217 

—  constitutional  effects  of,  206 

—  forci -pressure  for,  216 

—  heat  for,  217 

—  infusion  of  saline  solution  in. 

207 

—  intermediary,  218 

—  internal,  206 

—  ligature  in,  212 

—  -    natural  arrest  of,  121 
-    parenchymatous,  117 

—  primary,  209 

—  reactionary,  218 

—  recurrent,  218 

—  secondary,  219 

—  styptics  for,  217 

—  surgical,  arrest  of,  211 

—  torsion  in,  216 

—  tourniquets  for,  211 

—  transfusion  in,  207 

—  treatment  of,  general,  207 

—  —    local,  208 

—  venous,  221 
Hemorrhagic  diathesis,  222 
Hemorrhoids,  938 
Hemothorax,  321 
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Hair,  redundant,  epilation  for,  462 
Hallux  dolorosus,  1168 

—  valgus.  1174 

Halsted's  intestinal  sutures,  188,  534, 
546 

—  method  of  cure  of  hernia,  928 

—  —    of  removal  of  breast, 

1112 
Hamilton's  test  for  dislocated  shoul- 
der, 570 
Hammer-toe,  1174 
Hand,  amputation  of,  1130 

—  diseases  of,  1131 

—  injuries  of,  565 
Hands,  cleaning  of,  182 
Hare-lip,  711 

—  pin,  186 

Harrison's  operation  of  puncture  of 

bladder,  1033 
Hart's  methodof  flexion  for  aneurysm, 

392 
Head,  injuries  of,  467 
Healing  of  wounds,  167 

—  by  first  intention,  167 

—  by  granulation,  172 

—  by  second  intention,  172 

—  under  a  scab,  169 

Heart,  compression  of,  in  chloroform 
poisoning,  234 

—  injuries  of,  519. 

—  pericardial  aspiration,  817 

—  —     drainage,  818 
Heat  in  haemorrhage,  217 

—  in  inflammation,  15 
Heberden's  nodes,  348 
Hectic  fever,  50 

Hepatic  duct,  obstruction  of,  843 
Hepatopexy,  a33 
Hernia,  893 

—  of  appendix,  896 

—  bilocular,  910,  918 

—  of  bladder,  895 

—  causes  of.  894 

—  cerebri,  492 

—  congenital,  914 

—  diaphragmatic,  930 

—  direct,  915 

—  femoral,  924 

—  gangrenous,  905 

—  gluteal,  931 

—  herniotomy,  903 

—  incarcerated,  911 

—  infantile,  915 

—  inflamed,  911 

—  inguinal,  913 

—  internal,  869 

—  interstitial,  918 

—  into  funicular  process,  915 
irreducible,  898 
ischiatic,  931 

—  labial,  913 

—  Littre's,  900 

—  lumbar,  931 


Hernia  of  lung,  522 

—  obstructed,  911 

—  obturator,  929 

—  operations  for  cure  of  inguinal — 

Ball's,  922 
Barker's,  921 
Bassini's,  922 
Halsted's,  923 
Kocher's  922, 
McBumey's,  922 
MacEwen's,  919, 
Stanmore  Bishop's,  920 

—  of  ovary,  895 

—  perineal,  931 

—  phrenic,  930 

—  pudendal,  931 

—  rectal,  931 

—  reducible,  896 

—  reduction  of,  802 

—  —    en  masse.  910 

—  Richter's,  900 

—  sac  of,  895 

—  scrotal,  918 

j       —     strangulated,  899 
I       —    taxis  in,  903 

—  of  testis,  914 

I       —     trusses  for,  897 

—  umbilical,  927 
I       —    vaginal,  931 

—  -    ventral,  931 

i   Hernial  sac,  hydrocele  of,  1046 

I   Herniotomy,  903 

!   Herpes  of  the  lip,  709 

Hey's  amputation,  1179 

Hilton's     method    of    opening     an 
abscess,  24 

Hip-joint,  amputation  at,  1145 

—  ankylosis  of,  1147 

—  congenital      dislocation      (so 

called),  1149 

—  disease  of,  1138 

—  dislocation  of,  599 

—  excision  of,  1143 
His's  thyroglossal  tract,  721 
Hodgen's  splint,  621 
Hodgkin's  disease,  441 
Hordeolum,  687 

Horns,  461 

Hospital  gangrene,  112 
Housemaid's  knee,  373 
Howse's  method  of  suture  in  gastros- 
tomy, 826 
Humerus,  amputation  through,  1123 

—  diseases  of,  1122 

—  dislocation  of,  570 

—  epiphysial  separation.  587,  591 

—  fracture  of,  586 

—  tumours  of,  1123 
Humphry's  test  for  dislocated  shoul- 
der, 571 

Hunter's  operation  for  aneurysm,  398 
Hutchinson's  lines,  85 
Hyalitis,  702 
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Hydatid  cyst,  162 
_        —    of  bone,  364 

—  —    of  brain,  665 

—  —    of  liver,  848 

—  —    of  lung,  817 
Hydrencephalocele,  470 
Hydrocele,  1040 

—  congenital,  1044 

—  of  cord,  1046 

—  encysted,  1045 

—  of  hernial  sac,  1046 

—  of  neck,  719 
Hydrocephalus,  665 
Hydronephrosis,  956 
Hydrophobia,  100 
Hydrops  articuli,  325 
Hydrosalpinx,  1070 
Hygromata,  370,  719 
Hymen,  atresia  of,  1066 
Hyoid  bone,  dislocation  of,  508 

—  fracture  of,  507 
Hypermetropia,  705 
Hyperostosis,  296 
Hypertrophy  of  bone,  296 

—  of  breast,  1102 

—  of  cervix  uteri,  1085 

—  of  muscle,  365 

—  of  prostate,  1000 

—  of  skull,  651 

—  of  toe-nail,  1175 

—  of  tongue,  735 

—  of  tonsil,  753 

—  of  turbinal  bone,  776 
Hypha-ma,  693 

Hypodermic     syringe,     cleaning    of, 

180 
Hypopyon,  691 
Hypospadias,  1008 

Hysterectomy  for  cancer  uteri,  abdo- 
minal, 1093 

—  vaginal,  1092 

—  myoma,  alriominal,  1088 
Hysterical  joint,  334 


Ichthyosis  of  tongue,  736 
Iliac  abscess,  1071 

—  aneurysm,  402 

—  arteries,  ligature  of,  306 
Ilium,  diseases  of,  1137 

—  fracture  of,  534 
Impaction  of  fjecos,  8G9 
Imperforate  anus,  934 

—  vagina,  1007 
Impermeable  stricture  of  urethra,  1024 
Implantation  cysts,  161 
Incarcerated  hernia,  911 
Incontinence  of  urine,  984 
Infective  processes,  48 

—  or  poisoned  or  septic  wound,  197 
Inflammation,  1 

—  acute,  14 

—  causation  of,  10 


Inflammation,  chronic,  17 

—  fever  in,  12 

.    —    infective,  48 

—  micro-organisms  in,  57 

—  minute  changes  in,  4 

—  muco-purulent,  27 

—  process  of,  2 

—  regeneration,  7 

—  resolution,  14 

—  septic,  14 

—  sero-purulent,  28 

—  signs  and  symptoms  of,  12 

—  terminations  of,  14 

—  theory  of,  1 

—  treatment  of,  14 

—  varieties  of,  2 
Inflammatory  delirium,  224 
Infusion    of    saline    solution    in 

hemorrhage,  207 
Ingrowing  toe-nail,  1175 
Inguinal  abscess,  445,  1011 

—  aneurysm,  402 

—  colotomy,  866 

—  hernia,  913 
Inherited  syphilis,  84 

Injuries,  general  pathology  of,  167 

—  of  lower  extremity,  598 

—  of  upper        —  564 
Innominate  aneurysm,  399 

—  artery,  ligature  of,  403 
Insect  stings,  199 
Insolation,  205 

Instruments,     preparation     of,     for 

operation,  179 
Intention,  union  by  first,  167 

—      —      —        second,  172 
Intercostal  artery,  wounds  of,  521 

—  neuralgia,  454 
Intermediary  haemorrhage,  218 
Internal  carotid  artery,  409 

—  ear,  diseases  of,  681 

—  strangulation  of  intestine,  869 

—  urethrotomy,  1020 
Interrupted  suture,  187 
Interstitial  hernia,  918 

—  keratitis,  691 
Intestinal  obstruction,  857 

—  operative  treatment  of,  861 
Intestines,  appendicitis,  881 

—  diseases  of,  857 

—  enteritis,  879 

—  foreign  bodies  in,  869 

—  gall-stones,  impacted  in,  869 

—  gangrene    from    mesenteric 

obstruction,  879 

—  intussusception,  871 

—  malformations  of,  478 

—  Meckel's  diverticulum,  478 

—  paralvsis    of    muscular    coat 

of,  878 

—  peritonitis,  879 

—  rupture  of,  524 

—  strangulation  of,  internal,  869 
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Intestines,  strangulation  of,  external 
(see  Hernia,  p.  893). 

—  stricture  of,  875 

—  suture  of,  632 

—  volvulus,  870 

—  wounds  of,  528 
Intoxication,  septic,  48 
Intra-arachnoid  spinal  injections,  236 
Intracapsular  fracture  of  femur,  613 

—  —     humerus,  586 
Intracranial  abscess,  491,  656 

—  haemorrhage,  481 

—  inflammation,  490 

—  pressure,  479 

—  suppuration,  491,  656 
Intraocular  tension,  686 
Intubation  of  larynx,  809 
Intussusception,  871 
Inversion  of  bladder,  980 
Iodoform,  179 
Iridectomy,  694 

Iris,  disease  of,  693 

Iritis,  693 

Irrigation,  continuous,  of  bladder,  978 

Ischemic  rigidity,  367 

Ischial  bursa,  375 

Ischiatic  hernia,  931 

Ischiorectal  abscess,  943 


Jaboulay's  operation,  729 
Jacksonian    epilepsy    in    tumour   of 

brain,  663 
Jaw,  abscess  of,  762,  764,  789 

—  antrum  of,  disease,  789 

—  closure  of,  772 

—  diseases  of,  764 

—  dislocation  of,  503 

—  excision  of,  768,  771 

—  fracture  of,  501 

—  necrosis  of,  764 

—  subluxation  of,  504 

—  temporo  -  maxillary     articula- 

tion, disease,  772 

—  —        —     injury,  503 

—  tumours  of,  756,  769 
Jejunostomy,  841 
Joints,  ankylosis  of,  333 

—  arthrectomy  of,  1114 

—  arthritis  deformans,  327,  346 

—  —  —  in    ataxia, 

361 

—  Charcot's  disease  of,  351 

—  contusion  of,  260 

—  degeneration  of  cartilage  of,  325 
•  -     diseases  of,  290 

—  dislocation  of,  261 

—  crasion  of,  1114 

—  excision  of,  1115 

—  glinmutoiis  arthropathy,  352 

—  gonorrheal  inflammation,  342 

—  gouty,  350 

—  hemophilic,  349 


Joints,  hysterical,  334 

—  inflammation  of,  311,  324 

—  injuries  of,  260 

—  locomotor  ataxia  affecting,  351 

—  loose  bodies  in,  331 

—  neuropathic,  351 

—  osteo-arthritis,  347 

—  osteo-arthropathy,  351 

—  pneumococcal  inflammation  of, 

336 

—  pyaemia  affecting,  56 

—  pyogenic  inflammation  of,  336 

—  rhoumatic  arthritis,  345 

—  sarcoma  of,  364 

—  scarlet  fever,  inflammation  of, 

in,  335 

—  sprains  of,  347 

—  suppurative  arthritis,  328 

—  synovitis,  325 

—  syphilis  of,  345 

—  syringomyelia  affecting,  352 

—  tuberculosis  of,  336 

—  typhoid  inflammation  of,  386 

—  varieties  of  inflammation  of, 

335 

—  wounds  of,  265 


Kadkr  and  Semi's  method  of  gas- 
trostomy, 828 

Kangaroo-tail  tendon  for  ligatures, 
185 

Keloid,  200 

Kent  Hughes'  operation  for  clubfoot, 
1171 

Keratitis,  690 

Keratoconus,  692 

Kidney,  abscess  of,  956 

—  anuria,  calculous,  960 

—  calculus  of,  958 

—  cysts  of,  962 

—  disease  of,  953 

—  examination  of,  953 

—  excision  of,  965 

—  floating,  967 

—  hydronephrosis,  956 

—  inflammation  of,  954 
--     injuries  of,  552 

—  nephralgia,  958 
--     nephrectomy,  966 

--     nephrolithotomy,  961 

—  uephropexv,   nephrorrhaphy, 

967 

—  nephrotomy,  965 

—  operations  on,  965 

—  perinephritis,  956 
pyonephrosis,  957 

—  -     renal  colic,  959 

—  rupture  of,  526 

—  tuberculous,  961 

—  tumours  of,  962 

—  wounds  of,  552 
Klebs-Loeiller  bacillus,  108,  756 
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Kocher's  method  of  cure  of  hernia,  931 

—  —        —     excising  rectum, 

951 

—  —       —      —     thyroid,  728 

—  —        —      —      tongue,  745 

—  —        —    reducing  shoulder, 

574 
Knee,  amputation  through,  1160 

—  dislocations  of,  609 

—  excision  of,  1155 

—  housemaid's,  373 

—  sprains  of,  610 

—  synovitis  of,  325 

—  wound  of,  265 
Knock-knee,  1158 
Kraske's  operation,  951 
Kraurosis  vulvae,  1064 
Kyphosis,1183 


Labium,  abscess  of,  1063 

—  adhesion  of,  1063 

—  cysts  of,  1064 

—  diseases  of,  1063 

—  elephantiasis  of,  1064 

—  epithelioma  of,  1065 

—  gangrene  of,  noma,  1063 

—  hematoma  of,  1063 

—  injuries  of,  560 

—  tumours  of,  1064 

—  varicocele,  1063 

Laborde  method  of  treating  asphyxia, 

234 
Lacerated  wounds,  194 
Laceration  of  brain,  485 
Lachrymal  abscess,  688 

—  apparatus,  disease  of,  6S7 
Laminectomy,  642,  1191,  1193 

Lan  gen  beck's  incision  for  resection  of 

elbow,  1125 
Laparotomy,  861 
Lardaceous  disease,  51 
Laryngeal  diphtheria,  797 

—  phthisis,  799 
Laryngectomy,  811 
Laryngitis,  796 

—  acute,  796 

—  chronic,  796  j 

—  membranous,  797  I 

—  oedematous,  796 
Laryngoscope,  method  of  using,  795 
Laryngotomy,  744,  808 
Laryngo-tracheotomy,  802 
Larnyx,  contusions  of,  507 

—  disease  of,  795 

—  examination  of,  795  I 

—  extirpation  of,  811 

—  foreign  bodies  in,  513 

—  fracture  of,  508  i 

—  inflammation  of,  796 

—  injuries  of,  507 

—  intubation  of,  809  I 

—  subcutaneous  rupture  of,  508       I 


Larnyx,  syphilis  of,  799 

—  tubercle  of,  799 

—  tumours  of,  800 

Lateral  anastomosis  of  intestine,  545 

—  curvature  of  spine,  1180 

—  lithotomy,  993 

—  sinus,  thrombosis  of,  654 
Leg,  amputation  of,  1161 

—  disease  of,  1160 

—  fracture  of,  627 

—  ulcer  of,  33 

—  varicose  veins  of,  428 
Lembert's  suture,  534 
Lens,  diseases  of,  696 
Leontiasis  ossea,  359,  766 
Leprosy,  93 

Leukokeratosis,    or    leukoplakia    of 

tongue,  736 
Leucocythsemia    contra  -  indicating 

splenectomy,  856 
Lid  of  eye,  686 
Ligaments,  diseases  of,  372 
Ligamentum  patellae  injury,  608 

—  operation  for  elongated,  609 
Ligature  for  aneurysm,  397 

—  of  arteries,  212,  404 

—  Ballance  and  Edmund's  stay- 

knot,  214 

—  gangrene  after,  42 

—  for  haemorrhage,  212 

—  Hunterian,  393 

—  of  pedicles,  214 

—  secondary   haemorrhage   after, 

219 
Ligatures,  185 
Lightning  stroke,  205 
Lingard's  bacillus,  733 
Lingual  artery,  ligature  of,  411 

—  tonsil,  740 
Lipoma,  123 

—  arborescens,  124 

—  diffuse,  124 

—  nasi,  773 

—  of  bone,  360 
Lips,  cancrum  oris,  732 

—  carbuncle  of,  710 

—  chancre  of,  710 

—  cysts  of,  710 

—  diseases  of,  709 

—  epithelioma  of,  711 

—  fissures  of,  709 

—  hare  lip,  711 

—  tumours  of,  710 
Lisfranc's  amputation,  1179 
Lister's  abdominal  tourniquet,  391 

—  excision  of  wrist,  1130 
Liston's  splint,  618 
Litholapaxy,  990 
Lithotomy,  lateral,  993 

—  median,  997 

—  perineal,  993 

—  supra-pubic,  998 
Lithotrity,  990 
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Littre's  colotomy  operation,  866 
Liver,  abscess  of,  849 

—  disease  of,  848 

—  hydatids  of,  848 

—  injuries  of,  648 

—  surgery  of,  848 

—  tumours  of,  860 
Localisation   of  foreign  bodies  by  x 

rays,  667 
Localising  signs  in  abscess  of  brain, 
668 

—  —    in  injuries  of  brain, 

486 
Locomotor  ataxia,  joint  affections  in 

361 
Loewenberg's  adenoid  forceps,  788 
Loose  bodies  in  burse,  373 

—  —      in  ganglia,  371 

—  —      in  joints,  331 
Lordosis,  1184 

Loreta's  operation  for  pyloric  stenosis, 

836 
Lower  extremity,  diseases  of,  1137 

—  —  injuries  of,  598 
Lower  jaw  diseases,  769 

—  —    injuries,  603 
Ludwig's  angina,  718 
Lumbar  abscess,  1187 

—  colotomy,  867 

—  hernia,  931 

Lung  abscess,  bronchiectasis,  817 

—  hernia  of,  622 

—  hydatid  cyst  of,  817 

—  injuries  of,  618 

—  prolapse  of,  622 
Lupus  erythematosus,  466 

—  tuberculous,  464 
Luschka's    tonsil,    hypertrophy    of, 

787 
Luxatio  erecta  humeri,  572 
Lymph  cysts,  159 

—  scrotum,  1040 
Lymphadenitis,  436 

—  tuberculous,  437 

Lymphadenocele,  114,  439 
Lymphadenoma,  441 
Lymphangiectasia,  439 
Lymphangioma,  439 

—  cavernosum,  439 

—  hypertrophicum,  439 
Lymphangio-sarconia,  133 
Lymphangitis,  435 

Lymphatic  glands,  disease  of  special, 
443 

—  —    in  axilla,  444 

—  —    in  groin,  inguinal, 

445 

—  —    in  neck,  443 

—  —    popliteal,  446 

—  —    supra-trochlcar,  445 

—  nacvus,  439 

—  varix,  439 
Lymphatics,  diseases  of,  436 


Lymphatics,  elephantiasis,  filariasis 
affecting,  114,  438 

—  injuries  of,  279 
Lymphocele,  1049 
Lymphoma,  441 
Lymphorrhoea,  440 
Lympho-sarcoma,  130,  442 

—  of  bone,  362 


Mace  wen  's  operation  for  aneurysm, 
398 

—  —  —    hernia,  919 

—  —  —    knock-knee, 

1159 
Macrochelia,  730 
Macroglossia,  735 
Macrophages,  9 
Madura  disease,  97 
Main  en  griffe,  or  claw  hand,  287 
Malar  bone,  injuries  of,  601 
Male  genital  organ,  disease  of,  1000 

—  urethra    and    bladder,    foreign 
bodies  in,  563 

Malignant  disease,  116,  127, 139 

—  oedema,  111 

—  pustule,  109 
Malunited  fracture,  261 
Mammary  gland,  diseases  of,  1098 
Mandible  dislocation,  503 

—  fracture  of,  602 
Manning's  splint,  626 
Mastitis,  1099 
Mastoid  disease,  676 

MaunselTs  method  of  uniting  divided 

intestine,  640 
Maxilla,  fractures  of,  601 
Mayo  Bobson's  treatment  of  fracture 
of  patella,  627 

—  —     method  of  uniting  intes- 

tine, 538 
McBurney's  point    in    appendicitis, 
824,886 

—  method  of  cure  of  hernia,  922 
Meatus,  diseases  of,  670 

—  foreign  bodies  in,  600 
Meckel's  diverticulum,  affections  of, 

877 

—  ganglion,  excision  of,  451 
Median  lithotomy,  997 

—  nerve  paralysis,  286 
Mediastinal  abscess,  818 
Mediastinum  anterior,  730 
Medio-tarsal  amputation,  1178 
Medullary  cancer,  145 
Meibomian  cyst,  687 
Melanotic  sarcoma,  135 
Melonseed  bodies,  331,  371,  373 
Membrana  tympani,  appearance  of,  666 

—  artificial,  675 

—  perforation  of,  672 
Meniere's  disease,  681 
Meningeal  artery,  rupture  of,  481 
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Meningitis  in  ear  disease,  654 

—  traumatic,  4.77 
Meningocele  of  skull,  652 

—  spinal,  1194 
Meningo-myelocele,  1195 
Mercurial  stomatitis,  732 

—  teeth,  86 

Mercury  chloride,  cyanide,  iodide,  as 

an  antiseptic,  175 
Mesenteric  embolism  and  thrombosis, 
878 

—  tumours,  856 
Metacarpus,  dislocation  of,  581 

—  fracture  of,  598 
Metastatic  abscess,  53 

—  tumours,  142 

Metatarsal  bones,  dislocation  of,  618 

—  —      fracture  of,  631 
Metritis,  1086 

Meyer's  ring  knife  for  adenoids,  788 
Microcephaly,  666 
Micrococci,  57 
Micro-organisms,  57 
Microphages,  9 

Middle    meningeal    artery,    haemor- 
rhage from,  412,  481 
Middle  ear,  diseases  of,  672 

—  —  abscess  of  brain  from,  656 
Mikromelia,  299 

Mikulicz's    operation    for    removing 

thyroid  gland,  728 
Milk  cysts,  1104 

—  expression  of,  to  avoid  abscess, 
1099 

Mollities  ossiuni,  308 
Molluscum  contagiosum,  463 

—  fibrosuin,  464 
Morbus  coxte,  1138 
Morphine  for  cancer,  154 

—  after  operation,  193 
Morrant  Baker's  cysts,  326,  374 
Morris'  method  of  fixing  kidney,  967 
Mortification,  40 

Morton's  fluid,  1196 

Mother  -  of  -  pearl     dust     causing 

periostitis,  354 
Mouth,  diseases  of,  731 
Moveable  kidney,  967 
Movement,  active  and  passive,  after 

fractures,  245 
Mucocele,  frontal,  791 

—  lacrymal,  688 
Mucous  cysts,  157,  158 

—  tul>crclcs,  79 

—  tumours,  125 
Mumps,  715 

Murphy's  button  for   uniting   intes- 
tine, 541 

—  —      for  cholecystenter- 

ostomy,  846 
Muscles,  abscess  of,  366 

—  atrophy  of,  365 

—  contracture  of,  367 


Muscles,  contusions  of,  268 

—  cramp  of,  366 

—  degenerations  of,  365 

—  diseases  of,  365 

—  gummata  in,  366 

—  hypertrophy  of,  365 

—  inflammation  of,  366 

—  injuries  of,  268 

—  myomata,  125 

—  ossification  of,  369 

—  rupture  of,  269 

—  spasm  of,  366 

—  sprains  of,  260 

—  tendon  operations,  368 

—  tumours  of,  370 

—  wounds  of,  268 
Muscular  tic,  366,  454 
Musculo-spiral  nerve,  paralysis  of,  286 
Mycetoma,  97 

Mydriasis,  693 

Myeloid  sarcoma,   or  myeloma,  131, 

361 
Myo-fibroma,  125 
Myoma,  125 

—  uteri,  1086 
Myomectomy,  1088 
Myopia,  706 
Myositis  ossificans,  369 
Myxoma,  125 

Myxomatous  degeneration,  157 
Myxosarcoma,  132 


N/KVO-lipoma,  124,  435 
Naevus,  capillary,  433 

—  venous,  434 
Nails,  diseases  of,  458 

—  ingrowing,  1175 
Nares,  plugging  the,  776 
Nasal  bones,  fracture  of,  501 

—  catarrh,  776 

—  cavity,  examination  of,  774 

—  douche,  778 

—  duct,  obstruction  of,  688 

—  mask,  786 

—  plugs,  786 

—  polypi,  781 

—  rhinolith,  781 

—  septum  disease,  784 

—  sinuses,  disease  of,  789 

—  specula,  774 

—  spray,  779 
Naso-pharyngeal  adenoid  vegetations 

787 

—  inflammation,  787 

—  polypi,  783 
Natiform  skull,  344 
Neck,  abscess  in,  435,  718 

—  aerocele  of,  722 

—  branchial  fistula,  718 

—  cysts  of,  719 

—  diseases  of,  718 

—  deformities  dfr,  723 
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Neck,  exostosis  in,  719 

—  hydrocele  of,  719 

—  hygromata  of,  719 

—  inflammation  of,  718 

—  lipoma  of,  124 

—  lymphatic  glands  of,  affected, 

435,  718 

—  wounds  of,  505 
Necrosis  of  bone,  317 

—  acute,  315 

—  central,  31C 

—  in  ear  disease,  677 

—  of  jaw,  704 

—  of  nasal  bones,  785 

—  of  palate,  752 

—  peripheral,  316 

—  quiet,  319 

—  of  skull,  650 
Needle  in  palm,  569 
Needles,  Smith's  palate,  749 

—  surgical,  186 
Nelaton's  line,  602 

—  operation,  863 
Nephralgia,  958 
Nephrectomy,  966 
Nephritis,  954 
Nephrolithotomy,  966 
Nephropexy,  967 
Nephrorraphy,  967 
Nephrotomy,  965 
Nerve,  avulsion  of,  449 

—  compression  of,  285 

—  contusion  of,  285 

—  degeneration  of,  280 

—  diseases  of,  447 

—  foreign  bodies  in,  286 

—  grafting  of,  284 

—  injuries  of,  280 

—  injuries  of  special  nerves,  286 

—  neurexaresis  of,  449 

—  perforating  ulcer  of  foot,  456 

—  regeneration  of,  280 

—  rupture  of,  285 

—  stretching,  448 

—  suturing,  284 

—  transplantation  of,  284 

—  tumours  of,  457 

—  union  of,  280 

—  wounds  of,  280 
Nerves,  brachial  neuralgia,  455 

—  cervical  sympathetic,  division, 

289 

—  —    excision,  455 

—  facial  spasm,  454 

—  fifth  nerve  neuralgia,  449 

—  Oasserian    ganglion,    excision 

of,  453 

—  intercostal  neuralgia,  455 

—  median,  division  of,  286 

—  musculo-spiral,  division  of,  286 

—  popliteal,  external  and  internal, 

division  of,  288 

—  optic  neuritis,  699 
W. 


Nerves,  sciatic,  division  of,  288 

—  sciatica,  455 

—  spinal  accessory,  spasm  of,  404 

—  trigeminal  neuralgia,  449 

—  ulnar,  division  of,  287 
Nervous  traumatic  delirium,  225 
Neuralgia,  447 
Neurectomy,  448 

Neuritis,  447 

—  optic,  699 
Neuroma,  127 
Neuropathic  arthritis,  349 
Neurotomy,  445 

Nipple,  Paget's  disease  of,  1098 
Nitrous  oxide  anaesthesia,  230 
Nodes,  syphilitic  of  bone,  343 
Noma  of  labium,  1063 
Nose,  diseases  of,  773 

—  foreign  bodies  in,  500 

—  fracture  of  bones  of,  501 

—  rhinoplasty,  497 

—  polypus  of,  781 

—  wounds  of,  447 
Nursing  surgical  patients,  192 
Nystagmus,  709 


Obstructed  hernia,  911 
Obstruction  intestinal,  857 
Obturator  foramen,  dislocation  into, 
604 

—  hernia,  929 
Occipito-atloid  disease,  1192 
Ocular  paralysis,  708 
Odontomes,  763 

(Edema  glottidis,  796 
CEsophagotomy,  515 
(Esophagus,  cancer  of,  820 

—  diseases  of,  818 

—  foreign  bodies  in,  510 

—  injuries  of,  509 

—  haemorrhage  from,  818 

—  perforation  of,  818 

—  -     pouches  of,  818 

—  stricture  of,  819 

Ogston's  operation  for  club-foot,  1171 

—  —        for  knock-knee,  1159 
Olecranon,  bursa,  374 

—  fracture  of,  597 
Omental  graft,  539 

Omentum,   parietal  fixation   of,    for 
ascites,  852 
--     treatment  of,  in  hernia,  906 

—  tumour  of,  856 
Omphalocele,  927 
Onychia,  460 
Oophorectomy,  1081 

—  for  cancer  of  the  breast,   154, 
1111 

Oophoritis,  1072 

Operations,  preparation  for,  180 

—  treatment  of  patient  after,  192 
Ophthalmia,  or  conjunctivitis,  688 

4  1 
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Ophthalmoplegia  externa,  708 
Ophthalmoscope,  684 
Opium  for  cancer,  154 

—  for  senile  gangrene,  46 
Opisthotonos,  106 

Optic  nerve,  diseases  of,  699 

—  neuritis,  699 
Orbit,  diseases  of,  703 

—  puncture  of  brain  through,  499 
Orbital,  aneurysm,  401 
Orchectomy,  1060 

—  for  enlarged  prostate,  1005 
Orchitis,  1051 

Os  calcis,  fracture  of,  636 
Osseous  tumours,  357 
Osteitis,  311 

—  deformans,  355 
Osteo-arthritis,  347 
Osteoarthropathy,  pulmonary,  353 
Osteo-genesis  imperfecta,  297 
Osteo-malacia,  308 

—  cancerous,  363 
Osteomyelitis,  314 
Osteo-porosis,  296 
Osteo-psathyrosis,  299 
Osteo-sarcoina,  132 
Ostoo -sclerosis,  296 
Osteoclasia,  251,  1158 
Osteoma,  358 
Osteophytes,  327 
Osteotomy,  Adam's,  1147 

—  Gant's,  3 148 

—  Macewen's,  1159 

—  subtrochanteric,  1147 

—  of  tibia,  1159 

—  for  vicious  union  of  a  fracture 

251 
Otitis,  672 
Otomycosis,  671 
Otorrhoea,  673 
Ovarian  cysts,  1073 

—  tumours,  1073 
Ovaries,  diseases  of,  1072 
Ovariotomy,  1077 
Ovary  in  hernia,  895 
Oxalate  of  lime  calculi,  970 
Oxygen  for  asphyxia,  205 

—  and     nitrous     oxide    gas    for 
anaesthesia,  230 

Ozasna,  776 


Paget's  disease  of  nipple,  1098 
Palate,  cleft,  748 

—  diseases  of,  749 
Palliative  treatment  of  cancer,  153 
Palm,  fascia  contraction,  1135 

—  ganglion  compound,  370 

—  needle  in,  567 

—  wounds  of,  564 
Pancreas,  diseases  of,  853 

—  injuries  of,  549 
Pannus,  691 


Panophthalmitis,  702 
Papillitis,  699 
Papilloma,  136 
Papilloretinitis,  699 
Paracentesis  abdominis,  851 

—  of  bladder,  1032 

—  of  pericardium,  817 

—  of  pleura,  813 
Paralysis  of  bladder,  980 

—  in  brain  injury,  486 

—  after  fracture,  259 

—  ocular,  708 

—  of  muscular  coat  of  intestine, 

878 

—  of  nerves,  280 
Parametric  abscess,  1071 
Parametritis,  1071,  1086 
Paraphimosis,  1053 
Parasitic  bacteria,  57 

—  cysts,  162 
Parasyphilitic  lesions,  84 
Parker's  tracheotomy  cannula,  803 
Paronychia  tendinosa,  1132 
Parosteal  sarcoma,  360 

Parotid  duct  injury,  499 

—  gland,  diseases  of,  715 

—  —      tumours  of,  716 
Parotitis,  715 

Parovarian  cysts,  1075 

Parrot's  nodes,  344 

Paste,  antiseptic,  for  wounds,  178 

Pasteur's  treatment  of  hydrophobia, 

103 
Patella,  bursa  over,  373 

—  dislocation  of,  608 

—  fracture  of,  623 

—  ligament  of,  elongated,  609 

—  wiring,  624 
Pathogenetic  bacteria,  59 
Paul's  intestinal  drain  tubes,  862 
Pearl  tumours,  149 

Pedicle  ligature,  214 
Pediculi  capitis,  646 
Pelvic  abscess,  1072 

—  bones,  diseases  of,  1137 

—  cellulitis,  1071 

—  hffimatocele,  1096 

—  peritonitis,  1072 
Pelvis,  fracture  of,  534 

—  injuries  of,  534 
Pemphigus,  78 

Penis,  amputation  of,  1038 

—  diseases  of,  1033 

—  epithelioma  of,  1038 

—  injuries  of,  563 

—  venereal  sores  on,  1036 
Porchloride  of  mercury,  175 
Perforating  ulcer  of  foot,  456 

—  of  septum  nasi,  785 
Pericardium,  incision  of,  818 

—  injuries  of,  519 

—  tapping  of,  817 
Perigastric  abscess,  830 
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Perimetritis,  1072,  1086 
Perineal  abscess,  1025 

—  fistula,  1026 

—  hernia,  931 

—  section,  1023 
Perinephric  abscess,  956 
Perineum,  rupture  of,  561 
Periosteal  node,  343 

—  sarcoma,  360 
Periostitis,  312 
Peritomy,  691 
Peritoneum,  cleansing  the,  861 

—  foreign  bodies  in,  549 

—  inflammation  of,  879 

—  injuries  of,  527 
Peritonitis,  879 

—  traumatic,  549 
Perityphlitis,  882 
Permanganate  of  potash,  176 
Phagedena,  112 
Phagedenic  chancre,  1037 

—  ulcer,  84 
Phagocytosis,  9 
Phalanges,  dislocation  of,  581 

—  fracture  of,  598 
Phantom  tumours,  933 
Pharyngitis,  793 
Pharyngotomy,  575,  809 
Pharynx,  adenoid  growths  of,  787 

—  burns  of,  509 
diseases  of,  793 

—  foreign  bodies  in,  510 

—  injuries  of,  508 

—  post-pharvngeal  abscess,  794 

—  scalds  of,  *509 

—  tonsil  of,  hypertrophy,  787 
Phelps'  operation  for  club-foot,  1171 
Phimosis,  1034 

Phlebitis,  426 

—  in  ear  disease,  654 
Phleboliths,  425 
Phlebotomy,  432 

Phlegmasia  alba  dolens,  427,  1086 
Phlegmonous  erysipelas,  66 
Phlyctenular  conjunctivitis,  690 
Phosphatic  calculi,  deposits,  971 
Phosphorus-necrosis  of  jaw,  764 
Phrenic  hernia,  930 
Phthyriasis,  646 
Piles,  938 
Pinguecula,  690 
PirogoflPs  amputation,  1178 
Plane,  double  inclined,  620 
Plantaris  muscle,  rupture  of,  598 
Plaster  of  Paris,  245 
Pleura,  empyema  of,  814 

—  incision  of,  814 

—  injury  of,  518 

—  tapping,  813 
Pleurodynia,  454 
Pleurosthotonos,  106 
Plexiform  angioma,  433 
Pneumatocele,  722 


Pneumectomy,  817 
Pneumococcus,  68 

—  affecting  joints,  336 
Pneumothorax,  521 
Pneumotomy,  817 
Poisoned  wounds,  197 
Politzer's  bag,  667 
Polypus,  aural,  675 

—  of  bladder,  982 

—  of  nose,  781 

—  of  rectum,  946 

—  of  uterus,  1088 

—  snare,  780 

Pond  and  gutter  fracture,  471 
Popliteal  aneurysm,  403 

—  artery,  ligature  of,  422 

—  burste,  cysts,  874 

—  nerves,  division  of,  288 
Porro's  operation,  1097 
Portal  vein,  affections  of,  851 
Port-wine  marks,  433 
Post-mortem  wounds,  197 
Post-pharyngeal  abscess,  794 
Post-syphilitic  lesions,  84 
Posterior  tibial  artery,  ligature  of,  403 
Pott's  disease  of  spine,  1184 

—  fracture,  627 

—  puffy  tumour,  469 
Pouches  of  oesophagus,  818 
Pregnancy,  extra-uterine,  1095 
Preparation  for  operation,  180 
Prepuce,  circumcision,  1035 

-    dilatation  of,  1036 

—  paraphimosis,  1033 

—  phimosis,  1034 
Presbyopia,  707 
Pressure  for  aneurysm,  390 

—  in  haemorrhage,  211 
Primarv  hemorrhage,  209 

—  sore,  72,  1036 

—  union  of  wounds,  167 
Proctectomy,  951 
Proctitis,  936 
Proctotomy,  948 
Prolapse  of  lung,  522 

—  of  rectum,  937 

—  of  uterus,  1082 
Properitoneal  hernia,  918 
Proptosis,  729 
Prostate,  abscess  of,  1000 

—  adenoma  of,  1001 

—  calculi  of,  1008 
castration  foe  enlarged,  1005 

—  cauterisation        —  1005 

—  diseases  of,  1000 
--     hypertrophy.  1001 

—  inflammation  of,  1000 

—  -     malignant  disease  of,  1007 

—  retention  of  urine  in  enlarged, 

1004,  1030 

—  tubercle  of,  1007 

—  vasectomy  for  enlarged,  1005 
Prostatectomy,  1005 

4  r  2 
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Prostatitis,  1000 
Pruritus  ani,  93G 

—  vulvae,  10G4 
Psammoma,  135 
Pseudarthrosis,  246 
Psoas  abscess,  1186 
Psorosperms,  120 
Pterygium,  690 
Ptosis  of  evelid,  708 

—  of  liver,  853 
Pubes,  dislocation  on,  604 

—  symphysiotomy,  1098 
Pudenda,  injuries  of,  560 
Pudendal  hernia,  931 
Pulmonary  osteoarthropathy,  853 
Pulse  after  operations,  192 

—  inequality  in  aneurysm,  386 
Puncture  of  bladder,  1032 
Punctured  wounds,  194 

Pus,  formation  of,  "29 
Pustulation,  29 
Pustule,  malignant,  109 
Pyaemia,  53 
Pyelitis,  954 
Pyelo-nephritis,  954 

—  phlebitis,  851 
Pyloreetomy,  837 
Pyloric  obstruction,  832 
Pyloroplasty,  836 
Pyogenic  micro-organisms,  60 

—  zone,  20 
Pyo-nephrosis,  957 
Pyo-pneumo- thorax,  523 
Pyo-salpinx,  1070 
PyrrhoNi  alveolaris,  763 


Quadriceps  extensor,  rupture  of,  599 
Quiet  necrosis,  319 
Quinsy,  752 


Rabies,  100 

Radial  artery,  ligature  of,  416 

Radius,  disease  of,  1127 

—  dislocation  of,  578 

—  epiphysial  separation.  596 

—  fracture  of,  593 

—  tumours  of,  1128 

—  and  ulna,  fracture  of,  592 
Railway  spine,  642 

Ranula,  747 
Ray  fungus,  94 
Raynaud's  disease,  45 
Reaction  of  dogene  ration,  283 
Rectal  hernia,  931 
Rectocele,  1070 
Recto-vaginal  fistula,  876 
Rectum,  abscess,  ischio-rectal,  943 

—  cancer  of,  94 S 

—  diseases  of,  934 

—  excision  of,  951 

—  fissure  of,  936 


Rectum,  fistula  of,  944 

—  foreign  bodies  in,  560 

—  haemorrhoids  of,  938 

—  inflammation  of,  936 

—  injuries  of,  560 

—  malformations  of,  934 

—  polypus  of,  946 

—  prolapse  of,  937 

—  stricture  of,  947 

—  villous  tumour  of,  946 
Recurrent  haemorrhage,  218 
Reduction  "  en  masse,"  909 

-- -    of  dislocations,  263 

—  of  fractures,  243 

—  of  hernia,  898 
Reef-knot.  212 

Reeves'    operation    for    knock-knee, 

1159 
Refraction,  errors  of,  704 
Regeneration     following     inflamma- 
tion, 7 

—  of  nerves,  281 

Reid's      method      of       compressing 

aneurysm,  392 
Renal  calculus,  958 

—  colic,  958 

Repair,  process  of,  in  fractures,  240 

—  —  in  wounds,  167 
Resection  of  joints,  1115 
Residual  abscess,  22 
Respiration,  artificial,  in  anasphyxia 

from  anaesthetics,  234 

—  —         —     drowning,  205 
Rest  rerxmf  movement,  after  injury, 

244 
Retained  testis,  1061 
Retention  cysts,  158 
Retention  of  urine,  1028 
Retina,  detachment  of,  701 

—  diseases  of,  699 
Retinitis,  699 
Retinoscopy,  684 
Retro-bulbar  neuritis,  700 

—  peritoneal  tumours,  856 

—  pharyngeal  abscess,  788 

—  sternal  abscess,  812 
Rhabdo-myosarcoma,  136 
Rhagades,  79 
Rheumatic  arthritis,  345 
Rhinitis,  776 
Rhinoliths,  781 
Rhinophyma,  773 
Rhinoplasty,  497 
Rhinoscleroma,  788 
Rhinoscopy,  774 

Ribs,  diseases  of,  822 
-     fracture  of,  576 
Richter's  hernia,  900 
Rickets,  303 

—  late,  308 
Rider's  bone,  369 
Rigg's  disease,  763 
Rigidity  of  joints,  324 
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Ringworm,  646 

Risus  sardonicus  in  tetanus,  105 

Rodent  ulcer,  715 

Rolando,    fissure    of,    and    cerebral 

localisation,  487,  662 
Rongeur  forceps,  494 
Rotation  of  spine  in  lateral  curvature, 

1181 
Rouge's  nasal  operation,  784 
Roughton's  splint,  634 
Rupia,  78 
Ryall's  ointment  introducer,  941 


Sacro-coccygeal  tumours,  1196 
Sacro-iliac  joint,  disease  of,  1187 
Sacrum,  fracture  of,  556 
Saline  solution,  infusion  of,  207 
Salivary  calculus,  746 

—  fistula,  499 
Salpingectomy,  1082 
Salpingitis,  1070 

Saphenous  open i  ng,  swellings  over,  925 
Sapremia,  48 
Saprophytic  bacteria,  59 
Sarcoma,  127 

—  alveolar,  133 

—  of  bone,  myeloid,  361 

—  —        periosteal,  360 

—  causation,  133 

—  chloroma,  135 

—  classification,  117,  127 

—  endothelioma,  133 

—  giant-celled,  131 

—  glioma,  701 

—  of  joints,  364 

—  lympho-,  130 

—  melanotic,  135 

—  myeloid,  361 

—  osteo-,  360 

—  round-celled,  129 

—  spindle-celled,  130 

—  teratomata,  155 
Sarcomatous  blood  cysts,  137 
Say  re's  jacket,  1189 

—  method   of   treating  fractured 

clavicle,  583 
Scab,  healing  under  a,  168 
Scalds,  201 
Scalp,  abscess  of,  647 

—  cephalhaematocele,  649 

—  cirsoid  aneurysm  of,  649 

—  cysts  of,  648 

—  diseases  of,  646 

—  erysipelas  of,  647  * 

—  haematoma  of,  467 

—  injuries  of,  467 

—  parasitic  inflammation  of,  646 

—  syphilis  of,  650 

—  tuberculosis  of,  650  j 

—  ulcer,  malignant,  of,  647  ! 
■—     wounds  of,  468  j 

Scapula,  diseases  of,  1119  | 


Scapula,  dislocation  of,  569 

—  excision  of,  1191 

—  fractures  of,  584 
Scar,  30 

—  diseases  of,  200 

Scarlet  fever,  bone  and  joint  inflam- 
mation in,  336 
Sciatic  hernia,  931 

—  nerve  paralysis,  288 

—  notch,  dislocation  into,  602 
Sciatica,  455 

Scirrhous  carcinoma,  144 

—  —  of  breast,  1107 
Scissor- legs,  1147 

Scleritis,  692 

Sclero-corneal  wounds,  693. 
Sclerosis  of  bone,  296 
Sclerotic,  disease  of,  690 

—  wounds  of,  692 
Scoliosis,  1180 
Scotoma,  700 

Scraping  abscess  wall,  etc.,  24 
Scrofulou  sdiathesis,  90 
Scrotum,  diseases  of,  1039 

—  injuries  of  563 
Scurvy,  bones  in, 302 

—  ulcers  in,  37 
Sebaceous  cysts,  158 

—  —        on  scalp,  462 
Second  intention,  healing  by,  172 
Secondary  haemorrhage,  219 
Semilunar  cartilages,  dislocation  of, 

610 
Semi -membraneous  bursa,  374 
Senile  gangrene,  43 
Senn's  bone-ferrules  for  fixing  frag- 
ments, 250 

—  bone-plates,  545 
Separation  of  epiphyses,  252 
Sepsis,  48 

Septic  fever,  49 

—  intoxication,  48 

—  processes,  48 
Septicaemia,  51 

Septum  nasi,  deflection  of,  785 

—  —     diseases  of,  784 
Sequestrotomy,  321 
Serous  cysts,  161 
Serpents,  bites  of,  199 
Shock,  222 

Shoulder,  amputation  at,  1122 

—  diseases  of,  1120 

—  dislocation  of,  570 

—  excision  of,  1120 
Shrapnell's  membrane,  667 
Silk  for  ligatures,  sutures,  185 
Silkworm  sutures,  186 
Sinus,  20 

—  of  dura  mater,  654 

—  ethmoidal,  disease  of,  792 

—  frontal,  diseases  of,  791 

—  lateral,   septic    thrombosis  of, 

655 
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Sinus,  maxillary,  empyema  of,  789 

—  sphenoidal,  diseases  of,  789 
Skey's  tourniquet,  211 

Skin,  diseases  of.  458 

—  grafting,  39 

—  preparation  for  operation,  181 
Skull,  bullet  wounds  of,  488 

—  diseases  of,  651 

—  fracture  of  base  of,  474 

—  —         vault  of,  470 

—  trephining  the,  493 

—  tumours  of,  654 
Sleep  after  operations,  193 
Sloughing,  41 

—  ulcer,  34 

Smith's, Stephen ,  amputation  through 
knee,  1160 

—  Thomas,   gag  and  needles  for 
cleft  palate,  749 

Snake  bites,  199 

Snellen's  tost  types,  685 

Snuffles,  85 

Sores,  hard  venereal,  72,  1036 

—  soft  venereal,  71 
Sounding  for  stone,  988 
Spasm  of  muscles,  366 
Spasmodic  stricture  of  the  oesophagus, 

819 

—  —      of    the    urethra, 

1012 
Specula,  aural,  666 

—  nasal,  774 

Spender's  signs  of  osteo-arthritis,  348 
Spermatic  cord,  diseases  of,  1039 
—        division  of,  1005 
--  -  -         hydrocele  of,  1046 

—  —         torsion  of,  1049 

—  —        tumours  of,  1049 

—  —         varicocele  of,  1047 

—  —         vasectomy,  1005 
Sphacelus,  41 

Sphenoidal  sinus,  catarrh  of,  792 

Spica  bandage,  896 

Spina  bifida,  1194 

Spinal  abscess,  1187,  1190 

—  accessor v  nerve  spasm,  454 

—  brace,  1184 

—  cord,  injuries  of,  638 

—  —     tumours,  1193 

—  exercises,  1183 

—  meningocele,  1194 
Spine,  bed  sores,  37 

—  caries  of,  1184 

—  coccvgodynia,  1196 

—  concussion  of,  642 

—  curvature,  angular,  of,  1184 

—  —  lateral,  of,  1180 

—  diseases  of,  1180 

—  dislocation  of,  638 

—  exercises,  1183 

—  extension  of,  1190 

—  fracture-dislocation  of,  638 

—  injuries  of,  637 


Spine,  Pott's  disease  of,  1184 

—  railway,  642 

—  sprains  of,  637 

—  trephining,  642 

—  wounds  of,  638 
Spirilla,  57 

Spleen  diseases,  855 

—  extirpation  of,  856 

—  injuries,  548 
Splenectomy,  856 
Splint,  Bavarian,  245 

—  box,  635 

—  Bryant's,  563 

—  Carr's,  595 

—  Cline's,  633,  634 

—  Dupuytren's,  634 

—  Gordon's,  596 

—  Hodgen's,  621 

—  knee-joint,  610 

—  Liston's,  618 

—  Manning's,  626 
— -     Rough  ton's  634 

—  Thomas'  hip-,  1142 

—  —         knee-,  1155 
Splints,  244 

Sponges,  cleansing  of,  179 

Sprains,  260 

Squint,  707 

Stanmore    Bishop's     operation     for 

hernia,  920 
Staphylococcus  pyogenes,  60 

—  —    causing  bone  disease,  335 
Staphylorraphy,  750 

Stasis  in  inflammation,  4 
Stenson's  duct,  wound  of,  499 
Sterilisation  of  hands,  182 

—  instruments,  179 

—  operation  area,  181 

—  sponges,  179 
Sterno-clavicular,    joint    disease    of, 

1118 

—  mastoid  muscle  contraction  of, 

722 
Sternum,  diseases  of,  812 

—  fracture  of,  517 
Stiff-jaw,  772 
Stiff-joint,  333 
Stings  of  insects,  199 
Stomach,  adhesions  of,  833 

—  bilocular,  833 

—  carcinoma,  835 

—  corrosive  fluids  injuring,  546 

—  dilatation  of  the  cardiac   and 

pyloric  ends  of,  836 

—  diseases  of,  823 

—  foreign  bodies  in,  547 

—  gastrectomy,  837 

—  gastroenterostomy,  838 

—  gastrorrhaphy,  837 

—  gastrostomy,  825 

—  gastrotomy,  825 

—  haemorrhage  from,  833 

—  hour-glass,  833 
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Stomach,  perforation  of,  829 

—  perigastric  or  subphrenic  ab- 

scess, 830 

—  pylorectomy,  837 

—  pyloric  obstruction,  832 

—  pyloroplasty,  836 

—  surgery     of      ulceration     of, 

829 

—  washing  out,  823 

—  wound  of,  546 
Stomatitis,  731 
Stone  (see  Calculus). 
Stop-needle,  699 
Strabismus,  707 
Strangulated  hernia,  899 
Strangulation,  internal,  876 
Streptococcus  erysipelatosus,  62 

—  pyogenes,  61 

—  —       causing  bone  and  joint 

inflammation,  335 
Stricture  of  intestines,  875 

—  of  larynx,  796 

—  of  oesophagus,  819 

—  of  rectum,  947 

—  of  urethra,  1012 
Strumous  diathesis,  90 
Stye,  687 

Styptics  for  haemorrhage,  217 
Subastragaloid  amputation,  1178 

—  dislocation,  613 
Subclavian  aneurysm,  400 

—  artery,  ligature  of,  412 
Subcutaneous  wounds,  199 
Subdiaphragmatic  abscess,  830 
Sublingual  cysts,  720,  747 
Subperitoneal  lipoma,  934 
Subphrenic  abscess,  830 
Subpleural  lipomata,  813 
Sunstroke,  205 

Superior  thyroid  artery,  ligature  of, 

411 
Supernumerary  digits,  299 

—  nipple,  1098 
Suppression  of  urine,  965 
Suppuration,  19 

—  circumscribed     formation     of 

abscess,  19 

—  diffuse,  27 

—  effects  of,  28 

—  muco-purulent,  29 

—  pustulation,  29 

—  results,  50 

—  sero-purulent,  28 

—  sinus  following,  26 

—  ulceration,  29 
Suprapubic  lithotomy,  998 
Suprarenal    capsule    tumours,    964, 

1073,  1094 
Suture  of  wounds,  186 
Suture-catcher,  750 
Sutures,  185 

bag,  533 

—  continuous,  187 


Sutures,  BoviVs  oblique  ureteral,  553 

—  Council's,  536 

—  Czerny-Lembert,  534,  544 

—  Halsted's,  73,  534 

—  in  stages,  189 

—  interrupted,  187 

—  intestinal,  532 

—  Lembert's,  533 

—  Maunsell's,  539 

—  Murphy's  puckering  thread  for 

the  button,  541,  546 

—  Robson's,  Mayo,  538 

—  Senn's,  545 

—  Van  Hook's  implantation  su- 

ture, 554 
Swing    cradle     for     fractured     leg, 

633 
Symblepharon,  687 
Syme's  amputation,  1176 

—  operation  for  aneurysm,  402 

—  staff  and  operation  for  stricture, 

1022 
Symond's     tubes     for     oesophageal 

stricture,  822 
Sympathetic    inflammation    of    eye, 

695 

—  nerve    in    neck,    excision    of, 
831 

Symphysiotomy,  1098 
Symphysis  pubis  separation,  554 
Syncope  in  anaesthesia,  233 
Syndesmotomy,  or  division  of  fascia, 

372,  1168 
Synechia,  693 
Synostosis,  324 
Synovitis,  325 
Syphilis,  72 

—  acquired,  75 

—  arterial  disease  in,  378 

—  of  bone,  343 

chancre,  extragenital,  77 

—  —        female,  76 

—  —        male,  76,  1036 

—  congenital,  84 

—  generalised,  78 

—  gummatous,  80 

—  inherited,  84 

—  of  iris,  693 

—  of  joints,  345 

—  pathology,  72 

—  primary,  75 

—  secondarv,  78 

—  of  skull,  344,  650 

—  teeth  in  inherited,  86 

—  tertiary,  80 

—  testicle,  1055 

—  of  tongue,  739 

—  treatment  of,  81 

—  ulcers  due  to,  37 
Syringes,  cleaning  of,  180 
Svringo-myelia,  joint    affections  in, 

"352 
Syringo-myelocele,  1195 
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Tabetic  arthropathy,  351 
Taenia  echinococcus,  1G3 
Talipes,  1164 

Tampon  for  haemorrhage,  216 
Tapping  abdomen,  851 

—  hydrocele,  1043 
--    pericardium,  817 

—  pleura,  813 
Tarsectomy,  1171 

Tarso-metatarsal  amputation,  1179 
Tarsotomy,  1171 

Tarsus,  dislocation  of,  613,  629 

—  fracture  of,  636 
Taxis,  903 

Teale's  amputation,  1117 
Teeth,  diseases  of,  759 

—  extraction  of,  761 

—  mercurial,  86 

—  syphilitic,  86 

—  tumours  of,  763 
Teething,  760 
Telephone-probe,  488 
Temporal  artery,  ligature  of,  412 
Temporo  -  maxillary    articulation, 

disease  of,  772 
Temporo-sphenoidal  abscess,  656 
Tendon    advancement,    lengthening, 

368 
Tendon,  diseases  of,  365 

—  injuries  of,  269 
Tendon-sheaths,  diseases  of,  370 
Teno-synovitis,  370 
Tenotomy,  368 

—  for  squint,  707 
Teratoma,  155 
Testis,  atrophy  of,  10G0 

—  diseases  of,  1039 
excision  of,  1060 

—  hematocele,  1050 

—  hydrocele  of,  1040 

—  inflammation  of,  1051 

—  injuries  of,  563 

—  neuralgia  of,  1060 

—  retained,  1000 

—  syphilis  of,  1055 

—  -     torsion  of,  1049 

—  tubercle  of,  1053 

—  tumours  of,  1038 

—  varicocele,  1047 
Tetanus,  104 

Thecal  abscess,  372,  1132 

Thiersch's  method  of  skin  grafting, 

39 
Thigh,  amputation  through,  1159 
Thirst  after  operations,  relief  of,  192 
Thomas'  splint  for  hip,  1142 

—  for  knee,  1155 

—  --•     for  spinal  caries,  1188 
Thoracic  duct,  injuries  of,  279 
Thoracoplasty,  816 

Thorax,  injuries  of  (see  Chest). 
Throat,  cut,  505 
Thrombosis,  424 


Thrombosis,  of  lateral  sinus,  655 

Thrush,  732 

Thumb,  amputation  of,  1136 

I       —     dislocation  of,  581 
Thymus,  diseases  of,  730 
Thyro-glossal  cysts,  tumours,  721 
Thyroid  cartilage,  fracture  of,  508 

I       —     foramen,  dislocation  into,  604 

—  gland,  diseases  of,  725 

—  excision  of,  728 

—  inflammation  of,  730 
Thyroidin,  for  cancer,  154, 

I       —    after  oophorectomy,  1082 

Thyrotomy,  809 

Tibia,  diseases  of,  1160 
I        —     fracture  of,  627 

Tibial  arteries,  ligature  of,  422 
I       —        —        obstruction  of ,  causing 

senile  gangrene,  43 
:   Tic,  convulsive,  454 

Tinea  tarsi,  686 

—  tonsurans,  646 
Tinnitus  aurium,  682 
Toe-nail,  hypertrophy  of,  1175 

—  ingrowing,  1175 
Toes,  amputation  of,  1180 
Tongue,  diseases  of,  734 

—  abscess  in,  736 

—  -     absence  of,  734 

—  ankyloglossia,  734 

—  cancer,  epithelioma  of,  741 

—  -     cysts  under,  720,  747 

—  excision  of,  743 

—  glands  connected  with,  443,  742 
-     glossitis,  736 

—  gumma  of,  739 

—  herpes  of,  731 

—  hypertrophy  of,  735 

—  inflammation  of,  736 

—  leukokeratosis,  leukoplakia,  736 

—  macroglossia,  735 
non-differentiation  of,  734 

—  sarcoma  of,  741 

—  syphilis  of,  739 

—  tongue-tie,  734 

—  tubercle  of,  738 

—  tumours  of,  benign,  741 

—  ulcers  of,  738 
Tongue-tie,  734 
Tonsil,  diseases  of,  752 

—  excision  of,  754 

—  hypertrophy  of,  753 
Tonsiliti's,  752 
Tonsillotomy,  754 
Toothache,  759 

Torsion  of  arteries,  216 

—  of  pedicle  of  ovarian  cyst,  1077 

—  of  spermatic  cord,  1049 
Torticollis,  723 
Tourniquets,  211 

Toxic  amblyopia,  700 
Toxin,  58 
Toxinaemia,  48 
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Toynbee's  drum,  675 
Trachea,  foreign  bodies  in,  513 

—  rupture  of,  507 

—  wounds  of,  505 
Tracheotomy,  803 
Trachoma,  689 
Transference  of  tendons,  369 
Transfusion  of  blood,  207 
Transplantation  of  nerve,  284 

—  of  skin,  39 
Traumatic  delirium,  224 

—  fever,  224 
Traumatism,  167 
Travelling  acetabulum,  1139 
Trephining  skull,  493,  660,  664 

—  spine,  642,  645,  1191,  1193 
Trichiasis,  686 

Trigeminal  neuralgia,  449 

Trismus,  104 

Trochanter  of  femur,  fracture  of,  617 

Trusses,  896 

Tubercle  of  the  tibia,  transplantation 

of,  609 
Tubercles,  mucous,  79 
Tuberculosis,  87 

-  in  bone,  336 

—  of  joints,  336 

-  of  larynx,  799 

—  lupus,  464 

—  of  peritoneum,  880 

-  of  skull,  650 

—  of  tongue,  738 

-  -     ulcers  due  to,  36 

Tubes,  Fallopian,  diseases  of,  1070 
Tubo-ovarian  abscess,  1071 
Tufnell's,     Jolliffe,     diet     scale     in 

aneurysm,  389 
Tumours,  116 

—  adenoma,  138 

—  anomalies  in  clinical  course  of 

malignant,  144 

—  of  blood  vessels,  433 

—  carcinoma,  139 

—  cartilaginous,  357 

—  causation,  118 

—  chloroma,  135 

—  classification  of,  117 
---    clinical  course  of,  120 

—  connective  tissue,  122 

—  -    cysts,  156 

development  of,  116 

—  dissemination  of,  121 

—  endothelioma,  133 

—  epithelial,  135 
--    fatty,  123 

—  fibrous,  122 
glandular,  138 

--     glioma,  127,  701 

—  innocent,  121 

—  of  lvmphatics,  439 
malignant,  121,  127,  139 

—  melanotic,  135 

—  mucous,  125 


Tumours  of  muscle,  125 

—  myeloid,  myeloma,  131 

—  of  nerves,  457 

—  osseous,  357 

—  papilloma,  136 

—  phantom,  983 

—  psammoma,  135 

—  recurrence  of,  121 

—  ro4ent  ulcer,  150 

—  sarcoma,  127 

—  secondary  changes  in,  121 

—  teratoma,  155 

Tunica  vaginalis  testis,  affections  of, 

1040 
Turbinal  bones,  disease  of,  777 
Tympanites,  858 
Tympanum,  672 
Typhlectomy,  866 
Typhlitis,  881 

Typhoid  fever,  bone  and  joint  affec- 
tions, 336 

—  —        intestinal   perforation 

in,  879 

—  -        surgical  complications 

of,  112 


Ulcer,  perforating,  456 

—  rodent,  150 
Ulceration,  29 
Ulcers,  varieties  of,  33 
Ulna,  diseases  of,  1128 

—  dislocation  of.  578 

—  fracture  of,  597 

—  tumours  of  1128 
Ulnar  artery,  ligature  of,  416 

—  nerve  paralysis,  287 
Umbilical  hernia,  927 
Umbilicus,  diseases  of,  932 
Undescended  testis,  1061 
Ungual  exostosis,  1176 
Union  of  fractures,  240 

—  of  intestine,  532 

—  of  wounds,  167 
Unna's  dressing  for  ulcers,  36 
Ununited  fracture,  246 

Upper  extremity,  amputation  of ,  1119 

—  —        diseases  of,  1118 

—  —        dislocation  of,  568 

—  —        fractures  of,  582 
Upper  jaw,  fracture  of,  501 

—  —     tumours,  765 
Urachus,  persisting,  933 
Uranoplasty,  751 
Ureter,  diseases  of,  968 

—  examination  of,  953 
-     injuries,  553 

—  operations  on,  969 

—  stone  in,  960 
Ureteral  anastomosis,  553 
Urethra,  female,  diseases  of,  1063 

—  —        foreign     bodies    in, 

561 
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Urethra,  male,  calculus  in,  1028 

—  -    catheterisation        of, 

1030 

—  —    diseases  of,  1008 

—  —    foreign  bodies  in,  563 

—  —    injuries  of,  558 

—  —    stricture  of,  1012 
Urethral  forceps,  1029 
Urethritis,  1009 
Urethrocele,  female,  10CG 
Urethrometer,  1015 
Urethrotome,  1020,  1021 
Urethrotomy,  external,  1022 

—  internal,  1020 

Uric  acid  calculi  deposits,  970 
Urinary  abscess,  1025 

—  calculus,  970 

—  deposits,  970 

—  fistula,  1026 

—  organs,  diseases  of,  772 
Urine,  blood  in,  985 

—  examination  of,  953 

—  extravasation  of,  1026 

—  incontinence  of,  984 

—  retention  of,  1028 

—  suppression  of,  965 
Uterus,  cancer  of,  1091 

—  disease  of,  1082 

—  displacement  of,  1082 

—  hysterectomy  for  cancer,  1092 

—  —  —  fibromvoma, 

1088 

—  inflammation,  1085 

—  sounding,  1084 
Uveal  tract,  diseases  of,  693 
Uvula,  disease  of,  748 


Vagina,  abnormalities  of,  1066 
diseases  of,  1068 

—  foreign  bodies  in,  560 

—  injuries  of,  560 

—  preparation  of,  for  operation, 

1085 
Vaginal  hernia,  931 

-  -     hvsterectomv,  1092 

—  lithotomy,  990 
Vaginitis,  1068* 

Van   Hook's  method  of  uniting  the 

ureter,  554 
Varicocele,  1047 
Varicose  aneurysm,  277 

—  ulcer,  36 

—  veins,  428 
Varix,  aneurysmal,  277 

Vas  deferens,  division  of,  1005 
Vasectomy,  1005 
Vault  of  skull,  fracture  of,  348 
Veins,  diseases  of,  424 

—  -     entrance  of  air  into,  278 

—  injuries  of,  278 

—  ligature  of  special,  430 

—  varicose,  428 


Vena  cava,  wounds  of,  520 
Venereal  infection,  68 

—  sore,  1036 

—  warts,  460 
Venesection,  432 
Venous  haemorrhage,  221 

—  sinuses,  thrombosis  of,  654 
Ventral  hernia,  931 

Verrucse,  460 
Vertigo  auditory,  682 
Vesicointestinal  fistula,  981 

—  vaginal  fistula,  1069 
Vicious  union  of  fractures,  251 
Villous  growths,  136 

Viscera,  abdominal,  injury  of,  529 

—  protrusion  of,  528 

—  rupture  of,  524 
Vitreous,  diseases  of,  701 
Volvulus,  870 

Vomitting,  relief  of,  after  operations, 

192,  231,  551,  1082 
Von  Volkmann's  contracture,  367 
Vulva,  diseases  of,  1063 

—  injuries  of,  560 
Vulvitis,  1063 


Wallerian  degeneration,  280 
Wardrop's    operation  for  aneurysm, 

397 
Warts,  361,  460 

—  venereal,  460 
Warty  tumours,  136 

Washing  the  hands  and  skin,  181 

—  out  the  stomach,  823 
Wax  in  ear,  671 

Webbed  fingers,  1136 

Wens,  648 

Wheelhouse's  operation  with  probe- 
gorget  and  staff,  1024 

Whitehead's  operation  for  removal  of 
tongue,  743 

Whitlow,  1131 

Wille's  method  of  wiring  fragments, 
249 

Wiring  the  patella,  624 

—  fragments  in  fracture,  249 
Witzel's  method  of  gastrostomy,  827 
Wool,  antiseptic,  for  dressings,  178 
Wound-diphtheria,  144 

Wounds,  167 

—  antiseptic  measures  for,  174 
--    aseptic  measures  for,  178 

-     cleansing  of,  179 

—  closure  of,  186 

—  constitutional    treatment    of, 

192 

—  contused,  194,  199 

—  drainage  of,  190 

—  dressing  of,  190 

—  gunshot,  195 

—  haemorrhage  from,  206 

—  healing  of,  167,  172 
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Wounds,  incised,  194 

—  infected,  poisoned,  septic,  197 

—  lacerated,  194 

—  open,  94,  108 

—  poisoned,  197 

—  prevention  of  septic  inflamma- 

tion in,  174 

—  punctured,  194 

—  repair  of,  167 

—  subcutaneous,  199 

—  suturo  of,  186 

—  treatment  of,  174,  192 

—  varieties  of,  194 
Wrist,  amputation  of,  922 

—  disease  of,  1129 

—  dislocation  of,  681 

—  excision  of,  1129 
Writer's  cramp,  366 
Wryneck,  723 


Xerostomia,  733 
X  ray  apparatus,  567 

—  localisation,  567 

X  ray  photographs  showing  bullet  in 
skull,  488 

—  Charcot's  disease,  351 

—  chronic  periostitis,  312 


X  ray  photographs  showing  Colles' 
fracture,  595 

—  congenital  dislocation  of  hip, 

1150 

—  dislocation  of  radius,  580 

—  exostosis  of  femur,  358 

—  —       —      humerus,  359 

—  foreign    bodies  in  oesophagus, 

384 

—  fracture  through  neck  of  femur, 

614 

—  —         —        humerus,  587 

—  —      with  separation  of  the 

great  tuberosity,  588 

—  —      of  the  metacarpals,  598 

—  —      of  patella,  624 

—  greenstick  fracture  of  radius,  593 

—  injuries  of  shoulder,  461,  464 

—  loose  cartilage  in  knee,  332 

—  malunited  fracture,  181 

—  myeloid  scarcoma  of  tibia,  362 

—  needle  in  palm,  568 

—  stone  in  kidney,  954 

—  spinal  curvature,  1181 

—  tumours  of  bone,  237, 238 


Yearsley's  drum,  674 
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